


PROJECT TEAM

PARTICIPATING WATER UTILITIES

Buckingham Park Water District Don Bradley
Cache Creek Mobile Home Park Steve Grimshaw
California Cities Water Company Paul Harris
California Water Service Company Tom Fitzgerald
City of Lakeport Mark Brannigan
Clearlake Oaks County Water District Ellen Pearson
Clearwater Mutual Water Company Don Bradley

Michael Reust
Crescent Bay Improvement Company Roberta Lyons
Highlands Water Company Sam Lambert
Konocti County Water District William Kochler
Konocti Harbor Resort & Spa Jerry Lykkon
Lake County Special Districts Steve Brodnansky

Nicholas Ring
Peggie King

Mt. Konocti Mutual Water Company Alan Farr
Nice Mutual Water Company Bradley Granger
Richmond Park Resort Sharon Ferriera
Rivera West Mutual Water Company Don Bradley
Westwind Mobile Home Park John Franco
Southern California Water Company* David Lancaster

CONSULTANT TEAM

Archibald & Wallberg Consultants Jeanne Wallberg
MWH Americas, Inc. Bonny Starr

Robert Zieman
Jenni Haas Design Jenni Haas
Engelhardt Word Processing Noreen Engelhardt

OTHER PARTICIPANTS

Department of Health Services – Mendocino District Bruce Burton
Leah Walker

*For California Cities Water Company



Final Report i

TABLE OF CONTENTS

LIST OF TABLES ................................................................................................................................. ii
LIST OF FIGURES ................................................................................................................................ vi

EXECUTIVE SUMMARY ..................................................................................................................ES-1

CHAPTER 1.  INTRODUCTION
Study Objectives .............................................................................................................................. 1-1
Study Participants .............................................................................................................................. 1-2
Study Area .............................................................................................................................. 1-2
Conduct of the Study .............................................................................................................................. 1-5
Report Organization and Guide .............................................................................................................. 1-6

CHAPTER 2. OVERVIEW OF CLEAR LAKE AND THE WATERSHED
Watershed Characteristics........................................................................................................................ 2-1
Lake Characteristics .............................................................................................................................. 2-3

CHAPTER 3.  WATERSHED ASSESSMENT
Watershed Erosion .............................................................................................................................. 3-3
Agriculture ............................................................................................................................ 3-14
Hydrilla Eradication Program................................................................................................................ 3-22
Aquatic Plant Management.................................................................................................................... 3-29
Lake Recreation ............................................................................................................................ 3-34
Septic System Areas ............................................................................................................................ 3-44
Municipal Wastewater ........................................................................................................................... 3-52
Mining and Sulphur Bank Mine ............................................................................................................ 3-64

CHAPTER 4.  LAKE WATER QUALITY AND TREATMENT REQUIREMENTS
Primary Maximum Contaminant Levels.................................................................................................. 4-1
Secondary Maximum Contaminant Levels.............................................................................................. 4-1
Microbiological Constituents................................................................................................................... 4-2

Appropriate Level of Treatment for Pathogens ........................................................................... 4-3
Algae and Nutrients ............................................................................................................................ 4-10
Turbidity ............................................................................................................................ 4-11
Disinfection By-Product (DBP) Precursors ........................................................................................... 4-12
Unregulated Constituents....................................................................................................................... 4-14

CHAPTER 5.  INDIVIDUAL UTILITY ASSESSMENTS
Buckingham Park Water District (BPWD).............................................................................................. 5-2
Cache Creek Mobile Home Park (CCMHP)............................................................................................ 5-8
California Cities Water Company (CCWC) .......................................................................................... 5-13
California Water Service Company (CWSC) ........................................................................................ 5-29
Clearlake Oaks County Water District (CLOCWD) ............................................................................. 5-35



Final Report ii

TABLE OF CONTENTS (continued)

Clearwater Mutual Water Company (CMWC)...................................................................................... 5-46
City of Lakeport ............................................................................................................................ 5-51
Crescent Bay Improvement Company (CBIC) ...................................................................................... 5-56
Highlands Water Company (HWC)....................................................................................................... 5-61
Konocti County Water District (KCWD) .............................................................................................. 5-66
Konocti Harbor Resort & Spa (KHRS) ................................................................................................. 5-72
Lake County Special Districts – North Lakeport................................................................................... 5-78
Lake County Special Districts – Soda Bay............................................................................................ 5-83
Mount Konocti Mutual Water Company (MKMWC) ........................................................................... 5-88
Nice Mutual Water Company (NMWC)................................................................................................ 5-95
Richmond Park Resort (RPR).............................................................................................................. 5-101
Riviera West Mutual Water Company (RWMWC)............................................................................. 5-106
Westwind Mobile Home Park (WMHP).............................................................................................. 5-111

CHAPTER 6.  DISCUSSION AND RECOMMENDATIONS
Discussion .............................................................................................................................. 6-1
Recommendations .............................................................................................................................. 6-6

APPENDIX A LIST OF CONTACTS AND BIBLIOGRAPHY
APPENDIX B WATER QUALITY CONSTITUENT INFORMATION
APPENDIX C REGULATIONS SUMMARY
APPENDIX D RECREATION BROCHURE INFORMATION
APPENDIX E DEPARTMENT OF WATER RESOURCES MONITORING DATA
APPENDIX F INDIVIDUAL UTILITY INFORMATION
APPENDIX G LAKE COUNTY LEAKING UNDERGROUND STORAGE TANKS



Final Report iii

LIST OF TABLES

Table 1-1 Protection Zone Delineations.............................................................................................. 1-5
Table 1-2 Guide to Report Contents ................................................................................................... 1-6

Table 3-1 Total Sediment Yield to Clear Lake ................................................................................... 3-4
Table 3-2 Erosion and Sediment Control Projects .............................................................................. 3-8
Table 3-3 Chronology of Grape Plantings in Lake County............................................................... 3-16
Table 3-4 Acreage and Pesticides Used: Grapes, Walnuts, and Pears .............................................. 3-17
Table 3-5 Characteristics of Pesticides Used on Grapes, Walnuts, and Pears .................................. 3-17
Table 3-6 Reported Use of Simazine and Ziram in Lake County, Pounds ....................................... 3-18
Table 3-7 Recent Vineyard Acreage Planted under Permit .............................................................. 3-19
Table 3-8 Simazine Detections at Clear Lake Water Utility Intakes ................................................ 3-20
Table 3-9 Chronology of Hydrilla Infestation in Clear Lake............................................................ 3-23
Table 3-10 Pounds of Fluridone Active Ingredient Applied to Clear Lake ........................................ 3-26
Table 3-11 California Cities Water Company Fluridone Data............................................................ 3-27
Table 3-12 Characteristics of Pesticides Commonly Used for Aquatic Plant 

Management...................................................................................................................... 3-30
Table 3-13 Pounds of Herbicides Used in Lake County for Pest Control and on 

Aquatic Areas.................................................................................................................... 3-31
Table 3-14 Water Utility Data for Commonly Used Herbicides in Clear Lake.................................. 3-32
Table 3-15 MTBE Data....................................................................................................................... 3-38
Table 3-16 Fecal Coliform Bacteria Data from Clear Lake................................................................ 3-38
Table 3-17 Fecal Coliform Bacteria Data from Clear Lake, Offshore of Septic

System Areas .................................................................................................................... 3-48
Table 3-18 High Rumsey Levels, 1996 through 2000 ........................................................................ 3-56
Table 3-19 Wastewater Treatment Plant Characteristics .................................................................... 3-58
Table 3-20 Chronology of Sulphur Bank Mine Activities .................................................................. 3-65
Table 3-21 Mercury and Arsenic Levels in Clear Lake ...................................................................... 3-68

Table 4-1 Water Utilities Raw Water Coliform Data Summary ......................................................... 4-3

Table 5-1 Buckingham Park Water District:  Selected Constituent Levels in Raw Water ................. 5-2
Table 5-2 Buckingham Park Water District:  PCA Vulnerability....................................................... 5-3
Table 5-3 Buckingham Park Water District:  Existing Drinking Water Regulations 

Compliance ........................................................................................................................ 5-6
Table 5-4 Buckingham Park Water District:  Future Drinking Water Regulations 

Compliance ......................................................................................................................... 5-7
Table 5-5 Cache Creek Mobile Home Park:  Selected Constituent Levels  in Raw Water ................ 5-8
Table 5-6 Cache Creek Mobile Home Park:  PCA Vulnerability ....................................................... 5-9
Table 5-7 Cache Creek Mobile Home Park Existing Drinking Water Regulations 

Compliance ....................................................................................................................... 5-11
Table 5-8 Cache Creek Mobile Home Park:  Future Drinking Water Regulations 

Compliance ....................................................................................................................... 5-12



Final Report iv

LIST OF TABLES (continued)

Table 5-9 California Cities Water Company:  Selected Constituent Levels in 
Raw Water ........................................................................................................................ 5-13

Table 5-10 California Cities Water Company:  PCA Vulnerability ................................................... 5-25
Table 5-11 California Cities Water Company:  Existing Drinking Water Regulations ..................... 5-27
Table 5-12 California Cities Water Company:  Future Drinking Water Regulations 

Compliance ......................................................................................................................  5-28
Table 5-13 California Water Service Company:  Selected Constituent Levels in 

Raw Water ........................................................................................................................ 5-29
Table 5-14 California Water Service Company:  PCA Vulnerability................................................. 5-31
Table 5-15 California Water Service Company:  Existing Drinking Water Regulations .................. 5-33
Table 5-16 California Water Service Company:  Future Drinking Water Regulations ..................... 5-34
Table 5-17 Clearlake Oaks County Water District:  Selected Constituent Levels in 

Raw Water .......................................................................................................................  5-36
Table 5-18 Clearlake Oaks County Water District:  PCA Vulnerability ............................................ 5-42
Table 5-19 Clearlake Oakes County Water District:  Existing Drinking 

Water Regulations ............................................................................................................ 5-44
Table 5-20 Clearlake Oakes County Water District:  Future Drinking 

Water Regulations ............................................................................................................ 5-45
Table 5-21 Clearwater Mutual Water Company:  Selected Constituent Levels 

in Raw Water .................................................................................................................... 5-46
Table 5-22 Clearwater Mutual Water Company:  PCA Vulnerability................................................ 5-47
Table 5-23 Clearwater Mutual Water Company: Existing Drinking Water

Regulations Compliance ................................................................................................... 5-49
Table 5-24 Clearwater Mutual Water Company: Future Drinking Water Regulations ..................... 5-50
Table 5-25 City of Lakeport:  Selected Constituent Levels in Raw Water......................................... 5-51
Table 5-26 City of Lakeport:  PCA Vulnerability............................................................................... 5-52
Table 5-27 City of Lakeport:  Existing Drinking Water Regulations Compliance............................. 5-54
Table 5-28 City of Lakeport:  Future Drinking Water Regulations Compliance................................ 5-55
Table 5-29 Crescent Bay Improvement Company:  Selected Constituent Levels 

in Raw Water .................................................................................................................... 5-56
Table 5-30 Crescent Bay Improvement Company:  PCA Vulnerability............................................. 5-57
Table 5-31 Crescent Bay Improvement Company:  Existing Drinking Water 

Regulations ...................................................................................................................... 5-59
Table 5-32 Crescent Bay Improvement Company:  Future Drinking Water Regulations ................. 5-60
Table 5-33 Highlands Water Company:  Selected Constituent Levels in Raw Water........................ 5-61
Table 5-34 Highlands Water Company:  PCA Vulnerability.............................................................. 5-62
Table 5-35 Highlands Water Company:  Existing Drinking Water Regulations 

Compliance ....................................................................................................................... 5-64
Table 5-36 Highlands Water Company:  Future Drinking Water Regulations 

Compliance ....................................................................................................................... 5-65
Table 5-37 Konocti County Water District:  Selected Constituent Levels 

in Raw Water .................................................................................................................... 5-66
Table 5-38 Konocti County Water District:  PCA Vulnerability........................................................ 5-67
Table 5-39 Konocti County Water District: Existing Drinking Water Regulations Compliance ....... 5-70



Final Report v

LIST OF TABLES (continued)

Table 5-40 Konocti County Water District:  Future Drinking Water Regulations 
Compliance ....................................................................................................................... 5-71

Table 5-41 Konocti Harbor Resort & Spa:  Selected Constituent Levels 
in Raw Water .................................................................................................................... 5-72

Table 5-42 Konocti Harbor Resort & Spa:  PCA Vulnerability.......................................................... 5-73
Table 5-43 Konocti Harbor Resort and Spa: Existing Drinking Water Regulations

Compliance ....................................................................................................................... 5-75
Table 5-44 Konocti Harbor Resort and Spa:  Future Drinking Water Regulations 

Compliance ....................................................................................................................... 5-76
Table 5-45 Lake County – North Lakeport:  Selected Constituent Levels 

in Raw Water .................................................................................................................... 5-78
Table 5-46 Lake County – North Lakeport:  PCA Vulnerability........................................................ 5-79
Table 4-47 Lake County North Lakeport:  Existing Drinking Water Regulations 

Compliance ....................................................................................................................... 5-81
Table 4-48 Lake County North Lakeport:  Future Drinking Water Regulations 

Compliance ....................................................................................................................... 5-82
Table 5-49 Lake County – Soda Bay:  Selected Constituent Levels in Raw Water ........................... 5-83
Table 5-50 Lake County – Soda Bay:  PCA Vulnerability ................................................................. 5-84
Table 5-51 Lake County Soda Bay:  Existing Drinking Water Regulations 

Compliance ....................................................................................................................... 5-86
Table 5-52 Lake County Soda Bay:  Future Drinking Water Regulations 

Compliance ....................................................................................................................... 5-87
Table 5-53 Mount Konocti Mutual Water Company:  Selected Constituent Levels 

in Raw Water .................................................................................................................... 5-88
Table 5-54 Mount Konocti Mutual Water Company:  PCA Vulnerability......................................... 5-89
Table 5-55 Mount Konocti Mutual Water Company:  Existing Drinking Water 

Regulations ...................................................................................................................... 5-93
Table 5-56 Mount Konocti Mutual Water Company:  Future Drinking Water 

Regulations ...................................................................................................................... 5-94
Table 5-57 Nice Mutual Water Company:  Selected Constituent Levels in Raw Water .................... 5-95
Table 5-58 Nice Mutual Water Company:  PCA Vulnerability.......................................................... 5-96
Table 5-59 Nice Mutual Water Company:  Existing Drinking Water Regulations 

Compliance ....................................................................................................................... 5-98
Table 5-60 Nice Mutual Water Company:  Future Drinking Water Regulations 

Compliance ....................................................................................................................... 5-99
Table 5-61 Richmond Park Resort:  Selected Constituent Levels in Raw Water ............................. 5-101
Table 5-62 Richmond Park Resort:  PCA Vulnerability................................................................... 5-102
Table 5-63 Richmond Park Resort:  Existing Drinking Water Regulations Compliance ................. 5-104
Table 5-64 Richmond Park Resort:  Future Drinking Water Regulations Compliance.................... 5-105
Table 5-65 Riviera West Mutual Water Company:  Selected Constituent Levels in 

Raw Water ...................................................................................................................... 5-106
Table 5-66 Riviera West Mutual Water Company:  PCA Vulnerability .......................................... 5-107
Table 5-67 Riviera West Mutual Water Company:  Existing Drinking Water 

Regulations .................................................................................................................... 5-109



Final Report vi

LIST OF TABLES (continued)

Table 5-68 Riviera West Mutual Water Company:  Future Drinking Water 
Regulations .................................................................................................................... 5-110

Table 5-69 Westwind Mobile Home Park:  Selected Constituent Levels in Raw Water.................. 5-111
Table 5-70 Westwind Mobile Home Park:  PCA Vulnerability ....................................................... 5-112
Table 5-71 Westwind Mobile Home Park:  Existing Drinking Water Regulations 

Compliance ..................................................................................................................... 5-114
Table 5-72 Westwind Mobile Home Park:  Future Drinking Water Regulations 

Compliance ..................................................................................................................... 5-115

Table 6-1 Summary of 2002 Update Recommendations .................................................................... 6-7



Final Report vii

LIST OF FIGURES

Figure 1-1 Intake Locations of Participating Clearlake Water Utilities ............................................... 1-3
Figure 1-2 Arms of the Lake ................................................................................................................ 1-4

Figure 2-1 Selected Watershed Place Names ....................................................................................... 2-2

Figure 3-1 Major Clear Lake Tributaries.............................................................................................. 3-5
Figure 3-2 Coordinated Resource Management Planning (CRMP) Areas........................................... 3-7
Figure 3-3 Department of Water Resources:  Turbidity monitoring at Clear Lake 

Station No. 1 (Upper Arm) ............................................................................................... 3-11
Figure 3-4 Department of Water Resources:  Total phosphorus Monitoring at Clear Lake 

Station No. 4 (Oaks Arm) ................................................................................................. 3-12
Figure 3-5 Agricultural Areas of the Clear Lake Watershed.............................................................. 3-15
Figure 3-6 Hydrilla Infestation and Sonar Application Areas, 2000.................................................. 3-24
Figure 3-7 Shoreline City, County, and State Parks........................................................................... 3-35
Figure 3-8 Recreation Area Monitoring Sites .................................................................................... 3-41
Figure 3-9 Septic System Areas Around the Clear Lake Shoreline ................................................... 3-45
Figure 3-10 Monitoring Sites Offshore of Septic System Areas.......................................................... 3-49
Figure 3-11 Wastewater Treatment Plants ........................................................................................... 3-53
Figure 3-12 Wastewater Treatment Plant Design Flow Capacity ........................................................ 3-55
Figure 3-13 Southeast Geysers Effluent Pipeline and Basin 2000 Projects ......................................... 3-57
Figure 3-14 California Cities Water Company Raw Water Fecal Coliform Data................................ 3-61
Figure 3-15 Clearlake Oaks County Water District Raw Water Fecal Coliform Data ........................ 3-62
Figure 3-16 Sulphur Bank Mine........................................................................................................... 3-66
Figure 3-17 Department of Water Resources Boron Monitoring at Clear Lake .................................. 3-70

Figure 4-1 California Cities Water Company:  Raw Water Total Coliform Exceedance .................... 4-4
Figure 4-2 California Cities Water Company:  Raw Water Fecal Coliform Exceedance .................... 4-5
Figure 4-3 California Cities Water Company:  Raw Water E. Coli Exceedance ................................. 4-6
Figure 4-4 Clear Lake Oaks County Water District:  Raw Water Total Coliform Exceedance........... 4-7
Figure 4-5 Clearlake Oaks County Water District:  Raw Water Fecal Coliform Exceedance............. 4-8
Figure 4-6 Clearlake Oaks County Water District:  Raw Water E. Coli Exceedance.......................... 4-9
Figure 4-7 California Cities Water Company:  Total Organic Carbon Data...................................... 4-13

Figure 5-1 California Cities Water Company Raw Water Turbidity ................................................. 5-14
Figure 5-2 California Cities Water Company Settled and Treated Water Turbidity.......................... 5-15
Figure 5-3 California Cities Water Company Raw Water Total Coliform Data................................ 5-17
Figure 5-4 California Cities Water Company Raw Water Fecal Coliform Data................................ 5-18
Figure 5-5 California Cities Water Company Raw Water E. Coli Data............................................. 5-19
Figure 5-6 California Cities Water Company TOC Data ................................................................... 5-20
Figure 5-7 California Cities Water Company Quarterly Distribution System TTHMs ..................... 5-21
Figure 5-8 California Cities Water Company Quarterly Distribution System HAA5........................ 5-22
Figure 5-9 California Water Service Company Raw Water Turbidity............................................... 5-23
Figure 5-10 California Water Service Company Settled and Treated Water Turbidity ....................... 5-24



Final Report viii

LIST OF FIGURES (continued)

Figure 5-11 Clearlake Oaks County Water District: Raw Turbidity.................................................... 5-37
Figure 5-12 Clearlake Oaks County Water District: Treated Water Turbidity .................................... 5-38
Figure 5-13 Clearlake Oaks County Water District Raw Water Total Coliform Data......................... 5-39
Figure 5-14 Clearlake Oaks County Water District Raw Water Fecal Coliform Data ........................ 5-40
Figure 5-15 Clearlake Oaks County Water District: Raw Water E. Coli Data .................................... 5-41
Figure 5-16 Mount Konocti Mutual Water Company Turbidity .......................................................... 5-90



LIST OF ABBREVIATIONS

BMP best management practices
BPWD Buckingham Park Water District
BTEX benzene, toluene, ethylbenzene, and xylene

CBIC Crescent Bay Improvement Company
CCR Consumer Confidence Report
CCMHP Cache Creek Mobile Home Park
CCWC California Cities Water Company
CDFA California Department of Food and Agriculture
CDFG California Department of Fish and Game
CEQA California Environmental Quality Act
CLMSD City of Lakeport Municipal Sewer District
CLERC Clear Lake Environmental Research Center
CLOCWD Clearlake Oaks County Water District
CMWC Clearwater Mutual Water Company
CRMP Coordinated Resource Management Plan
CWS Community Water System
CWSC California Water Service Company

DBCP 1,2-dibromo – 3 - chloropropane
DBP disinfection by-product
D/DBPR Disinfectants/Disinfection By-Product Rule
DLR detection limit for reporting
DHS California Department of Health Services
DWR California Department of Water Resources
DWSAP Drinking Water Source Assessment and Protection Program

EDB ethylene dibromide
EPEC Erosion Prevention and Education Committee
ESWTR Enhanced Surface Water Treatment Rule

GAC granular activated carbon
GIS geographic information system
GPS global positioning system
GUP general use pesticide

HAA5 five haloacetic acids
HWC Highlands Water Company

I&I infiltration and inflow

KCWD Konocti County Water District
KHRS Konocti Harbor Resort & Spa



LIST OF ABBREVIATIONS

LRAA Locational running annual average

MAP Managing Aquatic Plants
MCL maximum contaminant level
MCLG maximum contaminant level goal
MGD million gallons per day
mg/L milligrams per liter
MIB methylisoborneol
MKMWC Mt. Konocti Mutual Water Company
MSL mean sea level
MTBE methyl tert-butyl ether

ng/L nanograms per liter
NTNCWS Non-transient-non-community water system
NMWC Nice Mutual Water Company

OEHHA California Office of Environmental Health Hazard Assessment
OHV off-highway vehicle

PAC powdered activated carbon
PCA possible contaminating activities
ppb parts per billion
PWS Public Water System

RAA Running annual average
Regional Board California Regional Water Quality Control Board, Central Valley Region
RI/FS Remedial investigation/feasibility study
RMC Resource Management Committee
RPR Richmond Park Resort
RUP restricted use pesticide
RWMWC Riviera West Mutual Water Company

SCADA supervisory control and data acquisition
SOC synthetic organic chemical
SSO sanitary sewer overflow
SWTR Surface Water Treatment Rule

Title 22 California Code of Regulations, Title 22
TMDL total maximum daily load
TOC total organic carbon
TT treatment technique
TTHM total trihalomethanes



LIST OF ABBREVIATIONS

ug/L micrograms per liter
USACOE U.S. Army Corps of Engineers
USBLM U.S. Bureau of Land Management
USDA U.S. Department of Agriculture
USEPA U.S. Environmental Protection Agency
USFS U.S. Forest Service

VOC volatile organic chemical
WDR waste discharge requirement
WMHP Westwind Mobile Home Park



Final Report ES-1 07/16/02

EXECUTIVE SUMMARY

The 2002 Update to the Clear Lake Watershed Sanitary Survey is a report made by the
Clear Lake water utilities to the California Department of Health Services (DHS) on:

 The state of the Clear Lake watershed and the watershed’s affect on Clear Lake
source water quality, including significant changes since the original 1996 Survey.

 The ability of the Clear Lake utilities’ water treatment plants to successfully treat the
source water so that the water delivered to their customers meets drinking water
standards and is aesthetically pleasing.

Seventeen water utilities, listed below, participated in the 2002 Update.

Buckingham Park Water District

Cache Creek Mobile Home Park

California Cities Water Company

California Water Service Company

Clearlake Oaks County Water District

Clearwater Mutual Water Company

City of Lakeport

Crescent Bay Improvement Company

Highlands Water Company

Konocti County Water District

Konocti Harbor Resort & Spa

Lake County Special Districts – North

Lakeport and Soda Bay Systems

Mt. Konocti Mutual Water Company

Nice Mutual Water Company

Richmond Park Resort

Riviera West Mutual Water Company

Westwind Mobile Home Park

Generally speaking, Clear Lake is a good source of drinking water: i.e., the water can be
treated to meet all California Code of Regulations Title 22 drinking water standards using
conventional filtration processes.  Most treatment difficulties relate to the seasonal taste
and odor events caused by algae blooms.  To deal with the algae blooms, most of the
water utilities utilize granular activated carbon (GAC) filtration and many systems utilize
pre-ozonation.  High turbidities during storm events are the other major treatment
challenge, which the utilities manage by adjusting chemical doses, backwashing filters
more frequently, and reducing plant flow.

In Lake County, there is no current need for the water utilities to take independent action
on source water protection because the possible contaminating activities (PCAs) of
concern are being addressed, or should be addressed, through existing efforts of other
entities.  Therefore, source water protection recommendations consist of:
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 Endorse several Lake County efforts on PCAs of interest to the utilities.  The
endorsement of these activities will add the political weight of the water utilities to
the County Board of Supervisors’ consideration process in determining County
priorities.

 Bring information to the attention of responsible entities.  These recommendations
involve the water utilities acting as a stakeholder in other entities’ areas of
responsibility.

 Promote public education through the utilities’ Consumer Confidence Reports for
PCAs that are likely to involve a water utility’s own customer base.

These recommendations can most easily be implemented by forming an ad hoc Clear
Lake water utility organization to endorse County policies and foster stakeholder
participation.

The ad hoc organization would also be effective at helping the utilities to share
information, work with DHS to optimize source water monitoring requirements, and
track upcoming drinking water regulations.  New and future regulations will likely result
in considerable financial demands on the Clear Lake water utilities.  These regulations
are expected to include substantial new monitoring requirements and may also require
facilities modifications.  New regulations mean that enhanced coagulation may be
required and recycled waste washwater must be routed through all treatment processes.
The DHS may be able to reduce or waive some of the source water monitoring
requirements, but this will need to be evaluated using the water quality information and
the watershed conditions described in this 2002 Update, as well as the requirements under
which waivers for different constituents are allowed.

Findings from the 2002 Update are summarized below according to constituent group.
For a comprehensive summary of recommendations, see Chapter 6.

Turbidity, Algae Blooms, and Disinfection By-Products

The primary water quality concerns for Clear Lake water utilities are storm-related high
turbidity events and algae bloom-caused turbidity and taste and odor events.  These
events make water treatment more difficult and provide the opportunity for treated water
quality excursions.  Most water treatment plants are capable of managing the seasonal
variability in water quality, but several are required to shut down during these events.  To
deal with high turbidities, the utilities adjust chemical doses, backwash filters more
frequently, and reduce plant flow.  To deal with the taste and odor events caused by algae
blooms, most of the water utilities use GAC filtration and many systems utilize pre-
ozonation.  A related concern, which may require treatment control, is the level of total
organic carbon (TOC) in the source water.  There are currently limited TOC data for
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Clear Lake, but the data that are available indicate that Clear Lake TOC levels are high
enough that the water utilities which implement conventional filtration will be required,
under the Stage 1 Disinfectants/Disinfection By-Products (D/DBP) Rule, to implement
enhanced coagulation.  Those utilities will first be required to monitor for TOC in their
raw and treated water, alkalinity in their raw water, and DBPs in their distribution system
to determine more specifically the treatment modifications required for their individual
system.

Watershed erosion continues to be a PCA that directly affects source water turbidity,
algae blooms, and TOC levels.  Watershed erosion leads to high turbidities in the source
water during storms, contributes nutrients that lead to algae blooms, and contributes to
TOC through washoff of organic material in the watershed.  The algae blooms also
contribute to turbidity events and TOC levels.  During the past five years, Lake County,
in partnership with other entities, has been active in efforts to reduce the effects of
watershed erosion both through erosion control projects and wetlands restoration.  It will
take many years to assess the effects of the County efforts on source water quality.
Runoff from developed areas also contributes materials during storm washoff of the
watershed.  Runoff from developed areas will be addressed through a Phase 2 Stormwater
Permit Program, which may be a countywide program.

One source of erosion that has significantly and continually, increased throughout the
past five years is the conversion of agricultural and native land to vineyards.  New
vineyards could be a significant long-term source of eroded sediment, depending on the
rate and extent of vineyard development as well as the design and construction of the
vineyards. Management of vineyard development is shared between two independent
permit processes and neither process considers scale or cumulative impacts.  The County-
led Clear Lake Management Plan addresses the vineyard issue.  The Plan advocates for
the removal of the grading permit exemption for agricultural conversions and the
replacement of the grading ordinance with a permit system based on a specific project’s
scale and potential impact.

Several future drinking water regulations may further affect treatment requirements for
turbidity, algae, and TOC:

 Treated water turbidity standards will be more stringent under the Long Term 1 and 2
Enhanced Surface Water Treatment Rules.

 Cyanobacteria, which is the blue green algae most commonly found in Clear Lake,
may be regulated by the US Environmental Protection Agency (USEPA) in the
future.  The toxins that can be released when cyanobacteria cell walls are ruptured,
may also be regulated.
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 The Stage 2 D/DBP Rule will tighten distribution system maximum contaminant
levels (MCLs) for DBPs and will involve increased monitoring at specific locations in
the distribution system.

Pesticide Contamination

Pesticides are used in the watershed, notably on agricultural crops and on Clear Lake
itself for control of hydrilla and other waterweeds.  Pesticides that persist in water and are
used in large quantities on agricultural crops in Lake County include simazine and ziram.
Simazine is a regulated drinking water constituent, but ziram is not.  Water utilities’
intake data shows the detection of simazine in all three arms of the Lake; however, the
levels are low and do not currently affect the utilities’ ability to provide water that meets
drinking water standards.  Since agricultural pesticides were not examined in the 1996
Survey, it is unknown whether the simazine levels in the Lake noted in this 2002 Update
are new or different.

Ziram is a suspected dermal contact carcinogen, but information on the levels in drinking
water at which ziram may have human health effects is not readily available.  The
potential impact of ziram use is not clear at this time.

Clear Lake has been chemically treated with SONAR (fluridone) since 1996 to eradicate
hydrilla.  All arms of the Lake are treated: each year’s application schedule is determined
following a spring survey of hydrilla locations.  Fluridone is applied at cumulative
seasonal rates that are below the USEPA level of concern and may only be applied near
drinking water intakes at rates that are an order of magnitude lower than that cumulative
rate.  Lake monitoring data shows that most of the fluridone appears to stay within a few
inches of the lake bottom.  The monitoring data and application restrictions suggest that
fluridone is most likely non-detectable at the drinking water utility’s intakes.

There has been an increase in aquatic plant growth in Clear Lake over the past five years
with an expected corresponding increase in individual use of herbicides by shoreline
property owners.  According to the former County Agricultural Commissioner, the most
common synthetic organic chemical herbicides used by individual property owners are
diquat dibromide, endothall, glyphosate, and 2,4-D.  Several water utilities have
monitored for these herbicides at their intakes: there have been no detections.  So,
although individuals use herbicides on Clear Lake, available intake data show no
measurable impact to the Lake.

Gasoline Contamination

During the past five years, lake recreation has been aggressively and successfully
promoted, which may account for some of the methyl tert-butyl ether (MTBE) detections
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at water utility intakes.  Fuel containing MTBE is likely introduced to the Lake by boats
with inefficient engines.  The MTBE levels, although they clearly indicate gasoline
contamination of the Lake, are below the allowed primary and secondary MCLs and do
not currently affect the utilities’ ability to provide water that meets drinking water
standards.  Additional MTBE data will be required to be collected in the near future to
fulfill regulatory requirements: the utilities should request the laboratories report MTBE
at a detection level of 1 ug/L to provide a better database for assessing the extent of
gasoline contamination.

Groundwater contaminant plumes are another potential source of gasoline contamination.
There are currently 34 contaminant plumes in the Clear Lake watershed, none of which,
according to the County Environmental Health Director, intercept or discharge to the
Lake.  Contaminant plumes are not, however, static and movement of the plumes should
be periodically tracked by the water utilities.

Microbiological Constituents

Although there has been limited monitoring for microbiological constituents in Clear
Lake over the past five years, there is enough information to generally state that the
microbiological quality of Clear Lake appears to be good.  Coliform levels are low and
the Giardia and Cryptosporidium data for Clear Lake indicate that these constituents are
likely present at very low levels, usually too low to be detected.

The Surface Water Treatment Rule (SWTR) sets minimum reduction requirements for 3-
and 4-log reduction of Giardia and viruses, respectively.  Both the coliform data and the
Giardia and Cryptosporidium data support the minimum requirement and do not indicate
that any additional reduction is necessary.  All the water treatment plants currently
comply with the SWTR except for a few utilities that are under related compliance
orders.

Several PCAs were evaluated with respect to microbiological constituents:

 Lake recreation has increased significantly over the past five years.  There are
however, considerable coliform data collected at recreational areas that indicate that
recreation has not measurably affected the Lake’s microbiological quality.

 Near shore septic system areas have the potential to contaminate the Lake with
microorganisms if not installed or maintained properly.  Any measurable
contamination would likely be confined to the adjacent offshore area.  There are no
utility raw water coliform data collected during the past five years near the septic
system areas on Clear Lake.  Such data are needed to more clearly assess the local
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affect of septic system areas on intake water quality.  Coliform data will be required
to be collected in the near future to fulfill upcoming regulatory requirements.

 There have been major wastewater treatment plant improvements over the past five
years and efforts are underway for most of the wastewater systems to more
effectively address collection system infiltration and inflow problems and spills. Most
municipal wastewater is now disposed of out of the Clear Lake watershed in a way
that improves the ability of the largest wastewater treatment plants to handle large
influent volumes during storms.  It will take some years (including flood years) to
assess whether the wastewater treatment plant improvements and efforts to better
manage the wastewater collection systems are successful.

With the exception of a few utilities, most of the Clear Lake utilities are expected to meet
the Cryptosporidium 2-log reduction requirement of the Long Term Enhanced Surface
Water Treatment Rule (ESWTR).  Several of the utilities, which do not employ
conventional filtration, may need to demonstrate that their treatment plants achieve 2-log
reduction.  The Long Term 2 ESWTR will require all the utilities to monitor for
Cryptosporidium in the future.

Inorganic Constituents

Mercury levels are non-detectable at all intakes.  Arsenic levels at intakes are below the
new federal MCL of 10 µg/L and therefore do not affect the utilities’ ability to provide
water that meets drinking water standards.  Boron levels in the Lake monitored by the
Department of Water Resources are close to the DHS action level.  There are no intake
specific data for boron.

Many of the Clear Lake water utilities have iron and manganese in the raw water at levels
greater than the secondary MCL.  A few of the utilities also had aluminum detects in the
raw water greater than the secondary MCL. Secondary MCLs are set for constituents that
cause an unpleasing aesthetic impact: these are not health-based standards.  General
removal rates for these metals by conventional filtration are expected to be near 80
percent.  Examination of the treated water data provided by several of the Clear Lake
utilities supports the removal effectiveness of conventional filtration for these metals.

All the metals are naturally present in the rocks and soils of the Clear Lake watershed.  In
the case of mercury, arsenic, and aluminum, the acid mine drainage from Sulphur Bank
Mine contributes to increased loading to the Lake.  The USEPA has undertaken several
interim remediation measures at the Mine over the past five years; although, the overall
Remediation Plan for the Mine has been delayed as continued investigation into the site
revealed several factors complicating remediation efforts.
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There are several metal constituents that may, if selected by USEPA for regulation, affect
the Clear Lake utilities.  These are aluminum, boron, and manganese.  Aluminum is
currently regulated by DHS as a primary and secondary constituent.  If USEPA
determines to regulate also, DHS may be required to revise its current standards.  Boron
data will be required to be collected in the near future to fulfill upcoming State regulatory
requirements. The collection of paired raw and treated water samples for boron would
assist in determining whether existing treatment facilities are effective at removing boron.
In addition, California will set its own state standards for arsenic and chromium VI.  If
the State sets an arsenic MCL below 5 ug/L, most of the Clear Lake utilities will be
affected.
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CHAPTER 1

INTRODUCTION

This report presents the findings of the 2002 Update to the Clear Lake Watershed Sanitary
Survey.  The initial watershed sanitary survey was completed in 1996 and, in accordance with
the California Surface Water Treatment Rule, updates are to be completed every five years
thereafter.  The California Department of Health Services (DHS) Mendocino District granted an
extension to 2002 for this Update.

Study Objectives

The 2002 Update is a report made by the water utilities to DHS on the state of the watershed, the
watershed activities affect on the source water quality, and the ability of the water treatment
plants to treat the source water to deliver treated water to their customers that meets the drinking
water standards.

Specific objectives of this Update are to:

 Assess possible contaminating activities (PCAs) in the watershed and their affect on source
water quality, including a report on PCA changes over the past five years that affect source
water quality.

 Evaluate the ability of each water treatment plant to comply with existing drinking water
regulations.

 Comment on the appropriate level of treatment for pathogens for water utilities using Clear
Lake as their source water.

 Prepare the water utilities for anticipated future regulations with their associated monitoring
requirements, operational changes, and/or facility changes.

 Identify practicable watershed protection activities that are financially feasible from the
perspective of small water utilities.

 Identify water quality data needed to better assess a specific water quality constituent or
PCA.

 Complete and integrate the DHS Drinking Water Source Assessment and Protection
(DWSAP) Survey into the 2002 Update.
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 Provide information useful to the DHS Mendocino District to assist in its consideration of
appropriate monitoring waivers for the Clear Lake water utilities.

Study Participants

Seventeen water utilities using Clear Lake as their drinking water supply participated in the 2002
Update.  A jointly conducted survey allows these Clear Lake water utilities to pool their
resources and develop a thorough and consistent report.  Since Lake County Special Districts has
two systems, there are a total of 18 water systems.  The participating utilities, and 18 intake
locations are shown on Figure 1-1, are:

Buckingham Park Water District

Cache Creek Mobile Home Park

California Cities Water Company

California Water Service Company

Clearlake Oaks County Water District

Clearwater Mutual Water Company

City of Lakeport

Crescent Bay Improvement Company

Highlands Water Company

Konocti County Water District

Konocti Harbor Resort & Spa

Lake County Special Districts – North

Lakeport and Soda Bay Systems

Mt. Konocti Mutual Water Company

Nice Mutual Water Company

Richmond Park Resort

Riviera West Mutual Water Company

Westwind Mobile Home Park

The DHS Mendocino District is also a participant.  District staff reviewed the scope of work,
surveyed the locations of the intakes, approved the delineation of protection zones, provided
water quality data, provided insight on various subjects throughout the course of the study, and
reviewed the draft report.

The study was conducted by Archibald & Wallberg Consultants and MWH Americas.

Study Area

The study area encompasses all lands that drain to Clear Lake and to Cache Creek upstream of
the Clear Lake Dam, as shown on Figure 1-2.  The Thurston Basin is a self-contained drainage
basin and is excluded from this study.



Figure 1-1. Intake Locations of Participating Clear Lake Water Utilities
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Figure 1-2. Arms of the Lake
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Within the study area, protection zones are delineated based on arm of the Lake (Zone A) and a
radial distance around each intake (Zone B), as shown in Table 1-1.  Protection zones represent
areas in close proximity to the intake.  PCAs located within the protection zones receive specific
evaluation through the DWSAP Survey portion of the 2002 Update.

Table 1-1.  Protection Zone Delineations

Zone A Zone B
Upper Arm water
utilities

The Upper Arm water body and a 400-foot setback from Zero
Rumsey on the Upper Arm,

and
200-foot setback from the major Upper Arm tributaries: Kelsey
Creek, Cole Creek, Adobe Creek, Manning Creek, and Scotts-
Middle-Clover Creeks.

2,500-foot radial distance
around each individual
intake

Oaks Arm water
utility

The Oaks Arm water body and a 400-foot setback from Zero
Rumsey on the Oaks Arm,

and
200-foot setback from the major Oaks Arm tributary: Schindler
Creek.

2,500-foot radial distance
around each individual
intake

Lower Arm water
utilities

The Lower Arm water body and a 400-foot setback from Zero
Rumsey on the Lower Arm,

and
200-foot setback from the major Lower Arm tributaries: Burns
Creek, and Siegler Canyon-Copsey Creeks.

2,500-foot radial distance
around each individual
intake

Conduct of the Study

This study was conducted by obtaining, evaluating, and synthesizing information on PCAs,
water quality, and treatment plant capabilities.  Information was obtained by:

 Site visits to each water treatment plant and development of system summaries.

 Survey questionnaires regarding operations and water quality to which the water utilities
responded.

 Review of water quality data provided by the utilities and by the DHS Mendocino District.

 Contacts and discussions with persons knowledgeable about various watershed PCAs.

 Windshield survey identification of PCAs around the Lake perimeter.
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 Specific input from the water utilities and from several Lake County departments about
PCAs near each intake.

 Review of selected documents related to various aspects of the study.

Information was also integrated into this study from the completion of a DWSAP Survey for 16
of the 17 participating utilities (Mt. Konocti Mutual Water Company previously had a completed
DWSAP Survey).  The DWSAP Surveys include identification and ranking of PCAs and a
determination as to which PCAs each individual intake is most vulnerable.

DWSAP Surveys were also completed for the two utilities that have water sources other than
Clear Lake.  These are the City of Lakeport, with four active groundwater wells, and Lake
County, with eight active groundwater wells and an infiltration gallery in Spring Valley.  These
DWSAP Surveys are independent from the 2002 Update, but were completed at this time so that
these two utilities would have consistent utility-wide DWSAP Surveys.

Report Organization and Guide

This section provides a guide to finding information in the report and appendices.  The guide is
shown in Table 1-2.

Table 1-2.  Guide to Report Contents
Report Chapter or

Appendix Contents
Chapter 1

(Available electronically on
CD-Rom.)

Background information on the objectives of the study, study participants,
study area, and how the study was conducted.

Chapter 2

(Available electronically on
CD-Rom.)

Overview of Lake and watershed characteristics to provide context for the
watershed assessment and water quality review.

Chapter 3

(Available electronically on
CD-Rom.)

An assessment of eight watershed-wide PCAs including information on the
nature of the activities, significant changes in the last five years, regulation
and/or management of the PCA, and water quality data related to the PCA.
Each of the eight PCA sections ends with a discussion.  The eight
watershed-wide PCAs are:
 Erosion
 Agriculture
 Hydrilla Eradication Program
 Aquatic Plant Management
 Lake Recreation
 Septic System Areas
 Municipal Wastewater
 Mining and Sulphur Bank Mine
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Table 1-2.  Guide to Report Contents
Report Chapter or

Appendix Contents
Chapter 4

(Available electronically on
CD-Rom.)

This chapter provides an overview of the Lake’s general water quality
characteristics and treatment considerations related to those characteristics.

Chapter 5

(Available electronically on
CD-Rom.)

This chapter consists of a discussion for each water utility and its’ intake
that includes; a water quality summary, a summary of vulnerability to
PCAs, a compliance evaluation, and an outline of potential impacts and
requirements for anticipated future regulations.

Chapter 6

(Available electronically on
CD-Rom.)

This chapter synthesizes and summarizes key findings and conclusions
from the 2002 Update with respect to the study objectives described in
Chapter 1.  Recommendations are summarized in a tabular format.

Appendix A

(Available electronically on
CD-Rom.)

List of contacts and a selected bibliography.

Appendix B

(Available electronically on
CD-Rom.)

A master table that includes characteristics of the principal water quality
constituents assessed in this chapter:  sources in the watershed, health and
other effects, regulation, and treatment processes for removal.

Appendix C

(Available electronically on
CD-Rom.)

Regulations summary for utilities serving populations less than 10,000.

Appendix D

(Available in hard copy
only.)

Contains information for ideas for a recreation public education brochure.

Appendix E

(Available electronically on
CD-Rom.)

Tabulated summary of California Department of Water Resources water
quality data for Clear Lake.

Appendix F

(Some parts are available
electronically on CD-Rom.
Other parts are available in
hard copy only.)

For each water utility:
System Summary
Water Quality Summary
DWSAP Survey (including procedures, the Consumer Confidence Report
paragraph, Survey forms, and maps)

The groundwater DWSAPs and Spring Valley DWSAP are also included
in this appendix under the City of Lakeport and Lake County sections.

Appendix G

(Update available at:
http://swrcb.ca.gov/rwqcb5/
lust.pdf)

Contains information on leaking underground storage tanks in Lake
County.
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CHAPTER 2

OVERVIEW OF CLEAR LAKE AND THE WATERSHED

This overview of lake and watershed characteristics provides background and context for the
watershed assessment that follows in Chapter 3.  Much of this chapter was derived from material
in the 1996 Survey and from the Clean Lakes Report.  The location of names mentioned in this
chapter are shown on Figure 2-1.

WATERSHED CHARACTERISTICS

The Clear Lake watershed occupies about 450 square miles of the Coast Ranges of Northern
California.  Drainage in the watershed is from west to east with the downstream boundary at
Clear Lake Dam on Cache Creek.  The watershed is located entirely within the geo-political
boundaries of Lake County.

The topography is generally rugged with the exception of several outwash plains adjacent to the
Lake and a few higher valleys.  Elevations range from 4,840 feet above mean sea level (MSL) to
approximately 1,326 feet MSL at the Clear Lake Dam spillway.  Bedrock materials primarily
consist of volcanic rocks (including the landmark Mount Konocti volcanic complex) and
metamorphosed ocean sediments.

Prevailing winds blow from the west and northwest during most of the year and bring winter
Pacific storms to the watershed during the rain season.  Precipitation varies throughout the
watershed with annual precipitation at Lake level averaging about 25 inches.  In wet years, or
during strong storm events, stream-flows tend to be extremely "flashy", that is they are subject to
very rapid rises and fluctuations in flow.  The major tributaries to each arm of the Lake are listed
in Table 1-1 in the previous chapter.  Approximately 75 percent of the watershed drainage into
the Lake is through the Upper Arm tributaries.

Chaparral covers at least 40 percent of the watershed and occurs at all elevations.  The higher
elevations of the watershed support various gradations of coniferous and hardwood forest and are
prone to wildfire.  Oak savannah communities and open annual grasslands are common at the
lower elevations.  The banks of major tributaries support narrow strips of riparian vegetation.
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Much of the watershed consists of undeveloped lands utilized to some extent for low-intensity
recreation.  The federal government is the largest landowner with the U.S. Bureau of Land
Management (USBLM) Cow Mountain Recreation Area and the U.S. Forest Service (USFS)
Mendocino National Forest.  Irrigated and non-irrigated agriculture account for the largest use of
developed lands.  Prime agricultural lands are used primarily for orchard and vineyard
agriculture.  Several ore deposits were historically mined for mercury, sulphur, and borax.
Active mining today consists largely of sand and gravel operations.  Historic development of the
watershed led to erosion problems from disturbance of riparian corridors such as gravel mining
in creek beds, clean cultivation of walnut orchards on steep slopes, and road cuts.  Wetlands
reclamation removed much of the Lake’s natural filtration system for removing eroded sediment
from the upper watershed.

There are low-density rural dwellings and ranches throughout much of the watershed but most
development is concentrated around the perimeter of Clear Lake.  The City of Clearlake on the
Lower Arm is a center of commerce with a population of about 11,500.  The City of Lakeport on
the Upper Arm is the county seat with a population of about 4,600.  There are numerous other
small towns and communities around the Lake perimeter.  Most of the population around the
Lake perimeter is served by wastewater collection systems and treatment plants.  Several areas,
however, notably the westshore of the Lower Arm, are areas of high-density septic systems.  The
2000 census showed a population of 60,000 in all of Lake County.

LAKE CHARACTERISTICS

Clear Lake has about 43,000 acres of surface area and about 110 miles of shoreline.  The average
depth of the Lake is about 25 feet.  Historically, the natural level of Clear Lake was maintained
by the Griggsby Riffle, a rock sill located at the confluence of Cache and Siegler Canyon Creeks.
The Clear Lake Dam, controlled by the Yolo County Flood Control District, is about 3 miles
downstream of the Riffle.  The dam is capable of releasing far more water than the upstream
channel to the riffle is physically capable of accommodating.  Because of the limited discharge
capacity of the upstream channel, it is physically impossible to prevent the Lake from flooding
near shore areas during extended periods of heavy rainfall.

Prevailing winds and the Lake's modest depth facilitate vertical mixing within the Lake.
Submerged thermal springs and gas vents in the floor of the Lake further promote mixing.  The
Lake stratifies only during the warm summer days, but recirculates during the nights unless
surface conditions are unusually calm.

Clear Lake has three distinct arms with distinct drainage basins: Upper Arm, Oaks Arm, and
Lower Arm. The westerly winds push surface water from the Upper Arm into the Oaks Arm and
Lower Arm, setting up a return flow of bottom water.  “The Narrows” limits the exchange.  It
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takes about 100 days for the water in the Lower and Oaks Arms to be completely exchanged
with the Upper Arm due to wind driven currents.

The growth of blue-green algae can cause considerable degradation of the lakeshore and surface
environment of Clear Lake during the summer and fall.  Algae problems are most serious at the
eastern end of the Lake where prevailing winds can push floating algae into huge rotting mats
that produce strong odors.  Erosion of sediments from the upper watershed carries nutrients that
contribute to the algae growth.

Clear Lake also supports considerable growth of vascular aquatic plants.  These include native
species as well as the exotic invasive Hydrilla, that forms mats so dense as to be unsuitable even
for fish habitat.

The Lake is heavily used for recreational boating and supports considerable sport fishing year-
round.  Native fish have been largely replaced by introduced warm-water species, notably black
bass, catfish, carp, and large-mouth bass.  The Lake is used heavily by fish-eating birds and over-
wintering waterfowl.
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CHAPTER 3

WATERSHED ASSESSMENT

This Chapter contains an assessment of eight watershed-wide possible contaminating activities
(PCAs):

 Watershed Erosion

 Agriculture

 Hydrilla Eradication Program

 Aquatic Plant Management

 Lake Recreation

 Septic System Areas

 Municipal Wastewater

 Mining and Sulphur Bank Mine

Each of the Sections on these PCAs includes information on the nature of the activities,
significant changes in the last five years, regulation and/or management of the PCA, and
available water quality data related to the PCA.  Each of the eight PCA Sections ends with a
discussion and recommendations.

Appendix B contains a Characterization Table with reference information on the water quality
constituents discussed in the following eight Sections:

 Turbidity

 Phosphorous

 Simazine

 Fluridone
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 Methyl tert-butyl ether (MTBE)

 Coliform bacteria

 Giardia and Cryptosporidium

 Enteric viruses

 Arsenic

 Mercury

 Boron

The Characterization Table summarizes the constituents’ principal sources in the watershed,
health and other effects, their regulation, and drinking water treatment processes that are
effective in reducing their levels.
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WATERSHED EROSION

Eroded sediment from the watershed, carried into Clear Lake by its tributary streams, is the main
source of the nutrients that create conditions favorable to algae growth in the Lake.  The blue-
green algae (cyanobacteria) that inhabit Clear Lake typically bloom in the spring and summer.
The intensity of the bloom varies from year to year, dependent on several factors that include
temperature and wind, as well as available nutrients.  When algae blooms float to the surface of
the Lake they are pushed into mats by the wind and die creating unsightly slicks and odors.
Algae can cause problems in water treatment including taste and odor compound production, and
the potential to release algal toxins into the water supply.  Eroded sediments carried into the
Lake during storms can also cause high turbidities in the source water.  High turbidities cause
treatment difficulties and can reduce the effectiveness of the disinfection processes.  Information
on turbidity and phosphorous, which is the controlling nutrient in algae blooms may be found in
the Characterization Table in Appendix B.

This Section discusses changes during the last five years in:

 Sources of eroded sediment.  There have been two significant sources of increased erosion in
the watershed: vineyard development and the Forks Fire.  Erosion from newly planted
vineyards is discussed later in the Section on Agriculture.  The Forks Fire and its impact on
watershed erosion, is discussed in this Section.  The 1996 Survey noted the potential for
erosion because of the ruggedness of the watershed and potential for fires and particularly
noted the presence of off-highway vehicle (OHV) trails in the watershed as a source of
erosion.  There have been no major increases in eroded sediment in the last five years due to
instream modifications, road building, other agricultural practices, or OHV trails.

 Erosion and sediment control efforts in the watershed.  Most of the discussion on regulation
and management describes erosion and sediment control efforts over the last five or more
years, which have been considerable.

The transport of eroded sediment into Clear Lake affects all the Clear Lake water utilities.

Background

Development of the Clear Lake watershed in the 1800s and 1900s resulted in many changes that
considerably increased the watershed’s sediment load contribution to Clear Lake.  These changes
included streambed gravel mining, road construction, clearing of the land for agriculture, and
disturbance of the Lake’s natural wetlands through lakeside fill operations, tule clearance, and
wetlands removal.  Wetlands play a vital role in filtering sediment from the tributary streams.
One of the more significant historic wetlands losses occurred in the early 1900s when the US
Army Corps of Engineers (USACOE) reclaimed Robinson Lake.  This former 2,000-acre
wetlands area filtered sediment from the Scotts Creek and Middle Creek drainage basins.
Figure 3-1 shows the major tributaries in the watershed, including Scotts and Middle Creeks.
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In the 1970s, Lake County began to manage watershed erosion by curtailing streambed gravel
mining and then eliminating it altogether by the early 1990s.  In fact, the County has addressed
all the sources of erosion listed in the previous paragraph. The County has also supported
considerable research, developed best management practices, supported various mitigation
projects including wetland restoration efforts, and conducted considerable public outreach on the
erosion issue.

In 1994, the US Soil Conservation Service estimated the percent of total sediment yielded to
Clear Lake from the watershed (see Table 3-1).

Table 3-1.  Total Sediment Yield to Clear Lake
Source Percent of Total Sediment

Stream channel and gullies 34
Wildfire 4
Roads 13
Construction Excavation Sites 4
Rill and sheet erosion 45
Total 100
Source: US Soil Conservation Service estimates

These estimates, which point out the lasting effects of streambed mining, helped guide the
County’s efforts into research and development of approaches for remediation.

One of the more significant research efforts on this issue in the 1990s was the Clean Lakes
Report, which studied the algae problem in Clear Lake.  The report concluded that by the 1990s,
watershed erosion (not septic systems or other potential sources) was the main source of
nutrients to the Lake.  The Clean Lakes Report further concluded that the keys to controlling
erosion-based nutrient inputs to the Lake include:

 Erosion control; and

 Wetlands rehabilitation

As mentioned previously, the two most significant sources of increased erosion in the watershed
during the last five years are newly planted vineyards (discussed in the next Section on
Agriculture) and the 1996 Forks Fire.  The 83,000 acre Forks Fire burned much of the
Mendocino National Forest in the Clover and Middle Creek drainage basin and resulted in a high
sediment load contribution from Middle Creek to Clear Lake during the 1996/97 rain season.
Emergency rehabilitation measures (grass seeding, straw mulching, dikes and drainage
improvements) were taken by the US Forest Service (USFS), but the magnitude of the acreage
burned, combined with the fact that the fire occurred shortly before the beginning of the rain
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season, resulted in widespread erosion despite the emergency measures.  Upper Lake utilities,
especially Nice Mutual Water Company, experienced unusually high turbidity spikes during that
rain season, related to the fire’s effects.  By the following rain season, the fire’s effects were not
as distinguishable.

Regulation and Management

Lake County formed the Resource Management Committee (RMC) in 1990 to develop a
stakeholder approach to managing and restoring natural resources in County watersheds. Other
participants in the RMC include the USFS, US Natural Resources Conservation Service, US
Bureau of Land Management (USBLM), Eastlake and Westlake Resource Conservation
Districts, and local Coordinating Resource Management Plan (CRMP) groups.

The CRMPs are essentially drainage basin stakeholder groups that address resource management
within a particular drainage basin. They are stakeholder efforts that focus on implementing
cooperative watershed planning and restoration efforts among landowners, agencies, and
community members.  In the Clear Lake watershed there are several active CRMPs (Figure 3-2):

 Middle Creek CRMP

 Scotts Creek CRMP

 Big Valley CRMP

 Schindler Creek CRMP

As can be seen on Figure 3-2, these CRMPs address issues primarily in the upper areas of the
Clear Lake watershed.

The CRMPs are supported by the Eastlake and Westlake Resource Conservation Districts
(Figure 3-2) which, in addition to promoting the CRMP approach, promote integrated resource
management practices, sponsor watershed projects, and conduct public outreach on watershed
resource issues.  The two Resource Conservation Districts encompass all of Lake County,
extending beyond the Clear Lake watershed boundary.

The Lake County RMC is developing a Clear Lake Management Plan (Plan) that is, effectively,
a CRMP for the entire Clear Lake watershed.  The mission of the draft Plan is to:



Figure 3-2. Coordinated Resource Management Planning (CRMP) Areas
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Integrate findings and conclusions of various studies into a single document, provide a
balanced perspective on issues, and recommend effective policies and implementation
measures that seek to improve watershed health.

The draft Plan is referenced throughout this Chapter since it includes all the watershed PCAs
addressed in this study.  A major focus of the Plan is to devise best management practices
(BMPs) that minimize erosion and protect wetlands with the goal of reducing the frequency and
extent of algae blooms through reducing nutrient inputs from both shoreline and watershed
activities.

The Lake County RMC had earlier developed an implementation plan, based on
recommendations from the 1994 Clean Lakes Report.  This implementation plan, which has been
incorporated into the Clear Lake Management Plan, is focused on erosion and sediment control.
Some of the projects completed or being implemented by the County are listed in Table 3-2.

Table 3-2.  Erosion and Sediment Control Projects
Project Category Project

Category 1: Protect and
rehabilitate stream channels

 Scotts Creek Watershed Project (in conjunction with the
USBLM) included an inventory of the main sources of erosion,
development of guidelines for applicable BMPs, a variety of
demonstration projects, and a public outreach element.

 Upper Lake Watershed analysis (in conjunction with the USFS).
 Middle Creek Stream Restoration Project is addressing bank

stabilization issues that result from past gravel mining practices.
 Clear Lake Basins Watershed Analysis included five

demonstration projects for various sources of erosion.
 Stream bank and riparian restoration projects on Kelsey and

Adobe creeks.
 Several watershed inventories for smaller creeks.
 Drainage master plans for stormwater detention basins for several

residential communities around the Lake (Kelseyville, North
Lakeport, Upper Lake, Nice, Lucerne, Lower Lake, and
unincorporated Clearlake).

 Review of County creek maintenance practices.
 Education grant to develop a landowners guide to watershed

management.

Category 2: Protect and
rehabilitate wetlands

 Middle Creek Ecosystem Restoration Project (in conjunction
with the USACOE) consists of reconnecting Scotts and Middle
Creek to the historic Robinsons Lake area by breaching the
existing levee system.  Significant water quality improvements
are anticipated in Clear Lake due to the sediment and
phosphorous removal capabilities of the project.

 Public outreach on maintaining small wetlands and restoring
tules.

 Review of County policy on wetlands.
 Development of geographic information system (GIS) maps

showing existing wetlands.
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Table 3-2.  Erosion and Sediment Control Projects
Project Category Project

Category 3: Reduce erosion
from roads

 Review of road maintenance and construction practices with
other public and private entities that own roads in the County.

 Review of County road maintenance and construction practices.
 Development of BMP guidelines for reducing erosion from

roads.

Category 4: Control earth
moving activities

 Review of County Grading ordinance.
 Passage of Shoreline Ordinance with construction requirements

in the Clear Lake shorezone.
 Review practices for controlling erosion after wildfires with

USBLM and USFS.
 Prepared BMP guidelines for private property owners.

Additional County activities  Prepares numerous public education materials and conducted
outreach on many of these topics.  Public outreach includes the
Watershed Awareness Program, which encourages understanding
of watershed erosion problems among schoolchildren.

 Aggressively pursues grants, other sources of funding, and
partnering arrangements to support implementation projects.

The USBLM and USFS manage their own lands with respect to erosion control.  This includes
management of OHV trails, roads, and wildfire areas.

 Following the erosion inventory conducted under the Scotts Creek Project, the USBLM
removed or relocated several OHV trails close to streams or sensitive soils.  The USBLM is
also conducting a 2,500 acre prescribed mosaic burn program in the Cow Mountain Area to
reduce fuel loading that has built up since the 1981 south Cow Mountain Fire.

 The USFS has improved several OHV trails in the Middle/Clover Creek watershed.
Subsequent to the Forks Fire, the USFS has begun work to manage the resultant increased
fuel loading.  A plan to salvage timber in partially burned areas and establish controlled
vegetation mosaics following the Forks Fire was not implemented and other plans will need
to be made to address the fuel loading.

It should be noted that Clear Lake is listed as impaired by nutrients on the State Water Resources
Control Board’s 303(d) list.  A 303(d) listing leads to development and implementation of a state
plan to control the total maximum daily load (TMDL) of the constituent in question (nutrients) in
the impaired water body (Clear Lake). A TMDL represents the total loading rate of a pollutant
that can be discharged to a waterbody and still allow the waterbody to meet applicable water
quality standards.  Since the County has proactively addressed erosion as the primary source of
nutrients, the State (which is a member of the RMC) is unlikely to develop independent projects,
and instead will probably rely heavily on the County efforts.  The nutrient impairment is
considered a low priority impairment (statewide) and work on the TMDL has not officially
begun.
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Water Quality

Data available to assist in evaluating the effects of watershed erosion on turbidity and algae
blooms includes:

 California Department of Water Resources (DWR) monitoring data.

The DWR collected data on turbidity and nutrients from 1996 through 2000 at three monitoring
stations, one station in each arm of the Lake.  Station Number 1 is in the Upper Arm, Station
Number 3 is in the Lower Arm and Station Number 4 is in the Oaks Arm.  See Appendix E for a
map with the locations of the DWR monitoring stations and the DWR turbidity and nutrient data.
DWR turbidity data for the Upper Arm are graphed on Figure 3-3 and DWR phosphorous data
for the Oaks Arm are graphed on Figure 3-4.  Figure 3-3 illustrates that:

 Turbidity levels are seasonal and are highest during the winter storm season.  The highest
turbidity peaks during the period 1996 through 2000 were in the 1996/97 rain season,
following the Forks Fire, and the 1997/98 rain season, which was a flood year.

 Turbidity levels during storms are affected at all the monitored depths of the Lake, as might
be expected in a relatively shallow lake.

Figure 3-4 illustrates that:

 Clear Lake, like many shallow productive lakes, absorbs the external phosphorous from
watershed erosion into its sediment during the winter and recycles it into the water column in
summer and fall.

Discussion

Past and current watershed conditions cause watershed erosion that contributes to seasonal
elevated turbidity levels during storms and increases nutrient input to the Lake which feeds algae
blooms.  The historically decreasing wetlands areas has enhanced the effects of watershed
erosion on the Lake by reducing the capacity to remove nutrients and sediment prior to discharge
to the Lake.



Clear Lake Watershed Sanitary Survey 2002 Update
Chapter 3.  Watershed Assessment

Final Report 3-11 7/16/02

Figure 3-3.  Department of Water Resources:  Turbidity monitoring at Clear Lake Station No. 1 (Upper Arm)
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Figure 3-4.  Department of Water Resources:  Total phosphorus Monitoring at Clear Lake Station No. 4 (Oaks Arm)
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Lake County, in partnership with other organizations, is leading progressive control efforts to
address the major sources of watershed erosion including erosion control and wetlands
restorations.  It will take many years to assess the effectiveness of these efforts.  It is
recommended that the Clear Lake water utilities endorse the efforts of the RMC and the draft
Clear Lake Management Plan to address watershed erosion and restore wetlands.



Clear Lake Watershed Sanitary Survey 2002 Update
Chapter 3.  Watershed Assessment

Final Report 3-14 7/16/02

AGRICULTURE

Agriculture is important to the economy of Lake County.  The major crops commercially grown
are grapes, walnuts, and pears.  There is also considerable acreage in pasture, hay, and grains.
Figure 3-5 shows the location of agricultural lands in the Clear Lake watershed, with the
exception of pasturelands, which are not shown.

The evaluation of agriculture as a potential contaminating activity for the 2002 Update was
originally intended to focus on the recent conversions of land to grape production, with the new
vineyards to be evaluated as a source of eroded sediment.  However, review of the water utilities’
raw water quality data showed frequent low-level detections of simazine.  This resulted in
expanding the evaluation to include the use of simazine on agricultural crops in the watershed.
Simazine is used on grapes, walnuts, and pears, as well as for landscape maintenance.

Since the top three uses for all pesticides in the watershed are for grapes, walnuts, and pears,
additional information is presented on the most-used pesticides for these crops.  The 1996
Survey found no detectable concentrations of agricultural chemicals in the water utilities’ raw
water.  However, the 1996 Survey noted that the water quality data at that time was limited and
recommended that if any concentrations of agricultural chemicals were detected in the raw water
in the future, that pesticide use should be evaluated.

All the Clear Lake water utilities have the potential to be affected by pesticides and eroded
material from agricultural lands.

Background

Vineyard Conversions.  The Lake County climate is suitable for grape production and changes
in market conditions over the last five years (favorable to grapes, unfavorable to walnuts) have
led to a considerable expansion of acreage planted in grapes.  Lake County supports grapes
suitable for the production of premium wines.  It is estimated that about half of the current
acreage of grapes has been planted within the last four years.  Table 3-3 shows a general
chronology of acreage planted in grapes in Lake County.



Figure 3-5. Agricultural Areas of the Clear Lake Watershed
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Table 3-3.  Chronology of Grape Plantings in Lake County
Timeframe Total Acres of Grapes in County

Pre-prohibition 7,000
Prohibition through the 1960s 100
The 1960s and 1970s through the mid-1990s 3,000
The late 1990s and early 2000s 8,800+
Source: Lake County Agricultural Commissioner

Many of the recently planted grape acres have been conversions from pre-existing walnut
orchards.  There has also been some conversion of rangeland and undeveloped native land to
grape production.  There has been some, though relatively little, conversion from pears to grapes.
This is because pears are generally grown on bottomland, which is not as favorable to grape
production.

During the first year or two following planting, a vineyard floor is usually bare dirt and
susceptible to erosion during storm events.  It should be noted that in nearby Mendocino County
vineyard planting on hillsides resulted in so much erosion and downstream sediment deposition
that the fisheries in Mendocino Valley streams were impaired.  Once a vineyard is established,
erosion rates are much lower.  The erosion rate is lower because vineyard management involves
the planting of cover crops during the rain season to attract beneficial insects, add nitrogen, hold
water, and hold the soil.  Cover crops are removed in the late spring (near the end of the rain
season) for access to the fields, to reduce insects, and create conditions favorable for heat
retention at the beginning of the growing season.

The future extent of vineyard development in Lake County is a matter of speculation.  The threat
of Pierce’s disease, carried by the glassy-winged sharpshooter has created uncertainties for the
grape and wine industries statewide.  Further expansion in the County is also tied to the market
for wine, total statewide acreage in premium grapes, and general economic conditions.  The
potential future expansion of vineyard acreage, however, is large.

Walnuts are harvested in the fall, at the beginning of the rain season.  Harvesting walnuts is
conducted by machines that mechanically shake the trees and then use a sweeper to collect the
walnuts from the orchard floor.  Thus, a walnut orchard floor is bare dirt at the beginning of the
rain season.  The alternative to harvesting on a bare dirt floor is to grow and manage (i.e.
mowing) cover crops.  Some walnut orchards grow cover crops at other times of the year, but
many do not.  Eventually, the conversion of land from walnuts to grapes will likely result in
reduced erosion once the newly planted vineyards are established.

Pear orchards may have a grassed floor or a bare dirt floor, depending on the grower’s
preference.  Pears are hand picked so whether the orchard floor is bare dirt or has a cover crop
does not affect the harvesting process.
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The seasonal order of harvest for the three crops is as follows: pears, grapes, lastly walnuts.

Pesticide Use.  Estimated acreages and major pesticides used on grapes, walnuts, and pears are
shown in Table 3-4.  The five most-used pesticides in Lake County are petroleum oil, sulfur,
lime-sulfur, ziram, and methyl bromide.

Petroleum oil and the sulfur, lime-sulfur, and copper pesticides will not be discussed further.
General characteristics of the four synthetic organic chemicals (SOCs), simazine, mancozeb,
methyl parathion, and ziram, are shown in Table 3-5.

Table 3-4.  Acreage and Pesticides Used: Grapes, Walnuts, and Pears
Major Pesticides Used

Crop
Estimated
Acreage

Petroleum
oil

Sulfur, Lime-
sulfur, or
Copper Simazine Mancozeb

Methyl
bromide Ziram

Grapes 8,800 X X X X
Walnuts <5,000 X X X X
Pears 3,200 X X X X X
Source: California Department of Pesticide Regulation Pesticide Use Database.
Acreage Estimates from Lake County Agricultural Commissioner.

Table 3-5.  Characteristics of Pesticides Used on Grapes, Walnuts, and Pears
Pesticide Type of Pesticide Half Life in Water

Simazine GUP – pre-emergent
herbicide

30 days

Mancozeb GUP - fungicide 1 to 2 days
Methyl bromide RUP – soil fumigant 7 hours

Excess methyl bromide evaporates during fumigation – runoff
from fields into surface waters is very rare

Ziram GUP - fungicide Persists for months
Source: EXTOXNET, a pesticide information project sponsored by Cornell University, Oregon State
University, the University of Idaho, the University of California, Davis, and Michigan State University.
GUP = general use pesticide, application by licensed pesticide applicator or by general public
RUP = restricted use pesticide, application by licensed pesticide applicator only

As Table 3-5 shows, of the major SOC pesticides used, simazine and ziram have the potential to
persist in water.

The pounds of simazine and ziram used in Lake County, as reported to the California
Department of Pesticide Regulation for 1996 through 1999 are shown in Table 3-6.  The year
1999 is the latest year for which there are available published data.  More detail is shown for
simazine since it is a regulated drinking water constituent and has been detected in Clear Lake
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water utilities’ raw water.  It should be noted that the Pesticide Use Database contains data on
pesticides that require reporting and, therefore, application of restricted use pesticides.  Use of
non-restricted or exempt general use pesticides by individuals is not included in the database.

Table 3-6.  Reported Use of Simazine and Ziram in Lake County, pounds
Pesticide 1996 1997 1998 1999

Simazine
Grapes
Pears
Walnuts
Landscape
Other
Total

556
1,957

12
3,486

69
6,080

1,230
2,494
132

2,232
888

6,976

1,005
1,539
166
388
440

3,538

1,519
3,302

-
-

26
4,847

Ziram
- Pears 4,936 13,981 28,043 29,440
Source: California Department of Pesticide Regulation Pesticide Use Database

The predominant use of simazine in recent years has been on grapes and pears. Simazine is used
on orchard and vineyard floors as a pre-emergent, primarily in the early spring.  Use by licensed
pesticide applicators for landscape maintenance has declined markedly in recent years, resulting
in an overall decrease in simazine use.

Ziram, or zinc di-methyl dithiocarbamate, is a fungicide used on pears.

Regulation and Management

Regulation of the effects of agricultural drainage on water quality is under the purview of the
Central Valley Regional Water Quality Control Board (Regional Board).  For years, the Regional
Board has issued standard Waste Discharge Requirement (WDR) waivers, except for a few
situations, for agricultural drainage. Realistically, because of the sheer number of agricultural
dischargers in California, the Regional Board must work with waivers.  However, recent changes
in the Water Code will result in changes to the waiver process.  All current waivers for
agricultural discharges will sunset at the end of 2002.  New waivers may be adopted after 2002,
but must be reviewed every five years.  New waivers may be geographically or industry-based
and may mandate specific best management practices.  Currently, the Regional Board is seeking
monitoring data (first through voluntary and secondly through compulsory means) to assist it in
making decisions about the nature of future waivers.

Lake County issues permits related to the conversion of land to grape production.  There is a dual
approach, depending on previous land use:

 The conversion of five or more acres with pre-existing agricultural use involves a “No Fee
Grading Permit”.  In 1998, the County amended its Grading Ordinance to require that
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vineyard conversion projects undergo a peer review process.  The Lake County Erosion
Prevention and Education Committee (EPEC) was then formed which consists of growers,
UC Extension staff, Farm Bureau staff, staff from the US Department of Agriculture
(USDA), Natural Resources Conservation Service, and others.  A vineyard conversion
project is presented to the EPEC which makes a field visit, reviews the project erosion
control program, and makes recommendations.  Although the owner is required to go through
the EPEC process, compliance with any recommendations is voluntary.  Also, there is no
follow-up to determine whether the owner implemented any recommended erosion control
measures.

 The conversion of native vegetation greater than 10,000 square feet requires a grading permit
and environmental review pursuant to the California Environmental Quality Act (CEQA).
This is referred to as the “CEQA Grading Permit”.  The CEQA Grading Permit requires that
erosion and sedimentation measures be implemented as a condition of permit approval.
Erosion control and sedimentation plans must be developed for slopes greater than 10
percent.  Slopes greater than 30 percent are to be preserved in a natural state, and native
vegetation is to be maintained along riparian corridors.

Erosion control measures for vineyards may include several best management practices such as
contour planting, terrace planting, buffers around creeks and riparian areas, and rock and/or
grass-lined drainage ditches.

Table 3-7 shows the acreage that has been subject to the No Fee Grading Permit and the CEQA
Grading Permit since 1997.

The information in Table 3-7 indicates that roughly an equal number of acres fall under the no
fee grading permit as under the CEQA Grading Permit.

Table 3-7.  Recent Vineyard Acreage Planted under Permit
Permit 1997 a 1998 a 1999 2000 Total

No Fee Grading Permit - 40 350 993 1,383
CEQA Grading Permit 250 900 350 400 1,900
Source: Lake County Community Development Department
a The Lake County Erosion Prevention Education Committee was formed in June 1998

The draft Clear Lake Management Plan (Plan) notes the potential erosion problems from
vineyard development, especially development on steep hillsides.  The Plan further notes that
during the 1997/98 rain season sediment from hillsides cleared just prior to the rain season
washed into Anderson Marsh.  This resulted in raw water quality issues for water utilities in the
Lower Arm: Konocti County Water District remarked on its difficulties treating water during this
period due to the amount of fine particulate matter in the source water.  The Plan further notes
that in the absence of a tracking mechanism, there is no way to assess whether or not
recommended measures have been implemented or are effective, or the nature and extent of
cumulative impacts.  The Plan advocates for:
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 Removal of the grading permit exemption for agricultural conversions; and

 Replacement of the grading ordinance with a permit system based on a specific project’s
scale and potential impacts.

Water Quality

Source water quality effects from erosion were discussed in the preceding section on watershed
erosion.  This section will focus on the water quality effects of pesticide use.

Simazine has been monitored by 16 of the Clear Lake water utilities and detected by seven of
them.  The detects are shown below in Table 3-8.  The primary drinking water standard
(maximum contaminant level (MCL)) for simazine is 4 micrograms per liter (ug/L).  No water
utility has monitored for ziram, because it is not a regulated drinking water constituent.  Most
pesticides, such as simazine and ziram, are effectively removed with granular activated carbon
(GAC) filtration.

Table 3-8.  Simazine Detections at Clear Lake Water Utility Intakes
Water Utility Date Simazine, ug/L

California Water Service Company 1/96
4/99
7/99

0.08
0.17

0.078
Clearlake Oaks County Water District 12/96

1996
0.097 a
0.0075

Buckingham Park Water District 4/99
6/00

0.11
0.11

Clearwater Mutual Water Company 3/00 0.11
Konocti Harbor Resort & Spa 2/99 0.1
Lake County Special Districts– Soda Bay 1996 0.0075
Lake County Special Districts– North Lakeport 1996

1999
0.81
0.87

a Treated water sample

As Table 3-8 shows, simazine has been detected in all three arms of the Lake, always below the
MCL.  It appears that the higher concentrations are detected in the spring, although it is difficult
to confirm this without knowing the months when all the samples were collected.  Most of the
samples collected that were non-detect, were fall or winter samples.  The water utility intake data
were not collected based on time of use for simazine and so they may not reflect peak simazine
levels in Clear Lake.

Ziram is a suspected carcinogen, resulting from dermal contact.  The state Office of
Environmental Health Hazard Assessment (OEHHA) was contacted as part of this project and a
limited Internet search was conducted, however, no information on health effects through water
ingestion was found.  Therefore, it is not known whether the Clear Lake water utilities should be
especially concerned about the potential for ziram in the source water.
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Discussion

Simazine is present in Clear Lake, although at levels well below the primary MCL.  From the
point of view of a water utility, the presence of any pesticide in the source water is undesirable.
The simazine levels seen to date, however, do not affect the ability of the water utilities to
provide water that meets drinking water standards.

Clearly, simazine is entering Clear Lake, most likely from agricultural use.  It is recommended
that the Clear Lake water utilities inform the Regional Board of the presence of simazine in Clear
Lake and request that it considers this when developing new WDR waivers that apply to Lake
County agriculture.  The Regional Board may consider including particular orchard and vineyard
floor best management practices as part of waiver conditions.

It is unknown whether there are measurable levels of ziram in Clear Lake, but the potential
exists.  Also, it is not known whether, if present, the ziram levels are of concern to a drinking
water utility.  It is recommended that the water utilities take the following steps:

1. Request the DHS Mendocino District make an official request to OEHHA to evaluate
whether ziram in drinking water is a public health concern.  If it is a concern, an action level
may be set and monitoring required.  If there is no concern, it would be appropriate to take no
further action.

2. If ziram is of concern, the water utilities should inform the Regional Board and request that
the Regional Board include ziram monitoring for Lake County agricultural dischargers.

3. If ziram monitoring data is collected, the water utilities may wish, depending upon the data
results, to recommend that the Regional Board considers the effect of ziram use when
updating the WDR waivers that apply to Lake County agriculture.

If a water utility decides to monitor for ziram, it is estimated to cost $100.00 per sample
(information provided by North Coast Laboratories).  The test method is USEPA 630, with a
detection limit of 5 ug/L.  This is not a recommendation at this time, since it is not known
whether ziram is a human health concern in drinking water, but is provided for those utilities that
may wish to test their intake water.

Vineyard conversions are an important on-going issue for the water utilities as a source of eroded
sediment and rain season turbidity spikes at their intakes.  It is expected that vineyards, once
established, will be relatively benign with respect to eroded sediment.  However, if large
quantities of land continue to be converted annually to vineyards, this could be a source of
eroded sediment for many years.  Therefore, it is recommended that the Clear Lake water
utilities endorse the draft Clear Lake Management Plan strategy for vineyard development.
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HYDRILLA ERADICATION PROGRAM

Hydrilla verticillata (hydrilla) is a rapidly spreading, non-native aquatic plant, first found in
Clear Lake in 1994.  Hydrilla can grow more than an inch a day and forms mats so dense that
fish and most aquatic birds cannot use the infested area for forage or habitat.  The hydrilla mats
also obstruct other uses of the Lake such as boating, fishing, and swimming.

There have been 17 hydrilla eradication programs in California.  Currently, 13 of these programs
have succeeded in achieving eradication.  In Lake County, the use of aquatic herbicides from
1994 to the present has significantly reduced the peak hydrilla population.  As of January 2001,
there were an estimated 1,150 acres of the Lake still infested and under active management.  The
number of plants found has dropped dramatically between 1994 and 2001.

The aquatic herbicides used in Clear Lake are Komeen (active ingredient is copper) and SONAR
(active ingredient is a synthetic organic chemical called fluridone).  Although the use of Komeen
is discussed in this Section, the principal focus is to evaluate the use of SONAR on the Lake’s
drinking water quality.

All the Clear Lake water utilities have had hydrilla infestations near their intakes at some time
since 1994 with the exception of the Cache Creek Mobile Home Park, which is not actually
located on Clear Lake.

The Hydrilla Eradication Program, which was fairly new at that time, was not discussed in the
1996 Survey.

Background

Following its initial detection in the Upper Arm in 1994, hydrilla has spread to other areas of the
Lake.  Throughout the infestation, hydrilla has been a shoreline problem: no hydrilla has been
detected in deep-water areas.  Table 3-9 shows the general chronology of the spread of hydrilla
in Clear Lake.  The location of infested areas has changed over the years.  Almost complete
suppression has now been achieved in the Upper Arm and also to some degree in the Oaks and
Lower Arms.  The continued infestation in the Lower Arm is of special concern since one of the
objectives of the Clear Lake Hydrilla Eradication Program is to prevent migration downstream to
Cache Creek.  The latest available published information on the location of infestation areas is
for the calendar year 2000 and these areas are shown on Figure 3-6.
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Table 3-9.  Chronology of Hydrilla Infestation in Clear Lake
Date Area of Infestation
1994 Infestations throughout the Upper Arm and offshore of the Buckingham Peninsula in the Lower

Arm.
1995 Same general areas infested as 1994, with a few additional areas.

1996 Same general areas infested as 1995, with an additional area in the Oaks Arm near Clearlake
Oaks.

1997 Same general areas infested as 1996, with additional areas in the Oaks Arm near Glenhaven and
in the Lower Arm on both the east and west shores.

1998 Same general areas infested as 1997, with additional areas at Soda Bay in the Upper Arm and in
the Oaks and Lower Arms.

1999 Infestations reduced in the Upper Arm, with an additional infestation in the Lower Arm near the
Cache Creek outlet.

2000 Infestations greatly reduced in the Upper Arm, with an additional infestation on the east shore of
the Lower Arm.

Source: Derived from information in the California Department of Food and Agriculture Hydrilla Program:
Annual Progress Report for 1999 and 2000.

Hydrilla was initially treated with Komeen, which is eight percent elemental copper and 92
percent inert ingredients.  Copper is a contact herbicide, destroying the stems and leaves of the
plant above the lakebed bottom.  Tubers buried in the lakebed are not affected.  Because hydrilla
grows so rapidly, repeated treatments of Komeen were needed to “mow” the hydrilla frequently
in order to keep the food-making foliage at a minimum and thus starve the buried tubers,
ultimately killing the entire plant.

The Komeen, which is soluble in water, was approved for use in drinking water supplies at a
maximum application rate of 1,000 parts per billion (ppb) copper, which is below the State
Action Level (AL) for copper of 1,300 ppb.  Komeen is still used where a rapid mowing effect is
needed, but its present use is occasional since SONAR is so much more effective at eradicating
hydrilla.

SONAR began to be used in 1996.  There are two formulations of SONAR, a liquid formulation
and a granular formulation.  Liquid SONAR is used infrequently in Clear Lake: most
applications are of the granular form, which is 5 percent fluridone and 95 percent inert
ingredients.  The granules settle to the lakebed bottom and slowly release fluridone into the
water.

Fluridone is a systemic herbicide; it is absorbed into the plant where it inhibits the formation of
the pigment carotene.  In the absence of carotene, the plant (which turns white) is unprotected
from ultraviolet radiation, and the plant’s chlorophyll is rapidly degraded.  Without chlorophyll’s
food-making ability, the plant starves to death.  The entire plant dies, including the tubers buried
below the lakebed bottom.



Figure 3-6. Hydrilla Infestation and Sonar Application Areas, 2000

Sonar Application Area, No hydrilla found

Hydrilla Infestation Area and Sonar Application Area

Source: Derived from CDFA
Hydrilla Program:
Annual Progress Report for
1999 and 2000.

N



Clear Lake Watershed Sanitary Survey 2002 Update
Chapter 3.  Watershed Assessment

Final Report 3-25 7/16/02

SONAR’ s maximum allowed cumulative application rate by label specification is 150 ppb per
season.  SONAR is not permitted to be applied within a ¼ mile of a drinking water intake unless
the treatment level is 20 ppb or less.  Fluridone is an SOC, removed from water by GAC
filtration.

The position of the draft Clear Lake Management Plan is to support hydrilla eradication efforts
in Clear Lake.

Regulation and Management

The California Department of Food and Agriculture (CDFA) is responsible for administering and
conducting all hydrilla surveys and eradication programs statewide.  In Lake County, the
Agricultural Commissioner is the local County project director for the Clear Lake Hydrilla
Eradication program, in partnership with the CDFA.

Eradication of hydrilla involves conducting surveys, followed by treatment.  Surveys are
conducted to (1) identify and evaluate infested areas and (2) check on the status of non-infested
areas.  At Clear Lake, the surveys are done through visual inspection, use of a grappling hook to
retrieve plant material, and with limited diving surveys.

Buoys are used to mark an alongshore line landward of which the surveys and treatment are
conducted.  The buoy line gives a relatively stable baseline from year to year.  Individual buoys
are also used to mark where hydrilla was first found in an area.  There is no relationship between
the location of the buoys to a water utility intake: the buoys may or may not be near an intake.

Once the infested areas are identified at the beginning of the spring growing season, a schedule is
developed for regular treatment of the individual infested areas.  Figure 3-6 shows the location of
SONAR treated areas in calendar year 2000.  Treatment can vary from twice a week to once
every other week, at different application rates in different areas. The treatment period is April
through November.  The goal of the treatment is to keep the SONAR concentration in the
infested areas constant over a four to seven week period, at about 20 ppb in the bottom six feet of
the water column.  According to Nathan Dechoretz of the CDFA, the cumulative maximum
application used by CDFA and the County on Clear Lake is 140 ppb per season.

The USDA Exotic and Invasive Plant Research Laboratory has evaluated the amount of
fluridone in Clear Lake bottom sediment pore water versus the amount in water just above the
lakebed bottom in areas of SONAR application.  The results indicate that most of the fluridone is
restricted to just a few inches above and below the lake bottom at the site of application.
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Table 3-10 shows the pounds of fluridone applied to Clear Lake since 1997.  Fluridone use was
not reported during 1996, the first year of application.

Table 3-10.  Pounds of Fluridone Active Ingredient Applied to Clear Lake
Year Fluridone, pounds
1997 1,400
1998 1,936
1999 2,191
2000 2,689
2001 2,839

Source: California Department of Pesticide Regulation Pesticide Use Database and Bob Hersterberg,
CDFA, Lake County.

Treatments will continue in infested areas until the surveys show hydrilla is absent for at least
one full growing season.  Treatments generally cease then, but the surveys will continue.  The
Agricultural Commissioner estimates that it will take from 10 to 15 years of SONAR use to
eradicate the hydrilla in Clear Lake completely.  However, the amount of SONAR used should
begin to decline significantly as eradication is achieved in different parts of the Lake.

The Agricultural Commissioner notifies all Clear Lake water utilities at the beginning of the
treatment season.  At a minimum, water utilities receive a notice of intent that states that SONAR
will be applied near the intake for a specified period of time.  Some water utilities receive a
detailed calendar of proposed treatments.  The water utilities which receive this notification have
intakes near areas where SONAR was first applied in 1996.  The Agricultural Commissioner
continues to annually provide these few utilities with detailed calendars.

Notices of intent are also sent to shoreline property owners warning of the possible consequence
of irrigating with lake water during the SONAR treatment season, since the SONAR acts as a
systemic herbicide.  The Agricultural Commissioner has received no complaints of shoreline
vegetation turning white, either from shoreline residents or from water utility customers, which
indicates that fluridone, if present in the water supply, must be present at very low levels, too low
to interfere with the plants’ formation of carotene.

Water Quality

There are two sources of water quality data that can be evaluated in assessing the impact of the
Hydrilla Eradication Program’s SONAR treatments on Clear Lake’s drinking water quality:

 CDFA monitoring information; and

 Raw water intake data collected by California Cities Water Company.

It should be noted that there is no drinking water standard for fluoridone to compare the water
quality data results to.  Instead, a level of 150 ppb will be used.  This is the level that the US
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Environmental Protection Agency (USEPA) has determined is acceptable in potable water and it
includes a 1,000-fold human health safety factor.

The CDFA monitoring of Clear Lake in areas where SONAR is applied has typically found
maximum fluridone levels to be below 10 ppb.  The most recent available data from calendar
year 2000 found that fluridone concentrations in application areas ranged from <1 to 9.3 ppb
with over 85 percent of the samples below 5 ppb.  These levels are well below the level of 150
ug/L, which the USEPA has determined is acceptable.

The California Cities Water Company collected two samples for fluoridone analysis in calendar
year 2001.  The results are shown in Table 3-11.

Table 3-11.  California Cities Water Company Fluridone Data
Date Raw Water, ug/L Treated Water, ug/L

6/25/01 < 0.5 < 0.5
8/21/01 < 1.0 < 0.5
Source: California Cities Water Company

As Table 3-11 shows, there was no fluridone detected in either the raw or treated water samples
from California Cities Water Company.

Discussion

The Hydrilla Eradication Program will apply SONAR regularly to keep a sufficient level of
fluridone at the lake bottom during the hydrilla growing season over the next 10 to 15 years to
kill the hydrilla.  The presence of the pesticide is necessary to the eradication effort.  From the
point of view of a water utility, the presence of any pesticides in the source water is undesirable.
However, based on use and persistence information, it is concluded that the SONAR treatments
do not significantly affect the ability of the Clear Lake water utilities to provide water that meets
current standards.  It is important to note that the cumulative seasonal maximum application rate
of 140 ppb is below the level of 150 ppb that USEPA considers protective of human health.
Also, although fluridone has been detected in Clear Lake, it has never been detected (except at
the lakebed/water interface) above 10 ppb in areas where SONAR has been applied at the
cumulative rate of 140 ppb.  These areas do not include the vicinity of a drinking water utility
intakes since fluridone is not allowed to be applied within a ¼ mile of any drinking water intake
except at the greatly reduced cumulative application rate of 20 ppb.  Fluridone is likely to be
non-detectable at an intake, as appears to be the case for the California Cities Water Company.

If a water utility wants to confirm this conclusion, raw water can be tested for fluridone, for a
cost of about $85.00 per sample.  SePRO Corporation, the manufacturers of SONAR, will supply
the test kit.  The test is an enzyme linked immunoabsorbent assay, with a detection limit of 0.5 to
1.0 ppb.  This is not a recommendation, but is provided for those utilities that may wish to test
their raw water.
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It is recommended that the water utilities request that the Agricultural Commissioner provide all
the water utilities with the same level of information on each year’s schedule for SONAR
treatment.  Water utilities that wish to monitor could plan sample events to coordinate with the
Commissioner’s application schedule.

It is also recommended that the water utilities provide global positioning satellite (GPS)
coordinates for their intakes to the Agricultural Commissioner so that the intakes can be located
on the Commissioner’s maps with increased accuracy.



Clear Lake Watershed Sanitary Survey 2002 Update
Chapter 3.  Watershed Assessment

Final Report 3-29 7/16/02

AQUATIC PLANT MANAGEMENT

Over the past 10 years there has been an overall increase in the growth of aquatic plants in Clear
Lake, with an especially rapid increase in the numbers of submerged plants in the late 1990s.
Research indicates that there is an inverse relationship between algae growth and vascular plant
growth.  As watershed controls result in Lake conditions that favor reduced algae growth, there
may be a corresponding increase in the growth of aquatic plants (see earlier Section on
Watershed Erosion).

When aquatic plants interfere with boating and swimming uses adjacent to shoreline properties,
many shoreline residents and businesses attempt to clear the plants using either mechanical or
chemical means.  The concern from the perspective of the Clear Lake drinking water utilities is
that shoreline residents and businesses may indiscriminately use chemical means (i.e. herbicides)
near a drinking water intake.  According to the former Agricultural Commissioner, commonly
used chemicals by individual property owners for aquatic plant control include several synthetic
organic chemicals, namely diquat dibromide, endothall, glyphosate, and 2,4-D, as well as copper
formulations.  The use of copper is mentioned in this Section, however, the principal focus is to
evaluate the use of the SOCs on the Lake’s drinking water quality.

Aquatic plant management by private parties along the shoreline occurs in all arms of the Lake,
and therefore has the potential to affect all the Clear Lake water utilities.

The 1996 Survey did not address the use of herbicides for aquatic plant control in Clear Lake.

Background

Aquatic plants include several categories of plants: floating plants such as water hyacinth,
submerged plants such as pondweed, and immersed plants such as tules and cattails.   Most plant
growth occurs from June through September, which is coincident with the main recreation
season.  Possible harvesting methods include mechanical methods such as hand harvesting,
machine harvesting, construction of physical barriers, and dredging as well as chemical methods,
namely the use of herbicides.

Herbicides used in Clear Lake for aquatic plant control include:

 Komeen, a liquid concentrate which is 8 percent copper.

 Cutrine, a granular formulation which is 3.7 percent copper.

 Reward, a liquid concentrate which is 37.3 percent diquat dibromide.
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 Rodeo, a liquid concentrate which is 53.8 percent glyphosate.

 Aquatholl, a granular formulation which is 63 percent endothall.

 Hydratholl, a granular formulation which is 11.2 percent endothall.

 Over the counter miscellaneous formulations of 2,4-D.

Copper is not discussed further in this Section.  For more information on copper, specifically
Komeen, see the Section on the Hydrilla Eradication Program.

General characteristics of the four SOC pesticides, diquat dibromide, endothall, glyphosate, and
2,4-D, are shown in Table 3-12.

Table 3-12.  Characteristics of Pesticides Commonly Used for Aquatic
Plant Management

Pesticide Type of Pesticide Half Life in Water
Diquat dibromide GUP – contact herbicide 48 hours
Endothall GUP - contact herbicide 4 to 7 days
Glyphosate GUP – systemic herbicide 12 days to 10 weeks
2,4-D GUP – systemic herbicide 1 to several weeks
Source: EXTOXNET, a pesticide information project sponsored by Cornell University,
Oregon State University, the University of Idaho, the University of California, Davis, and
Michigan State University.
GUP = general use pesticide; application by licensed pesticide applicator or by general
public.

As Table 3-12 shows, glyphosate and 2,4-D have the potential to persist in water for weeks.

Table 3-13 shows the pounds of diquat dibromide, endothall, glyphosate, and 2,4-D reported as
used for pest control and on aquatic areas in Lake County.  Data are shown from 1996 through
1999, which is the latest year for which there are available published data.  It should be noted
that the Pesticide Use Database contains data on pesticides that require reporting only.  The
amount of non-restricted or exempt general-use pesticides by individuals, which may be
significant, is not included in the database.  Over the counter formulations, such as for 2,4-D for
example, are not reported or included.  Because of this, the numbers in Table 3-13 are likely not
complete and it cannot be ascertained whether they are even relatively correct for the amounts of
these herbicides actually applied to Clear Lake.  In addition, it is possible to purchase herbicides
over the Internet that are not approved for use in California.  Therefore, it is possible that
unknown, non-approved herbicides are used by some shoreline residents and businesses.
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Table 3-13.  Pounds of Herbicides Used in Lake County for Pest
Control and on Aquatic Areas

Pesticide 1996 1997 1998 1999
Diquat dibromide 4 108 47 -
Endothall 76 514 247 -
Glyphosate 295 84 330 213
2,4-D 128 - 0.07 0.03
Source: California Department of Pesticide Use Regulation Pesticide Use
Database.

The draft Clear Lake Management Plan states that there is a need to (1) provide information
about environmentally benign methods of weed control to Clear Lake residents and businesses
and (2) support establishment of a permit program that would require use of SOCs by licensed
applicators only.

Regulation and Management

Under state regulations, an application of herbicides to manage aquatic plants is a regulated use
and is an agricultural application even if it occurs in a non-agricultural setting.  Current
regulation and management of aquatic plant control by shoreline residents and businesses
involves several agencies.  A shoreline resident or business desiring to use either mechanical or
chemical aquatic plant control methods must file a notice of intent with the California
Department of Fish and Game (CDFG).  To date, the CDFG will approve, with no further action,
both mechanical and chemical control efforts (if done by a licensed pesticide applicator) that
involve 15’ boat lanes and a maximum of 1,500 square feet of cleared area.  Larger control
efforts require a permit and associated fee.  A shoreline resident or business desiring to use
mechanical means must further obtain approval from the County Department of Agriculture.
The County reviews the mechanical method used to ensure that it does not contribute to the
spread of hydrilla.  Permits may be required from other agencies, depending on the control
method (e.g. the US Army Corps of Engineers must approve any dredging efforts).  Because of
the somewhat complicated multi-agency process, some shoreline residents and businesses may
conduct control activities outside of the legal permitting process.  Others may not be aware that
aquatic plant management is a regulated use requiring a permit.

To address this, the County Board of Supervisors in calendar year 2000 encouraged the
formation of the Managing Aquatic Plants (MAP) Task Force, headed by the Lake County
Agricultural Commissioner.  To date, the MAP Task Force has developed a consensus-based
plan; the heart of the plan is the adoption by ordinance of a streamlined, single-point permitting
process for aquatic plant management.  The plan also includes other components, including an
educational program component and the development of geographic information system (GIS)
maps to provide data for management decision making.  Several of the proposed map layers
would be of particular interest to the Clear Lake water utilities.
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 A water use overlay showing intensity and diversity of uses around the Lake; access points,
Lake traffic patterns, jet ski areas, fishing areas, etc.  This layer would also indicate the
location of drinking water intakes.

 A hydrilla overlay showing where hydrilla has been found and when.

 An aquatic plant management overlay showing areas of control.

The County Board of Supervisors recently delegated implementation of the MAP Task Force
plan to the County Department of Public Works.

Existing public education materials consist of a brochure available at the County Department of
Agriculture.  This brochure lists “Do’s and Don’ts” of aquatic weed management and includes
the need to consider the proximity of drinking water intakes.  The brochure also provides
cautions on only using products approved for use in water and using them according to labeled
directions.

Water Quality

Several of the water utilities have collected intake data on the commonly used herbicides (see
Table 3-14).

Table 3-14.  Water Utility Data for Commonly Used Herbicides in Clear Lake
Constituent MCL, ug/L Utilities that have Monitored a Results

Diquat 20 13 utilities Non-detect
Endothall 100 11 utilities Non-detect

Glyphosate 700 None --

2,4-D 70 9 utilities Non-detect
a When provided, detection limits were below the MCL.

Some of these data were collected during the growing season, others were collected outside the
growing season, and for some data, the season cannot be determined based on the information
provided by the utility.  The data are provided in Appendix F.  As can be seen in Table 3-14,
there have been no detections of these SOCs at any intake, to date.

Discussion

It is concluded, based on information currently available, that the application of herbicides by
shoreline residents and businesses does not measurably affect the water quality of Clear Lake or
the ability of the Clear Lake water utilities to provide water that meets drinking water standards.
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Factors that mitigate against measurable concentrations of these herbicides at a drinking water
intake are:

 The apparently low overall pounds applied in the watershed (at least for reported use) relative
to the dilution capacity of the Lake.

 The moderate to rapid rates of degradation of the SOCs.

Nevertheless, it must be recognized that the true amount of use of herbicides by private parties is
not known and also that unidentified herbicides may be used.  As a common-sense sanitary
engineering principal, the water utilities should prefer that all pesticide application to the Lake be
conducted in a proper manner and include approved pesticides only.  Therefore, it is
recommended that the Clear Lake water utilities endorse implementation by the County of the
MAP Task Force plan.  Implementation of the MAP Task Force plan would involve a more
systematic control program, and would result in more accurate information on the nature and
extent of herbicide use then is currently available.

The water utilities conduct public outreach to their customers on an annual basis through the
Consumer Confidence Report (CCR).  Shoreline residents near the utility’s intake are likely to be
utility customers.  Therefore inclusion of information about this issue in the CCR may reach
shoreline users of pesticides closest to the intake.  The State of California requires a considerable
level of detail on what must be included in the CCR so that there is little room for additional
information without expanding the size and cost of the CCR.  Those water utilities with the
financial ability to do so, however, may consider inclusion of the following paragraph in their
CCR:

“The use of pesticides directly on the Lake, especially in the vicinity of our intake, may
affect our source water quality and treatment requirements, therefore we request that it be
done only by licensed pesticide applicators.  Please be advised that public education
information and information on permits for pesticide application are available through the
Lake County Agricultural Commissioner.  You may obtain this information by calling
(707) 263-0217.”
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LAKE RECREATION

Clear Lake is renowned for its many recreational opportunities.  Boating (including fishing,
personal watercraft, and water-skiing) is the principal recreational activity on the Lake.  There
are also beaches and swimming areas.  City, County, and State parks on the Clear Lake shoreline
are shown on Figure 3-7.  There are also private resorts and recreation areas.

In this Section, lake recreation is evaluated as a source of MTBE and as a source of pathogenic
microorganisms.

 MTBE is a volatile organic chemical (VOC) used as a fuel oxygenate.  MTBE has been
used in gasoline for a number of years to reduce carbon monoxide and ozone levels
caused by auto emissions.  Fuel containing MTBE is primarily introduced into lakes by
boats with inefficient engines.  Because MTBE has been shown to have contaminated
many lakes and groundwater aquifers in California, the State plans to phase out MTBE
use by the end of 2002.

 Recreationalists can contribute microorganisms by shedding fecal material into the water.
These microorganisms can include bacteria, viruses, and/or protozoa, some of which may
be pathogenic (i.e. can cause disease in humans).  Bacteria monitoring, conducted at
recreation areas by the Lake County Health Services Department, provides some
information as to the level of potential fecal contamination.

Recreation has the potential to affect all the water utilities on Clear Lake.

Background

There has been a general increase in and promotion of lake recreation in the last five years and a
significant increase in bass fishing tournaments.

Boating.  Fishing season is open 365 days a year on Clear Lake and the Lake is famous for its
many fishing tournaments.  The largest tournament activity involves bass fishing; there are
numerous bass tournaments throughout the year with as many as 300 boats participating in any
one tournament.  Civic organizations such as the local Chambers of Commerce aggressively
court fishing tournaments because of the significant revenue generated.  The principal bass
tournament locations are at Clearlake, Lakeport, and Konocti.  There are also fishing derbies at a
variety of locations for other fish such as for catfish, carp, crappie, and blue gill.  In addition to
the fishing events, there are other boating related events including the Nor-Cal Boat and Ski
races, personal watercraft poker runs, and a seaplane fly-in.
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Combustion-inefficient 2-stroke engines on boats and personal watercraft are of concern as a
source of gasoline contamination since it is generally estimated that 2-stroke engines dump 25 to
35 percent of their fuel-oil mixture into the water.  This fuel and oil mix can contain MTBE as
well as other fuel additives such as benzene, toluene, ethylbenzene, and xylene (BTEX).  Many
older personal watercraft have 2-stroke engines and 27 waterbodies in California now support
some level of restriction on personal watercraft, many of which have 2-stroke engines.  Personal
watercraft make up 19 percent of all vessels licensed in California.

The Tahoe Regional Planning Agency began a phased ban on 2-stroke engines in Lake Tahoe in
1999.  All personal watercraft were banned in 1999 with bans to follow later on 2-stroke
auxiliary sailboat engines, 2-stroke electronic fuel-injection engines, and 2-stroke engines with
less than 10 horsepower.  The effects of the ban have been monitored by the UC Davis Tahoe
Research Group in conjunction with the University of Nevada, Reno.  These researchers found
that 2-stroke engines, although they comprised only 11 to 12 percent of watercraft on Lake
Tahoe, were responsible for 90 percent of the MTBE in Lake Tahoe.  Following the 1999 ban,
there has been a 10-fold decrease in both MTBE and BTEX levels in Lake Tahoe.

The Clear Lake Management Plan notes the need to explore measures to encourage use of more
efficient motorboats and personal watercraft on Clear Lake.

Body Contact Recreation and Restroom Facilities.  Body contact recreation is not as prevalent
as boating on Clear Lake, however there are many public and private swimming beaches and
many private residential swimming docks.

The 1996 Survey noted the potential for microorganism contamination of the Lake in areas
where there are no sanitary facilities.  The description of current restroom facilities is as follows:

 Most lakeshore communities have public access to restrooms for lakeshore users, both
swimmers and boaters.  All the parks shown on Figure 3-7 have public restrooms.

 Private resorts and recreation areas generally have restroom facilities available for their
customers.

 Patio boats with onboard restrooms are generally pumped out either at the rental store or at
the owner’s home, if privately owned.  There is a public pumpout at Clearlake State Park.

In addition to these existing facilities, the City of Clearlake plans to install two floating toilets
before the summer of 2002.  These floating restrooms are funded by monies from the State
Department of Boating and Waterways.  The restrooms will be secured to the lake floor through
guy wires anchored in cement blocks on the lake bottom.  When they need servicing they will be
towed to Redbud Park to be pumped out.  While the floating toilets will be a benefit to the water
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utilities in that they provide additional restroom facilities, they are also a potential hazard in the
event that they tip over and spill near one of the water utility intakes.

Regulation and Management

The Regional Board is responsible for regulating activities that pollute California water bodies.
The Regional Board, however, does not operate any regulatory program aimed at recreational
activities although it would respond to gross individual acts or systematic acts of pollution.
Management of recreational activities is generally a local activity.

Local management activities in Clear Lake are as follows:

 Shoreline parks along Clear Lake are managed by the City, County, or State agency that
owns and operates the park.

 The County Sheriff patrols Clear Lake and warns or cites boat operators for various offences,
although the Sheriff’s deputies are generally focused on safety issues.

 The County Department of Health Services has a brochure available at its office that
discusses Recreational Water Illnesses.  This brochure includes instruction to (1) not swim
when affected by diarrhea, (2) wash hands after using the toilet or changing diapers, (3) take
children on regular bathroom breaks, and (4) change diapers in a bathroom, not shoreside.

Water Quality

There are two sources of information for water quality data that can be evaluated to assist in
assessing the impact of recreation on Clear Lake’s drinking water quality:

 The water utilities raw water MTBE data.

 The County Department of Health Services Clear Lake coliform data.

MTBE.  The state Department of Health Services has set a primary MCL for MTBE at 13 ug/L
and a secondary MCL, for taste and odor concerns at 5 ug/L.  MTBE has been monitored at 11 of
the 17 water utilities and has been detected at three intakes.  These data are shown below in
Table 3-15.  The three utilities that detected MTBE used a detection limit lower than the State
detection limit for reporting (DLR) which is at 3 ug/L.
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Table 3-15.  MTBE Data
Water Utility Number of Detects by Year MTBE (ug/L)

Konocti County Water District 1997: 1
1998: 2

1999: 1

2.8
3.2
1.1
3.3

Lake County – North Lakeport 2000:1 0.54
Mt. Konocti Mutual Water
Company

1998: 1
1999: 1
2000: 1

2.5
1.3
5

Source: California Department of Health Services MTBE data base and water utilities
data

Inspection of the data in Table 3-15 shows MTBE levels at or below the secondary MCL
threshold.  These samples confirm the presence of MTBE in Clear Lake, which indicates
gasoline contamination of the Lake by inefficient boat engines.  It may be that if the other
utilities had used a lower detection limit they would also have seen MTBE in their raw water.  It
should be noted that many Clear Lake water utilities use treatment processes that remove MTBE
including GAC, and advanced oxidation.

BTEX has been monitored by 12 of the water utilities.  All the BTEX results were non-detects.

Coliform Bacteria.  The County Department of Health Services conducts coliform monitoring
at recreational areas around Clear Lake.  These data are presented in Table 3-16.  Monitoring is
conducted primarily on weekends, especially the holiday weekends).  Samples are collected from
about 2 feet below the lake surface.  Monitoring locations are shown on Figure 3-8.

Table 3-16.  Fecal Coliform Bacteria Data from Clear Lake

Fecal Coliform Results, MPN/100mL
Sample Location 1997 1998 a 1999 a 2000 2001 Median
Upper Arm
Konotayee 20

<2
<2

10
<1

<1
<1

<1
<1
<1

<1 <1

Lucerne <2
<2
<2

<1
<1

<1
<1

<1
<1
<1

<1 <1

Nice <2
<2
<2

<1
10

<1
<1

<1
<1
<1

<1 <1

Lafferty Lane <2
<2
<2

<1
<1

<1
<1

<1
<1
<1

20 <1

Rocky Point <2
<2
<2

<1
<1

<1
<1

<1
<1
<1

<1 <1
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Table 3-16.  Fecal Coliform Bacteria Data from Clear Lake

Fecal Coliform Results, MPN/100mL
Sample Location 1997 1998 a 1999 a 2000 2001 Median
Library Park <2

10
<2

<1
<1

<1
<1

<1
<1
<1

20 <1

Lakeport <2
<2
<2

<1
<1

<1
<1

<1
<1
<1

<1 <1

County Park <2
<2
<2

<1
<1 <1

<1
<1
<1

<1 <1

Clearlake State
Park

<2
<1

<1
<1

<1
<1
<1

<1 <1

Soda Bay <2
40
<2

<1
<1

<1
<1
<1

<1
<1
<1

<1 <1

Oaks Arm
Keys Entrance <2

<2
<2

10
110

10
<1

<1
<1
<1

<1 <2

Clearlake Oaks <2
<2
<2

<1
<1

<1
<1

<1
<1
10

100 <1

Glenhaven <2
<2
<2

<1
<1

<1
<1
<1

10
<1
<1

<1 <1

Lower Arm
Buckingham <2

<2
<2

<1
<1

<1
<1
<1

<1
<1
<1

100 <1

Riviera West <2
<2
<2

<1
<1

<1
<1
<1

<1
<1
<1

<1 <1

Clearlake
Riviera

<2
<2
<2

<1
<1

<1
<1
<1

<1
<1
<1

<1 <1

Jago Bay <2
<2
<2

<1
<1

<1
<1
<1

<1
<1
<1

<1 <1

Cache Creek <1
<1

<1
<1

<1
<1
<1

<1 <1

Redbud Park <1
<1

<1
<1

<1
<1
<1

90 <1
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Table 3-16.  Fecal Coliform Bacteria Data from Clear Lake

Fecal Coliform Results, MPN/100mL
Sample Location 1997 1998 a 1999 a 2000 2001 Median
Austin Park <1

<1
20
<1

<1
<1
<1

<1 <1

Cal Cities <1
<1

<1
<1

<1
<1
<1

<1 <1

Source: Lake County Department of Health Services
Data are listed in order of sampling data:

1997: 5/20/97, 6/26/97, 8/21/97 2000: 5/23/00, 6/30/00, 8/24/00
1998: 5/15/98, 8/23/98 2001: 6/27/01
1999: 5/22/99, 6/19/99, 8/19/99

Before evaluating the County fecal coliform data, the significance of fecal coliform as an
indicator constituent needs to be discussed.  Fecal coliform bacteria are a class of microorganism
used as indicators of fecal contamination.  Fecal coliform bacteria, with the exception of a few
substrains, are not pathogenic themselves.  They are often used as an indicator because there are
few other microbiological constituents which are so readily analyzed.  As an indicator organism,
they are highly imperfect.  They are able to multiply both inside and outside a host animal.
Therefore, if Lake conditions are favorable (i.e. warm temperatures) coliform bacteria, once
introduced to the Lake, may reproduce, multiplying their numbers regardless of the initial
population of bacteria.

High fecal coliform levels in the Lake, or at an intake, would not necessarily indicate the
presence of pathogenic microorganisms or mean that the source of the fecal coliform bacteria
was recreationalists.  Low fecal coliform levels, on the other hand, reassure that the water is not
severely degraded by microorganisms from any possible source, including recreation.

The data in Table 3-16 show that:

 There are a total number of 221 data points with 18 positive results.  This is an eight percent
detection ratio for fecal coliform.

Since most samples were non-detect, the median level at all the monitoring sites is essentially
zero, below the detection level of 1 MPN/100mL.  This is very low for a surface water body.



Figure 3-8. Recreation Area Monitoring Sites
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 There are no correlations between the coliform data and any particular recreational area.  The
coliform detections at the Keys Entrance monitoring station in 1998 and 1999 may be related
to the force main leak in the Keys that was discovered in 1999 (see Table 3-19 in the
Municipal Wastewater Section).  Overall, although there are occasional detections of fecal
coliform, the data suggest that current recreational activities are not significantly affecting
the microbiological quality of Clear Lake.

Discussion

There has been a general increase and promotion of lake recreation in the last five years,
especially for boating and bass fishing tournaments.  It is clear that MTBE can be present at
levels near the secondary MCL in parts of Clear Lake.  The presence of MTBE indicates that
Clear Lake is contaminated to some degree with gasoline fuel.

Additional data should be collected on MTBE at a low detection level in order to better assess
the level of gasoline contamination of Clear Lake.  The Title 22 regulation  requires surface
water systems to collect four quarters of MTBE data followed by annual sampling, if vulnerable.
Therefore, it is recommended that when the utilities collect this data they request the laboratory
to report the results with a detection level of 1 ug/L.  This MTBE data should be collected and
evaluated before considering whether it is worthwhile to support restrictions on 2-stroke engines,
as has been done on many reservoirs used as drinking water sources.

The County coliform data are very low and show no correlation between coliform levels and
recreation areas around Clear Lake.

It is recommended that the water utilities request that the civic organizations that promote
boating, develop and distribute a brochure on appropriate fueling areas and practices.  Such a
brochure could also include the location of available restroom facilities and proper sanitation
practices for recreationalists.  Sample materials for such a brochure are included in Appendix D.

It is further recommended that the water utilities formally request that the City of Clearlake
install the floating toilets outside (or as far away as possible) of Zone B of the three Clearlake
water utilities (California Cities Water Company, Highlands Water Company, and Konocti
County Water District).  The request should include copies of the Zone B maps for these utilities,
which are in Appendix F.  The three Clearlake water utilities should request that the City of
Clearlake notify them directly and immediately in the event of a spill from one of the floating
toilets.

Since recreationalists near a utility’s intake are likely to include utility customers, the inclusion
of information about this issue in the CCR may reach some of the recreationalists closest to the
intake.  The State of California requires a considerable level of detail on what must be included
in the CCR so that there is little room for additional information without expanding the size and
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cost of the CCR.  Those water utilities with the financial ability to do so, however, may consider
inclusion of the following paragraph in their CCR:

“The potential for contamination of the Lake by recreational use exists.  Please be
careful not to spill fuel when refueling your boat near the Lake and keep your
boat motor tuned to maintain efficiency.  Also, please use and encourage your
children to use public restroom facilities when needed.”
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SEPTIC SYSTEM AREAS

There are several nearshore residential areas that are served by on-site sewage disposal systems
(septic systems).  These areas are principally along the shores of the Lower Arm, although there
are also septic system areas in the Upper and Oaks Arms (Figure 3-9).

Nearshore septic systems have the potential to contaminate the Lake with septage wastewater
through:

 Percolation of septage wastewater through the soil into groundwater that recharges the Lake.
This can occur where septic systems are installed in proximity to the Lake in unsuitable soils
and/or on steep slopes.

 The surfacing of septage wastewater conveyed to the Lake in surface runoff during wet
weather.  This can occur when septic systems fail through poor design and/or maintenance.

Septage wastewater is partially treated sewage and graywater.  It contains microorganisms, some
of which may be pathogenic, (i.e. can cause disease in humans).  This Section evaluates the
nearshore septic areas as a possible source of microorganisms.

Clear Lake water utilities with intakes offshore of residential areas served by septic systems
include:

 Buckingham Park Water District

 Clearwater Mutual Water Company

 Crescent Bay Improvement Company

 Konocti Harbor Resort & Spa (in vicinity of both septic area and a sewer collection system
area)

 Lake County - Soda Bay



Figure 3-9. Septic System Areas Around the Clear Lake Shoreline
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 Mt. Konocti Mutual Water Company

 Richmond Park Resort

 Riviera West Mutual Water Company

 Westwind Mobile Home Park

The 1996 Survey noted the potential for septic systems to fail and contribute septage wastewater
to the lake.  The 1996 Survey included a recommendation for the County to operate a
maintenance inspection program and to require upgrading of older septic systems upon the sale
of properties.

Background

During the past five years, new septic systems have been installed within areas already serviced
by septic systems.  There are no new septic system areas in the Clear Lake Watershed.  The
estimated total number of permits issued for septic systems in Lake County as of 2001, is
approximately 11,600.

In 1990, a survey was completed of septic systems in two Clear Lake shoreline communities.
Soda Bay and Jago Bay.  The Soda Bay community survey included 25 percent of the 190 septic
system properties in Soda Bay.  The Jago Bay community survey included 36 percent of the 145
septic system properties in Jago Bay.  In both communities, about 10 percent of the systems
surveyed had obvious surface failures.  The remaining systems inspected were found to have no
obvious surface problems.  The survey also noted that Jago Bay is poorly suited for septic
systems due to slope and soil conditions.

No action was taken as a result of the survey at either Soda Bay or Jago Bay, partly for resource
reasons but also because the survey did not identify any specific water quality impacts caused by
the 10 percent of failing septic systems.  No surveys or other assessment of septic areas around
the Lake has been conducted since then.

The Clear Lake Management Plan notes the need for a coordinated approach to upgrading sub-
standard septic systems and for an ongoing maintenance inspection program.  The Plan further
notes that a coordinated approach could include small community treatment systems.

Regulation and Management

Lake County has a septic system ordinance that sets design criteria for new and repaired septic
systems.  Specifically, it requires that a site evaluation report be approved by Lake County prior
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to construction; allows for the use of specific alternative system designs; and requires approval
of an area adequate for complete replacement.  The ordinance was first adopted in 1985, was
modified in 1993, and was modified again in 1999.  The 1999 modifications include:

 Approving new technologies and equipment.

 Requiring an effluent filter on new systems and on repaired systems.

 Requiring new tanks to have two compartments.

The County publishes and distributes materials that describe approved design criteria and County
requirements.

The County Health Services Department enforces the ordinance; it reviews and approves design
and construction plans and runs an on-site inspection program.   Inspections are performed
during construction on both new installations and repairs.  As is the case with most California
counties, there is no maintenance inspection program.  There have been no major changes in the
County inspection program during the last five years.

Proper operation and maintenance, which is the responsibility of the homeowner, has a
significant impact on how well a septic system works and for how long.  In the tank, the septage
wastewater separates; solids settle while grease floats to the top.  The separated wastewater in the
middle is pushed out into the drainfield.  If too much water is flushed into the tank in a short
period of time, the wastewater flows out of the tank before it has had time to separate.  Under
these circumstances, solids and grease can be carried into the drainfield and thus into the
environment.

Proper maintenance consists of (1) conserving water, (2) disposing of nothing harmful, and
(3) annual inspection and regular pumping of the tank.  The County makes public education
materials on septic maintenance available at the office of the Department of Health Services.

Water Quality

There are two sources of water quality data that can be evaluated in assessing the impact of
nearshore septic system areas on Clear Lake’s drinking water quality:

 The County Health Services Department’s Clear Lake coliform data.

 Coliform data presented in the 1996 Survey.
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No water utility with an intake offshore of a septic system area has collected coliform data over
the past five years.

The County Health Services Department conducts coliform monitoring at various points around
Clear Lake.  Six of the monitoring stations are offshore of septic system areas (Figure 3- 10) and
the data collected for these monitoring stations are presented and discussed below (Table 3-17).
Monitoring is conducted during the dry season which is not the period when failures of septic
systems are anticipated.  Samples are collected from about 2 feet below the Lake surface.

Table 3- 17.  Fecal Coliform Bacteria Data from Clear Lake,
Offshore of Septic System Areas

Fecal Coliform Results, Colonies/100mL
Sample Location 1997 1998 1999 2000 2001 Median

Soda Bay <2
40
<2

<1
<1

<1
<1
<1

<1
<1
<1

<1 <1

Buckingham <2
<2
<2

<1
<1

<1
<1
<1

<1
<1
<1

100 <1

Riviera West <2
<2
<2

<1
10

<1
<1
<1

<1
<1
<1

<1 <1

Clearlake Riviera <2
<2
<2

<1
<1

<1
<1
<1

<1
<1
<1

<1 <1

Jago Bay <2
<2
<2

<1
<1

<1
<1
<1

<1
<1
<1

<1 <1

Glenhaven <2
<2
<2

<1
<1

<1
<1
<1

10
<1
<1

<1 <1

Source: Lake County Health Services Department
Data are listed in order of sampling date:

1997: 5/20/97, 6/26/97, 8/21/97
1998: 5/15/98, 8/23/98
1999: 5/22/99, 6/19/99, 8/19/99
2000: 5/20/00, 6/30/00, 8/24/00
2001: 6/27/01

Fecal coliform bacteria are a class of microorganism used as indicators of the presence of other
microorganisms (possibly including pathogenic microorganisms) found in fecal material. Fecal
coliform bacteria, with the exception of a few substrains, are not pathogenic themselves.  They
are often used as an indicator because there are few other microbiological constituents which are
so readily analyzed.  As an indicator organism, they are highly imperfect.  Coliform bacteria are
able to multiply both inside and outside a host animal.  Therefore, if Lake conditions are
favorable (i.e. warm temperatures) coliform bacteria, once introduced to the Lake may
reproduce, multiplying their numbers regardless of the initial population of bacteria.



Figure 3-10. Monitoring Sites Offshore of Septic System Areas
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High fecal coliform levels in the Lake, or at an intake, would not necessarily indicate the
presence of pathogenic microorganisms or mean that the source of the fecal coliform bacteria
was septage wastewater.  But, if the intake or Lake sampling point was offshore of a septic
system area, then septage wastewater must be considered a possible source.  Low fecal coliform
levels, on the other hand, reassure that the water is not severely degraded by microorganisms,
including septic tanks.

The data in Table 3-17 show that:

 There are a total number of 72 data points with four positive results. This is a five percent
detection ratio for fecal coliform.

 Since most samples were non-detect, the median level at all six monitoring sites is below the
detection level of 1 colony/100 mL.  This is very low for a surface water body, even for
pristine water bodies.

It should be noted however, that the data were collected during dry weather and it is under wet
weather conditions that any septic system contamination of the Lake would likely occur.
Therefore, the data are not representative of potential worst-case conditions.

Because there were no coliform data from water utilities with an intake offshore of a septic
system area since 1996, the original 1996 Survey was reviewed to see what applicable data were
presented.  Two water utilities reported daily total coliform data: Crescent Bay Improvement
Company with a maximum of 2.1 MPN/100 mL and Mt. Konocti Mutual Water Company with a
median of 8 MPN/100 mL.  These levels are low and indicate no significant microbiological
contamination in the vicinity of these intakes by septic systems or any source of microbiological
constituents.

Fecal coliform data were also summarized in the 1996 Survey for Buckingham Park Water
District, Riviera West Mutual Water Company, and the County’s Soda Bay intake, however,
there was no information on whether the fecal coliform data were collected during wet or dry
weather.

Discussion

The available coliform data from the County Health Services Department show very low levels
of fecal coliform bacteria at the sampling locations adjacent to near shore septic systems.  The
County data indicate that the Lake is not significantly contaminated by any source of
microorganisms during dry weather.  However, since the County data do not include any wet
weather season data, they are not conclusive for the possible effect caused by failing septic
systems on the raw water quality of water utilities in septic system areas.  The data for the
Crescent Bay Improvement Company and Mt. Konocti Mutual Water Company, which are
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summarized in the 1996 Survey, indicate no significant microbiological contamination in the
vicinity of those intakes.  The Long Term 1 Enhanced Surface Water Treatment Rule is expected
to require the draft Clear Lake water utilities to collect regular coliform data at their intake.
These data should allow for a more definitive assessment of the possible effect of septic system
areas on the utilities’ raw water quality.

As a common sense sanitary engineering practice, the water utilities should prefer that septic
systems in nearshore areas are properly maintained.  Therefore, it is recommended that the water
utilities endorse the draft Clear Lake Management Plan’s identified need for a coordinated
approach to upgrading sub-standard septic systems and for an on-going maintenance inspection
program.

Since septic system owners near a utility’s intake are likely to be utility customers, the inclusion
of information about this issue in the CCR may reach those septic system owners closest to the
intake.  The State of California requires a considerable level of detail on what must be included
in the CCR so that there is little room for additional information without expanding the size and
cost of the CCR.  Those water utilities in nearshore septic system areas with the financial ability
to do so, however, may consider inclusion of the following paragraph in their CCR:

“The potential for contamination of the Lake by poorly maintained septic systems
exists.  Please be aware that septic tank maintenance is the responsibility of the
property owner.  Information on proper maintenance is available at the County
Health Services Department.  You may obtain this information by calling (707)
263-1164.”
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MUNICIPAL WASTEWATER

Wastewater treatment plants treat a mix of human sewage, “graywater” from showers and
kitchens, and washwater or process water from commercial and industrial facilities.  This mix is
known as wastewater.  The human sewage component contains many microorganisms, some of
which may be pathogenic (i.e. can cause disease in humans).  The treatment processes greatly
reduce the density of all microorganisms in wastewater as well as killing many organisms
through disinfection.  Thus, treated effluent spills at a wastewater treatment plant are of less
concern to a drinking water utility than raw (untreated) wastewater spills from a collection
system, known as sanitary sewer overflows (SSOs).

In this Section, municipal wastewater systems around the Lake perimeter are evaluated as a
potential source of microorganisms to Clear Lake.

All major communities near the Lake are sewered, as are several smaller communities.  The
seven wastewater treatment plants (shown on Figure 3-11) that serve these lakeshore
communities were evaluated for this 2002 Update. There are two small remote wastewater
treatment plants in the watershed that were described in the 1996 Survey but are not addressed in
this Update.  These are the Johannine Daist Communion and the Capitol Age of Enlightenment
facilities.

Clear Lake water utilities with intakes offshore of municipal wastewater collection areas include:

 Cache Creek Mobile Home Park

 California Cities Water Company

 California Water Service Company

 Clearlake Oaks County Water District

 City of Lakeport

 Highlands Mutual Water Company

 Konocti County Water District

 Konocti Harbor Resort & Spa

 Lake County – North Lakeport

 Nice Mutual Water Company



Figure 3-11. Wastewater Treatment Plants
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Background

The design capacity of the seven wastewater treatment plants are shown on Figure 3-12; this
figure illustrates their relative size.  The Lake County Sanitation District’s (LACOSAN)
Southeast Regional and Northwest Regional wastewater treatment plants are the largest in the
watershed, followed by the City of Lakeport and Clearlake Oaks County Water District.

The 1996 Survey described several problems with Clear Lake wastewater systems during wet
weather conditions, namely:

 SSOs of raw wastewater, primarily due to inundation of shoreline areas during wet weather.

 Inundated wastewater land disposal areas with resulting spills of treated effluent.

Surcharging, spills, and infiltration and inflow (I & I) have been long-term problems during wet
weather for the five largest wastewater treatment plants.  I & I consists of storm, ground, and
Lake water that enters the sewer system through cracked pipes and leaky manholes.  Wet
weather accentuates any system problems, especially for those communities at Lake level.
Inadequate hydraulic capacity is the major culprit, either through pipeline capacity, pump
capacity at lift stations, and/or treatment plant capacity.  Wet weather also results in groundwater
rises and soil saturation that reduce disposal pond percolation rates.  Thus, under wet weather
conditions, a system’s entire capacity can be exceeded from the collection system to the final
disposal area.  This can result in spills, either of SSOs within the collection system or of treated
effluent at the treatment plant.

During the past five years, Clear Lake has experienced one year, 1998, of extreme flooding of
nearshore communities.  Several wastewater spills occurred during the 1998 flooding.  The
elevation of Clear Lake is measured relative to the Rumsey gauge at the Griggsby Riffle, which
at Zero Rumsey is 1318.26 feet above mean sea level (MSL).  The Griggsby Riffle is a rock sill
at the confluence of Cache and Siegler Canyon Creeks.  Because of the limit this places on the
Lake discharge capacity, it is physically impossible to prevent the Lake from flooding low-lying
nearshore areas during extended periods of wet weather.  High Rumsey levels are shown in
Table 3-18.

Regulation and Management

Wastewater discharges are regulated by the Regional Board through WDR Permits.  In the Clear
Lake watershed, the Regional Board does not permit any direct discharges of wastewater to the
Lake; all permitted discharges are for some type of land application or transport to the Geysers
area for underground injection.



Figure 3-12. Wastewater Treatment Plant Design Flow Capacity
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Table 3-18.  High Rumsey Levels, 1996 through 2000
Year High Lake Level, feet Rumsey Notes

1996 8.05 Above watch level but below flood level
1997 8.50 Above watch level but below flood level
1998 11.44 Above flood level. Highest level since 1909.
1999 7.79 Below watch level
2000 7.69 Below watch level
Source: Lake County Public Works Department
Full level = 7.56’ Rumsey
Watch level = 8’ Rumsey
Flood level = 9’ Rumsey

In the past five years, the Regional Board has actively exercised its regulatory authority in the
Clear Lake watershed, both through its endorsement of the Basin 2000 Projects and by levying
several Cease and Desist Orders to enforce improvements related to spills and I & I management.

Two wastewater projects, the Southeast Geysers Effluent Pipeline and Basin 2000 projects, have
been implemented to relieve treatment plant capacity problems at three wastewater treatment
plants: Southeast Regional, Clearlake Oaks, and Northwest Regional.  The two projects involve
transporting treated effluent through pipelines out of the Clear Lake watershed to the Geysers
area for geothermal injection and power generation (Figure 3-13).  The projects include the
communities of Clearlake, Lower Lake, Clearlake Oaks, Paradise Valley, Kono Tayee, Nice,
Lucerne, Upperlake, and North Lakeport.  The projects have also involved extensive
improvements to the wastewater treatment plants that are involved in the projects.

The ability to send treated effluent to the Geysers area will relieve system storage capacity
limitations during wet weather and should essentially eliminate treated effluent spills for the
three wastewater treatment plants in the projects.  The improved ability to move wastewater
through the system should provide some relief within the collection system as well.

Those wastewater districts with I & I and other collection system problems have made
considerable strides towards addressing those problems during the past five years (independent
of the two projects mentioned above) or, as is the case with the City of Lakeport have recently
raised sewer rates in part to finance improvements to the collection system.  Of special note are
the system control and data acquisition (SCADA) programs installed by LACOSAN.  The
SCADA systems are intended to manage I & I by (1) keeping the collector pipelines full when
groundwater is high to minimize infiltration, (2) keeping the collector pipeline evacuated when
groundwater is low to minimize exfiltration, and (3) identifying trouble spots in the collection
system by evaluating flow patterns in each collector zone.  Table 3-19 summarizes both spills
and collection system work that have occurred over the last five years.



Figure 3-13. Southeast Geysers Effluent Pipeline and Basin 2000 Projects
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Table 3-19.  Wastewater Treatment Plant Characteristics

Wastewater Treatment Plant
Type of Treatment and Effluent

Disposal
Collection System Work,

1996-2001 Spills, 1996-2001
Lake County Sanitation District
Southeast Regional

WDR Order No. 96-166

Conventional secondary treatment

Effluent disposal to geysers area
began in 1997

Land disposal area retained for
emergency use

Installed SCADA to assess and
manage I & I
Upgraded lift stations
Installed force main taps to be able to
bypass clogged submersible pumps
Have backup power capability

2001 collection system spill with
subsequent installation of force main
taps

Lake County Sanitation District
Northwest Regional

WDR Order No. 98-206

Conventional secondary treatment

Effluent disposal to geysers area to
begin in 2002

Installed SCADA to assess and
manage I &I
Rehabilitation of two pump stations
and installation of new force main
Have backup power capability

Collection system spills in Nice and
Lakeshore Blvd with subsequent
rehabilitation of pump stations and
new force main

Several treated effluent spills from
ponds in last five years – pond spills
should cease when geyser effluent
disposal begins

City of Lakeport Municipal Sewer
District

WDR Order No. 98-207

Baffled aerated pond treatment
system

Pond and irrigation effluent disposal

Made lift station improvements
Installed manhole dishes in low-lying
areas
Recent rate assessment will finance I
& I program
Have backup power capability

Collection system spills annually
during floods which are to be
addressed with I & I program once
financing is obtained

1998 treated effluent pond spill

Clearlake Oaks County Water District

WDR Order No. 98-211

Conventional secondary treatment

Effluent disposal to geyser area began
in 2000

Ponds retained for emergency storage

Grouting and sealing of sections of
collection system reduced I & I levels
to within pumping capacities of the
lift stations
Rehabilitation and repair program
being designed to address underwater
collection system crossings
Will install backup power capability

1999 force main leak with subsequent
design of rehabilitation and repair
program
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Table 3-19.  Wastewater Treatment Plant Characteristics

Wastewater Treatment Plant
Type of Treatment and Effluent

Disposal
Collection System Work,

1996-2001 Spills, 1996-2001
Kelseyville County Water Works
District

WDR Order No. 99-094

Stabilization ponds and disinfection
treatment  - plant is close to limit of
capacity

Pond and irrigation effluent disposal

Some collection system pipeline
repair work done
Have backup power capability

1998 collection system spill

1998 treated effluent pond spill

Konocti Harbor Resort & Spa

WDR Order No. 94-288

Aeration, settling, and chlorination
pond treatment  - plant is close to
limit of capacity

Subsurface trench effluent disposal

No I & I problems
Have backup power capability

No spills in last five years

La Brez Park

WDR Order No. 5-00-026

Aeration package plant treatment

Subsurface trench effluent disposal

No I & I problems No spills in last five years

Source: Regional Water Quality Control Board Waste Discharge Requirement Permit files and discussions with wastewater treatment plant staff.
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When sewage spills occur from the LACOSAN or City of Lakeport Municipal Sewer
District (CLMSD) facilities, they provide that information as soon as possible to water
utilities near the spill.  The Environmental Health Director at the County Health Services
Department is also notified, either by LACOSAN, or, if at a non-LACOSAN facility, by
the state Office of Emergency Services or by dispatch from persons on the scene.  The
Environmental Health Director then calls and notifies nearby water utilities of the spill, if
they have not already been notified.  This communication is important since it allows the
water treatment plants to determine what response is required at the plant to minimize the
effects of the spill.

Water Quality

There are two water utilities offshore of municipal wastewater collection systems that
collect coliform data at their intake: California Cities Water Company and Clearlake
Oaks County Water District.

Fecal coliform bacteria are a class of microorganism used as indicators of the presence of
other microorganisms (possibly including pathogenic microorganisms) found in fecal
material.  Fecal coliform bacteria, with the exception of a few substrains, are not
pathogenic themselves. They are often used as an indicator because there are few other
microbiological constituents so readily analyzed.  As an indicator organism, they are
highly imperfect since they are able to multiply both inside and outside a host animal.

High fecal coliform levels at an intake would not necessarily indicate the presence of
pathogenic microorganisms or mean that the source of the fecal coliform bacteria was
municipal wastewater.  But, if the intake was offshore of a municipal wastewater
collection system area and coliform levels were elevated during periods of flooding, then
municipal wastewater may be considered a possible source.  Low fecal coliform levels,
on the other hand, reassure that the water is not severely degraded by microorganisms
from any possible source, including SSOs.

The California Cities Water Company and Clearlake Oaks County Water District intake
coliform data were collected at a near weekly frequency from 1996 through 2000 and
cover several wet weather periods, including the 1998 flood year (see Figures 3-14 and
3-15). In general, fecal coliform levels in 1998 appear to be somewhat elevated over
other years.  This is to be expected since, in addition to municipal wastewater collection
spills, the washoff of the watershed that occurs under extended periods of wet weather
would contribute many bacteria and other microorganisms to the Lake.  At both intakes,
some of the highest levels occurred during the wet season, but there were some high
levels detected during the dry season as well, possibly related to seasonal algae blooms.



Figure 3-14. C
alifornia C

ities W
ater C

om
pany: R

aw
 W

ater Fecal C
oliform

 D
ata

1 10

100

1000

21-Jan-96

18-Dec-96

12-Aug-97

30-Dec-97

16-Mar-98

12-Oct-98

15-Mar-99

02-Aug-99

27-Dec-99

19-Jun-00

21-Nov-00

03-Apr-01

D
ate

Fecal Coliform (MPN/100 mL)



Figure 3-15. Clearlake Oaks County Water District: Raw Water Fecal Coliform Data 
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At the Clearlake Oaks County Water District intake, the highest level of fecal coliform
for the entire period of record was 10,000 MPN/100mL on May 14, 1997.  This was an
outlier value with the next highest level at 1,000 MPN/100mL on September 9, 1998.
Overall, the outlying fecal coliform levels at the Clearlake Oaks County Water District
are higher than those at the California Cities Water Company intake with the 90th
percentile of fecal coliform levels at 100 MPN/100 mL.  However, the median value of
fecal coliform is similar, at or below the detection limit of 1 MPN/100mL.

At the California Cities Water Company intake, the highest level of fecal coliform for the
entire period of record was 240 MPN/100mL on August 9, 1999, which is not
exceptionally high compared to other surface waters.  The 90th percentile of fecal
coliform levels is 22 MPN/100 mL.  Overall, the fecal coliform levels at the California
Cities Water Company intake are very low with a median value at or below the detection
limit of 2 MPN/100mL.

Discussion

There has been considerable facilities improvements during the last five years:
improvements that should result in fewer spills in future years.  The investment in the
Southeast Geysers Effluent Pipeline, the Basin 2000 Projects, and the many collection
system projects are to be commended.  These projects reduce the potential for municipal
wastewater microorganisms (some of which may be pathogenic to humans) to enter Clear
Lake.

Many of the collection system improvements are new and time is needed for full
implementation.  Other collection system improvements are still needed, such as for the
City of Lakeport, which has recently raised sewer rates, in part to finance an I&I project
that will identify and address problem areas in the collection system.

The Regional Board has actively exercised its regulatory authority over the past five
years and this has been an important factor in many of the improvements that have been
implemented.  It is expected that the Regional Board will continue its active oversight.

Based on the limited data collected by the water utilities, it can be seen that generally the
raw water is not severely contaminated with fecal coliform.

It is recommended that the water utilities provide LACOSAN, CLMSD, and the
Environmental Health Director a current list of contact names and phone numbers and
also where possible, that they provide contact information for non-standard business
hours.
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MINING AND SULPHUR BANK MINE

The Clear Lake watershed was mined historically for sulphur, mercury, borax, some
manganese, sand and gravel, and road base rock.  Today, the only active mines are sand
and gravel operations.  Historic mining for sand and gravel altered streambeds and has
contributed to overall watershed erosion.  This is mentioned in the earlier Section on
Watershed Erosion.  Historic mining of mercury and borax and their effect on the water
quality of Clear Lake are discussed in this Section.  Most of the discussion is focused on
Sulphur Bank Mine, which is a USEPA Superfund Site.

The Sulphur Bank Mine seeps acid mine drainage into Clear Lake, which contains
elevated levels of various metals including mercury and arsenic.  The mercury has
entered the aquatic life food chain in Clear Lake with resulting consumption advisories
for several Clear Lake fish species.

The UC Davis Clear Lake Environmental Research Center (CLERC) investigated the
contributions of three sources of mercury into Clear Lake: (1) the Sulphur Bank Mine,
(2) geothermal springs in the Lake bottom, and (3) eroded materials from the Clear Lake
watershed.  They concluded that the mine is the primary source of mercury to Clear Lake.
Although the mine is in the Oaks Arm, closest to the Clearlake Oaks County Water
District intake, the mine drainage affects the water quality of the entire Lake.

The Sulphur Bank mine was mentioned, but not evaluated in the 1996 Survey.

Borax mining occurred in several locations in the watershed.  One of the largest mining
sites, now known as Borax Lake, is located in the peninsula separating the Oaks and
Lower Arms.  Historic borax mining affects boron levels in Clear Lake.

Background

The Sulphur Bank Mine occupies about 200 acres on the east shore of the Oaks Arm
(Figure 3-16).  The key features of the site include (1) the piles of waste rock, tailings,
and overburden, (2) Herman Pit, and (3) Herman Dam.  Over 100 acres of the site are
covered with waste rock (rock removed and relocated in order to access the ore-grade
rock), tailings (crushed and roasted ore-grade rock), and removed overburden.  Herman
Pit is about 90 feet deep and has a surface area of about 20 acres.  Herman Dam consists
of the waste rock pile that separates Herman Pit from Clear Lake; the toe of the dam is
riprapped.

Sulphur Bank Mine was first pit-mined for sulphur for gunpowder, and then shaft and pit-
mined for mercury for gold amalgamation (Table 3-20).  The mercury ore was found as
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the sulphur mining progressed deeper.   The mercury mining was originally done with
mine shafts, which later gave way to open pit mining.  The original mine shafts are 200
feet or more deep.

Table 3-20.  Chronology of Sulphur Bank Mine Activities
Timeframe Activity
1865-1871 Sulphur mining
1895-1905 Shaft mining for mercury
1915 - 1957 Open pit mining

1990 Designated as a USEPA Superfund Site
1990-2001 Interim remediation activities and development of

remediation plan

The ore grade rock was processed at the site by cooking the rocks in “retorts” or mining
ovens.  The ovens evaporated the mercury, which was then converted by distilling it back
to the more stable liquid form of mercury.  The leftover tailings were dumped next to the
retorts.  The waste rock and tailings contain low levels of mercury.

The pit fills with water from geothermal springs and creeks running though the property.
During operation of the mine, water entering the pit was pumped directly into Clear Lake.

Today the pit remains, filled with water in the form of acid mine drainage.  Shafts
extending beneath the pit also remain.  In addition to remnants of former mining
operations, there are several wells near the mine site from a former geothermal operation.

Herman Pit water is highly acidic, with a pH of 3.  The acidity is due to oxidation of
pyrite (iron sulfide), a common rock in the area.  Pyrite, when exposed to oxygen creates
sulfuric acid.  The sulfuric acid then dissolves metals in rock that it contacts.  The result
is acid mine drainage, a highly acidic water with elevated levels of various metals.  In
Herman Pit, this includes elevated levels of arsenic as well as mercury.

Clear Lake is just slightly alkaline.  When the acid mine drainage from Herman Pit seeps
or overflows into Clear Lake, a clay precipitate (floc) is produced from the reaction
between the pit’s acidic water with the Lake’s alkali waters.  In 1995, heavy flooding
caused Herman Pit to overflow large quantities of pit water into the Lake.  This created
large clouds of floc.  When analyzed, the floc was shown to contain especially high levels
of methyl mercury, which is the bioavailable form of mercury.  This incident triggered
additional investigations into routes of communication between Herman Pit and the Lake
and into the role of floc in spreading mercury throughout the Lake.  It is now thought that
continued seepage from the pit into the Lake creates floc on a continuing basis and that
the floc (which settles to the bottom of the Lake) is distributed throughout the Lake by
bottom currents.  There are microorganisms that thrive in the floc and enhance the
conversion of inorganic mercury to methyl mercury.



Figure 3-16. Sulphur Bank Mine
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Regulation and Management

The Sulphur Bank Mine was designated as a USEPA Superfund Site in 1990.  The
USEPA is the lead agency, in charge of developing and implementing a remediation plan
for the site.  The California Department of Toxics Substances Control is the lead agency
for the State.  It should be noted that Clear Lake is listed as impaired by mercury on the
State Water Resources Control Board’s 303(d) list.  A 303(d) listing leads to
development and implementation of a state plan to control the TMDL of the constituent
in question (mercury) in the impaired water body (Clear Lake). A TMDL represents the
total loading rate of a pollutant that can be discharged to a waterbody and still allow the
waterbody to meet the applicable water quality standards.  However, according to Janice
Cook of the Regional Board, since Sulphur Bank Mine is considered the principal source
of mercury to the Lake and because remediation of the mine is in USEPA’s hands, the
State is unlikely to develop an independent TMDL control plan, but will instead rely
heavily on the forthcoming USEPA remediation plan.

Technical studies have been conducted for USEPA by various entities including the
CLERC, the USACOE, the California Department of Conservation, and engineering
consulting firms.  Since its designation as a Superfund site, the USEPA has had numerous
studies conducted and has undertaken several interim remediation measures.

Between 1990 and 1994, the USEPA has completed the following:

 Regraded the dam and rock piles to give them a more moderate slope, covered them
with topsoil and seeded them with grass.  These efforts reduced erosion and
percolation.

 Riprapped the toe of the dam to reduce wave erosion.

 Published its initial Remedial Investigation/Feasibility Study (RI/FS) Report for the
mine area.

The 1995 floc incident (see previous discussion) caused the USEPA to reopen its RI/FS
Report.  Between 1995 and 2001, the USEPA has completed the following:

 Raised the level of Herman Dam.

 Tested various rock pile revegetation schemes.

 Conducted (through the CLERC) extensive monitoring studies.

 Plugged three adjacent geothermal wells that provided water to Herman Pit.
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 Separated the RI/FS into two study areas called “operable units”: (1) mitigation of the
mine site and (2) mitigation of the Lake sediments and biota.

 Continued development of its mine site RI/FS Report.

 Began scoping of the Lake sediment and biota RI/FS.

The mine site RI/FS will include results of USEPA’s investigations, a characterization of
problems, and a presentation of alternatives for remediation.  Following publication of
the mine site RI/FS, there will be a public comment period.  Following the public
comment period, EPA will select a remediation alternative as an official record of
decision.  This is anticipated to be completed by the end of 2002 with implementation of
the mine site remediation plan to follow.  Cleanup is expected to be a long process.

Water Quality

There are three sources of water quality data that can be evaluated in assessing the impact
of historic mining on arsenic, mercury, and boron levels in Clear Lake:

 CLERC monitoring data.

 DWR monitoring data.

 Raw water intake data collected by the Clear Lake water utilities.

The CLERC has collected data on total mercury (inorganic mercury) and methyl mercury
(bioavailable organic mercury) in Clear Lake.  They have also collected data on total
arsenic levels in Clear Lake.  Data from water column samples collected from 1994
through 1996 are presented in Table 3-21. Subsequent data were collected in 1997 but are
not yet available for publication.

Table 3-21.  Mercury and Arsenic Levels in Clear Lake

Constituent, ug/L
Maximum

Contaminant Level Upper Arm Oaks Arm Lower Arm
Total Mercury 2 0.003 – 0.05 0.016 – 0.4 0.003 – 0.09
Methyl Mercury NA 0.0002 – 0.0006 0.0003 – 0.0004 0.0002 – 0.0005
Total Arsenic 10 0.3 – 8.7 0.8 – 6.1 0.4 – 6.5
Source: UCD Clear Lake Environmental Research Center monitoring data, 1994-1996.
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 The data in Table 3-21 show that total mercury levels in Clear Lake are well below
the primary MCL of 2 ug/L.  The data also show that the bioavailable form of
mercury is a very small fraction of the total mercury.

 Arsenic levels in Clear Lake are below the new Federal MCL of 10 ug/L.

The DWR collected quarterly boron data from 1996 through 2000 at three monitoring
stations: one station in each arm of the Lake.  The median values for boron are 700 ug/L
in the Upper Arm, 900 ug/L in the Lower Arm, and 800 ug/L in the Oaks Arm.  These
levels are all below the State Action Level of 1,000 ug/L.  Figure 3-17 is a graph of the
DWR data.  Station Number 1 is in the Upper Arm, Station Number 3 is in the Lower
Arm and Station Number 4 is in the Oaks Arm.  See Appendix E for a map with the
locations of the DWR monitoring stations as well as the DWR boron, arsenic, and
mercury data.  The DWR has monitored mercury and arsenic twice a year from 1997
through 2000.  The median DWR mercury level is non-detectable.  DWR arsenic data
range from non-detectable to 6 ug/L.

The water utilities have monitored for mercury and arsenic at all 18 intakes.  Mercury
levels have been non-detectable at all 18 intakes.  Arsenic, with the single exception of
one sample at Konocti County Water District, have all been either non-detectable or
below the new Federal MCL of 10 ug/L.  There are currently no water utility monitoring
data for boron.  The water utilities will be required to collect four consecutive quarters of
boron data by the end of 2003, under the California Title 22 regulations.

Discussion

The water quality data show that although historic mining has contributed to arsenic,
mercury, and boron levels in the Lake, the levels are below the MCLs for arsenic and
mercury and below the DHS Action Level for boron.  It is therefore concluded that
historic mining, including the Sulphur Bank Mine, does not impair the ability of the water
utilities to provide water that meets drinking water standards.

There is one issue of potential concern: that the sediments and biota RI/FS may result in
remedial efforts that involve disturbance of the lakebed sediments.  Several of the Clear
Lake water utilities’ intakes are very near the lakebed bottom so the disturbance of
sediments near an intake is especially undesirable.  It is recommended that the Clear Lake
water utilities make this concern known to the USEPA so that the USEPA can consider
this concern during development of its sediments and biota RI/FS.



Figure 3-17. Department of Water Resources: Boron Monitoring at Clear Lake
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CHAPTER 4

LAKE WATER QUALITY AND TREATMENT REQUIREMENTS

This chapter provides an overview of the general water quality characteristics in Clear
Lake and an evaluation of the appropriate level of treatment required based on the source
water quality.  A regulatory framework discussion is provided in Appendix C for current
and anticipated drinking water regulations that affect treatment requirements for the
participating utilities.

Generally speaking, Clear Lake is a good source of drinking water: i.e., the water can be
treated to meet all California Code of Regulations Title 22 (Title 22) drinking water
standards using conventional filtration processes.  Most treatment difficulties are related
to the seasonal taste and odor events caused by algae blooms.  To deal with the algae
blooms, most of the water utilities utilize granular activated carbon (GAC) filtration and
many systems utilize pre-ozonation.  High turbidities during storm events are another
treatment challenge, which the utilities manage by adjusting chemical, doses increasing
filter backwashing, and reducing plant flow.

PRIMARY MAXIMUM CONTAMINANT LEVELS

Primary drinking water standards, which apply to treated water, are set for constituents
that cause an adverse impact to human health.  Each standard results in development of a
maximum contaminant level (MCL) for regulated constituents.  The Department of
Health Services (DHS) has set primary MCLs for 84 chemical and radiological
constituents. Included in this group are arsenic, mercury, methyl tert-butyl ether (MTBE),
simazine, diquat, endothall, and 2,4-D.  During the past five years, there were no
exceedances of primary MCLs in either the raw water (for any of the utilities) or treated
water (for those utilities that monitor treated water).

SECONDARY MAXIMUM CONTAMINANT LEVELS

Secondary drinking water standards, which also apply to treated water, are set for
constituents that cause an unpleasing aesthetic impact.  These are not health-based
standards.  In California, there are secondary standards set for 17 constituents.

Many of the Clear Lake water utilities have iron and manganese in the raw water at levels
greater than the respective secondary MCL.  A few of the utilities also had aluminum
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detects in the raw water greater than the secondary MCL.  Conventional filtration is
generally effective at removing approximately 80 percent of these constituents.
Examination of the treated water data provided by several of the Clear Lake utilities
supports the removal effectiveness of conventional filtration for these metals.  All three
metals are naturally present in the rocks and soils of the Clear Lake watershed.  In the
case of aluminum, the acid mine drainage from Sulphur Bank Mine, which contains
elevated levels of aluminum, adds to the aluminum load in the Lake.

MICROBIOLOGICAL CONSTITUENTS

This group of constituents includes coliform bacteria (total coliform, fecal coliform, and
E. Coli), viruses, Giardia, and Cryptosporidium. Coliform bacteria have historically been
used as a general indicator of degraded microbiological quality.  Their ability to indicate
the presence of pathogenic organisms (i.e. viruses, Giardia, and Cryptosporidium) in
source waters, however, is poor; virtually no studies have shown a correlation between
coliform levels and pathogen levels in ambient waters.  Coliform bacteria continue to be
used because there are currently no other affordable and reliable direct analytical methods
for pathogens.

Giardia and viruses are currently regulated by the Surface Water Treatment Rule
(SWTR).  The California Department of Health Services (DHS) has developed the
Cryptosporidium Action Plan (Plan), which identifies recommended turbidity
requirements, in lieu of treated water Cryptosporidium levels. This Plan, which applies to
utilities with over 1,000 service connections, was developed to help utilities optimize
treatment processes to ensure maximum removal of Cryptosporidium oocysts from the
raw water.  Cryptosporidium will be regulated under the Long Term 1 Enhanced Surface
Water Treatment Rule (ESWTR) for surface water utilities serving less than 10,000
population.

Available microbiological data for Clear Lake includes:

 Lake County Health Services Department fecal coliform data collected at various
locations around the Lake.

 California Cities Water Company (CCWC) and Clearlake Oaks County Water
District (CLOCWD) weekly raw water monitoring for total and fecal coliform and E.
Coli.

 CCWC quarterly Giardia and Cryptosporidium monitoring on its raw and treated
water.
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The Lake County data, which are presented in the Section on Lake Recreation in Chapter
3, show a low-level presence of fecal coliform in Clear Lake.  The median concentrations
of fecal coliform are non-detect at all of the County monitoring locations.

The CCWC and CLOCWD raw water data are summarized in Table 4-1.

Table 4-1.  Water Utilities Raw Water Coliform Data Summary

Water Utility
Total Coliform,
MPN/100 mL

Fecal Coliform,
MPN/100 mL

E. Coli,
MPN/100 mL

Average Median Average Median Average Median
CCWC
1996-2001

360 30 10 2 6 2

CLOCWD
1996-2000

1,600 100 100 1 200 10

Figures 4-1 through 4-6 show exceedance curves for each of these constituents.

The CCWC Giardia and Cryptosporidium data (a total of 28 samples) shows the
following:

 All raw and treated water samples for Giardia have been non-detect, both
presumptively and confirmed.

 All raw and treated water samples for Cryptosporidium have been non-detect, both
presumptively and confirmed with the exception of one raw water sample.  This
sample, from September 2000, had a concentration of 0.079 Cryptosporidium
oocysts/L.

In summary, although there has been limited monitoring for microbiological constituents
in Clear Lake over the past five years, there is enough information to generally state that
the microbiological quality of Clear Lake appears to be good.  Total coliform levels are
generally below 1,000 MPN/100 mL, fecal coliform levels are generally below 200
MPN/100 mL, and E. Coli levels are well below 50 MPN/100 mL.  The Giardia and
Cryptosporidium data indicate that these constituents are likely present at very low levels,
usually too low to be detected.

Appropriate Level of Treatment for Pathogens

The SWTR requires all surface water suppliers to provide a minimum 3-log (99.9
percent) reduction of Giardia and a 4-log (99.99 percent) reduction of viruses.  The
SWTR further states that in source waters subjected to significant sewage and/or
recreational use, it may be necessary to require higher levels of reduction.



Figure 4-1. California Cities Water Company: Raw Water Total Coliform Exceedance

1

10

100

1000

10000

0% 20% 40% 60% 80% 100% 120%

Percent Exceedance

To
ta

l C
ol

ifo
rm

 (M
PN

/1
00

 m
L)



Figure 4-2. California Cities Water Company: Raw Water Fecal Coliform Exceedance
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Figure 4-3. California Cities Water Company: Raw Water E. Coli Exceedance
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Figure 4-4. Clearlake Oaks County Water District: Raw Water Total Coliform Exceedance
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Figure 4-5. Clearlake Oaks County Water District: Raw Water Fecal Coliform Exceedance
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Figure 4-6. Clearlake Oaks County Water District: Raw Water E. Coli Exceedance
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In developing its guidance on the appropriate level of treatment, the DHS assumed a
correlation between Giardia and viruses and total coliform levels.  The DHS
recommended that for source waters with total coliform monthly median levels less than
1,000 MPN/100 mL, the minimum 3- and 4-log reduction for Giardia and viruses is
satisfactory.  If, however, total coliform monthly median levels are greater than 1,000
MPN/100 mL but less than 10,000 MPN/100 mL, a 4- and 5-log reduction may be
required for Giardia and viruses, respectively.

Based on raw water data provided by CCWC and CLOCWD, the monthly median total
coliform levels have not exceeded 1,000 MPN/100 mL.  Of all total coliform samples
collected to date, only about 10 percent exceeded 1,000 MPN/100 mL.  Fecal coliform
levels, which are more specific indicators of fecal contamination than total coliform
levels, exceeded 200 MPN/100 mL less than 1 percent of the time.  E. Coli, which is the
best indicator of fecal contamination, never exceeded 30 MPN/100 mL.

As was previously mentioned, of the 28 raw water samples analyzed by the CCWC for
Giardia and Cryptosporidium, none of the samples were confirmed positive for Giardia
and only one was confirmed positive for Cryptosporidium.

Both the coliform data and the Giardia and Cryptosporidium data support the minimum
requirement for 3- and 4-log reduction of Giardia and viruses.  All the Clear Lake water
utilities should implement sufficient treatment facilities to meet the 3- and 4-log
reduction requirements through a combination of physical removal and chemical
inactivation.

ALGAE AND NUTRIENTS

There are a variety of chemical and microbiological constituents that can cause taste and
odor problems in drinking water.  The taste and odor causing constituents of greatest
concern in Clear Lake are the cyanobacteria and its metabolites, which can have a very
low taste and odor threshold, less than 10 nanograms per liter (ng/L).  A metobolite is a
breakdown product of the bacteria produced upon its death.

Although cyanobacteria are called blue green algae and look and act like true algae, they
are actually not algae but rather are an eubacteria.  The cyanobacteria are typically more
tolerant of changes in environmental conditions, such as heat and cold, than algae and are
thus quite resistant.  Monitoring in Clear Lake has shown that the primary class of
cyanobacteria is Cyanophyceae, specifically the Anabaena genus.  This bacteria is known
to produce odor problems: low to moderate levels can result in a grassy or musty odor
while high levels can result in rotten, septic, or medicinal odors.  A metabolite of
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cyanobacteria that also causes odor problems is 2-methylisoborneol (MIB).  MIB can
cause an earthy, musty odor even at low levels.

Another by-product of cyanobacteria are toxins released when the cell walls are broken.
The type of toxin produced depends on the genus of bacteria present.  For the Anabaena
genus, the toxins could be microcystis, anatoxins, and/or saxitoxins.  These toxins are
being reviewed by the US Environmental Protection Agency (USEPA) for possible future
regulation.  The recommended treatment processes to remove these constituents include
conventional filtration, GAC filtration, and ozone.  Physical removal through
conventional filtration is effective at removing the bacteria, but not the toxins.  The
effectiveness of GAC filtration is dependent on the amount of dissolved organic carbon
in the source water, which can interfere with GAC adsorption.  Ozonation is very
effective at destroying toxins.  These toxins have not been monitored in Clear Lake, but
(based on the presence of the Anabena genus) may be present.  Many of the Clear Lake
water utilities have installed treatment processes which are effective at removing or
destroying these toxins, including GAC filtration and ozonation.

True algae are another group of microorganisms that may cause taste and odor problems
as well as cause difficulties in treatment by clogging filters.  Algae problems are most
serious in the eastern arms of the Lake where prevailing winds can push floating algae
into mats that rot along the shoreline.

For both the cyanobacteria and the true algae, fine sediments caused by erosion during
storm events carry nutrients and trace elements into Clear Lake that provide food for
growth. Erosion provides nutrients, specifically phosphorus, to the Lake which is then
utilized by the algae during periods of growth.  This is discussed in the Section on
Watershed Erosion in Chapter 3.

TURBIDITY

Turbidity is a measure of the degradation of clarity.  Clarity is typically degraded by
suspended colloids and fine solids such as clay, organic particulates, and microorganisms.
High turbidity levels are typically the result of erosion and sediment transport during
precipitation and high flow events, and are undesirable because high turbidity may (1)
mask the presence of microorganisms and also (2) interfere with disinfection of
microorganisms.  Turbidity is used to evaluate the efficiency of the treatment process and
is a regulated constituent for which water utilities must comply with regulatory
requirements.

Daily turbidity for raw water was provided by the CCWC, CLOCWD, California Water
Service Company (CWSC), and Mount Konocti Mutual Water Company (MKMWC).
The Department of Water Resources (DWR) also has conducted turbidity monitoring in
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each arm of the Lake.  A graph of the DWR turbidity data in the Upper Arm is included
in Chapter 3 in the Section on Watershed Erosion.  The water utilities raw water turbidity
data are included in Chapter 5.  All these graphs show rises in turbidity during the winter
season associated with storm events and the late summer months, associated with algae
blooms.  The relative seasonal turbidity levels are similar between utilities, but there are
distinct variations in the actual levels for each utility.   For example, CCWC has a median
raw water turbidity level of 4.1 NTU, while CWSC has a median raw water turbidity
level of 20 NTU.

According to the utility surveys, turbidity caused by storm events has resulted in high
levels of solids, characterized by small particles.  This type of turbidity requires
optimization of the coagulation, flocculation, and sedimentation processes.  This is
achieved by conducting regular jar testing to confirm coagulant dosing  This may also
require a water utility to reduce the plant flow and backwash filters more frequently.

Turbidity caused by algae blooms has resulted in long, stringy algae mats which are
difficult to physically remove and can clog the filter processes.  To optimize treatment for
this constituent oxidant dosing is important, such as chlorine, ozone, or permanganate.
This may also require a water utility to reduce the plant flow and backwash filters more
frequently.  Also, GAC filtration is implemented by most utilities to combat taste and
odor compounds associated with the cyanobacteria and algae.

DISINFECTION BY-PRODUCT (DBP) PRECURSORS

Total organic carbon (TOC) is a surrogate measure of naturally occurring organic matter,
including humic and fulvic acids.  The Stage 1 Disinfectants/Disinfection By-Products
(D/DBP) Rule will require surface water systems that implement conventional filtration
to remove varying levels of TOC if the source water concentrations exceed 2 milligrams
per liter (mg/L).  The only utility TOC data available for Clear Lake are from the CCWC,
which has monitored its raw and treated water since 1999 (see Figure 4-7), and the
California Water Service Company (CWSC) which monitored its raw and treated water
once in January 2002.  The CCWC raw water TOC levels range from 2.2 to 12 mg/L,
with an average value of 6.1 mg/L and a median value of 5.7 mg/L. The highest levels of
TOC occur during the late summer and mid winter.  The summer levels are likely caused
by algae blooms and the winter levels are likely caused by washoff of organic material in
the watershed during storm events.  The CCWC treated water TOC levels range from
non-detect (<1 mg/L) to 8.6 mg/L, with an average value of 3.7 mg/L and a median value
of 3 mg/L.  The CCWC averages 37 percent removal of TOC through its water treatment
plant.  The CWSC raw water TOC was 4.1 mg/L.  The paired treated water TOC was 2.5
mg/L, which is a reduction of 39 percent through the water treatment plant.



Figure 4-7.  California Cities Water Company: Total Organic Carbon Data
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It is likely that CCWC, CWSC and the other Clear Lake water utilities which implement
conventional filtration will be required to implement enhanced coagulation to lower the
TOC levels in treated water.

DBP levels in any individual distribution system will be specific to each water utility
since the concentrations depend on several parameters including source water
concentration of precursors such as TOC, treatment processes utilized (chemical dosing
and corrosion control implementation), distribution system configuration, and system
demands.

UNREGULATED CONSTITUENTS

Unregulated constituents mentioned in Chapter 3 are boron, ziram, and fluridone.

 Boron is not currently regulated by either the USEPA or DHS.  It has been selected
by the USEPA as a constituent for potential future regulation.  The DWR monitors
for boron in each arm of the Lake: this information was presented in the Section on
Sulphur Bank Mine in Chapter 3.  Since this constituent is present in the raw water at
levels near 1 mg/L, the current Action Level in California, it is possible that removal
through treatment may be required.  The utilities will be required to monitor for boron
as part of the DHS unregulated monitoring program.  It is recommended that the
utilities collect treated water samples at the same time as raw water samples (i.e.
paired samples) to determine the effectiveness of their treatment processes at
removing boron.  If raw water boron levels exceed 1 mg/L but treated water levels are
below 1 mg/L, additional treatment may not be required.

 Based on the amount of use in the watershed and its persistence characteristics, it is
possible that ziram may be present at detectable levels in Clear Lake.  The level at
which ziram would be of concern in drinking water, however, is unknown.  The water
utilities should ask the DHS Mendocino District to formally request the Office of
Environmental Health Hazard Assessment (OEHHA) to investigate this issue.

 Fluridone is found in the Lake at levels below 10 micrograms per liter (ug/L), which
is well below the 150 ug/L level that USEPA has determined to be acceptable in
potable water.  Because of use restrictions within ¼ mile of a drinking water intake, it
is unlikely that fluridone would even be detectable at an intake.



Final Report 5-1 07/16/02

 CHAPTER 5

INDIVIDUAL UTILITY ASSESSMENTS

This Chapter consists of a discussion for each water utility’s intake that includes a water quality
summary, a summary of vulnerability to PCAs, a compliance evaluation, and an outline of
potential impacts and requirements for anticipated future regulations.

Sources of information for this Chapter can be found in Appendix A.  In addition, information
was incorporated from Chapter 3, the watershed assessment, and from the DWSAP Surveys in
Appendix E.  The water systems are described as represented in the surveys completed by each
of the participating utilities and supplemented by information obtained from the site visit and
review of the Department of Health Services (DHS) files.  Raw water quality data was provided
by most utilities and was supplemented by data obtained from DHS.
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BUCKINGHAM PARK WATER DISTRICT (BPWD)

Population Served: 400
System Type: Community Water System (CWS)

Intake.  The intake is located in the Lower Arm.  It is a screened inlet located 300 feet offshore
of the eastside of Buckingham Peninsula, at a depth of 20 feet.

Latitude: 39.00055905
Longitude: 122.7501792

Type of Treatment.  The current treatment facilities include conventional filtration
(coagulation, flocculation, sedimentation, filtration, and chlorine disinfection) with pre-ozonation
and granular activated carbon (GAC) filtration.  The ozone and GAC facilities have been added
since the original watershed sanitary survey was conducted in 1996.  The plant capacity is
currently 0.43 million gallons per day (MGD), increased from the previous capacity of 0.25
MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-1 provides a
summary of selected constituent levels in the raw water.

Table 5-1.  Buckingham Park Water District: Selected Constituent Levels
in Raw Water

Constituent Monitoring Results
Simazine Two detects at 0.11 ug/L, below the primary MCL.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide, endothall, glyphosate, and 2,4-D tested, not detected.
MTBE and BTEX Tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Detected at levels below the primary and secondary MCLs.
Arsenic Detected at <2 to 3.3 ug/L, below the new Federal primary MCL of 10

ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Detects range from 0.25 to 0.49 mg/L, above the secondary MCL.
Manganese Detects range from 0.3 to 0.42 mg/L, above the secondary MCL.

Arsenic is below the new federal MCL.  Volatile organic compound (VOC) and synthetic
organic compound (SOC) data indicate that these constituents are not a compliance concern.

Iron and manganese have both been detected at levels above the secondary maximum
contaminant level (MCL) in the raw water.  Since BPWD implements conventional filtration
followed by GAC filtration, it is assumed that there is approximately 80% removal of these
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constituents through treatment.  It is therefore expected that the treated water levels of both iron
and manganese are below the secondary MCLs.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  Pre-ozonation and GAC filters have been installed to treat for these compounds.
BPWD manages these events by adjusting chemical feed (ozone dose) and reducing the flow
through the plant to allow for additional treatment.

Potential Contaminating Activity (PCA) Vulnerability.  Several PCAs contribute
contaminants that are measurable in Clear Lake.  Some of these are detected at the BPWD
intake.  A Summary of PCA vulnerability is shown in Table 5-2.

Table 5-2.  Buckingham Park Water District: PCA Vulnerability
Watershed

Assessment a
Utility Survey b DWSAP Survey c

Watershed Erosion X X d

Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X e X
Mining/Sulphur Bank Mine X X
Septic System Areas X X
a Based on nature of activities and/or measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on the DWSAP Guidance PCA risk

ranking and/or water quality at the intake.  That is, these are PCAs that had the highest numerical
score, and (2) PCAs that had a numerical score over 11 and associated contaminants detected at the
intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that
PCA is included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Residential area runoff.
e Golf course dock, homeowners association beach and dock, limited fishing, jet skiing, and boating.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake and at the
intake, although the levels are below the MCL.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been detected at the intake.
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 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.  There are, however, neither Lake nor intake water quality
data to substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The BPWD intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the BPWD intake is not
considered vulnerable to any known contaminant plumes.

Compliance Evaluation.  BPWD is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-3 for a summary.

 BPWD will need to initiate raw and treated water monitoring for total organic carbon (TOC)
in January 2003 to determine if enhanced coagulation is required.  It is likely that TOC levels
will be greater than 2.0 mg/L and that enhanced coagulation will be required.

 BPWD should begin distribution system monitoring for total trihalomethanes (TTHMs) and
haloacetic acids (HAA5) in January 2003 also. BPWD must be in compliance with the new
MCLs, 80 ug/L for TTHM and 60 ug/L for HAA5, by January 1, 2004.

 Treated water monitoring for bromate must also be conducted and the MCL complied with.

 BPWD will be required to comply with the Filter Backwash Rule.

There are insufficient monitoring data to determine if BPWD will be able to meet all expected
upcoming drinking water regulations.  See Table 5-4 for a summary.

 The Stage 2 Disinfectants/Disinfection By-Products (D/DBP) Rule will require compliance
with distribution system TTHMs and HAA5 based on locational running annual averages.

 BPWD is expected to be able to meet the new turbidity standards under the Long Term 1
Enhanced Surface Water Treatment Rule (ESWTR) – less than 0.3 NTU in 95% of samples
and never to exceed 1 NTU. BPWD will be granted 2-log reduction of Cryptosporidium
under the Long Term 1 ESWTR since they implement conventional filtration and meet the
more stringent turbidity standards.
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 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact BPWD since they are found in the raw water.
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Table 5-3.  Buckingham Park Water District: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as
necessary. Continually maintains chlorine residual >0.2 mg/L in distribution
system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and
performed follow-up monitoring as required.  Results within action levels for
lead and copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake are expected to be greater than 2 mg/L so enhanced
coagulation may be required.  Should begin monthly monitoring for TOC and
alkalinity in raw and treated water in January 2003 to confirm whether
enhanced coagulation is required.  No distribution system DBP data is
available.  Should begin monitoring for TTHMs, HAA5 and bromate in
January 2003.  Begin collecting chlorine residual with distribution system
coliform samples.  May need to implement enhanced coagulation or meet an
alternative compliance criteria based on monitoring results.  Must be in
compliance with TTHM, HAA5 and bromate MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No
additional treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by June
2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance
with new Federal regulation.
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Table 5-4.  Buckingham Park Water District:  Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels
are being represented.  Phase 2B will require compliance with individual
distribution system monitoring locations with TTHM MCL of 80 ug/L and HAA5
MCL of 60 ug/L. Since distribution system DBP levels are currently unknown.  It
is not certain if operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and
Turbidity

Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.  Need
to ensure that on-line, continuous monitoring of individual and combined filter
effluent turbidityis available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and
Turbidity

Will be required to conduct source water monitoring for Cryptosporidium, E. Coli
and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant
List

2001 a Organic and
Microbial

Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal algae
blooms.  The potential for toxin production may be a concern for future regulation.
Aluminum may be a concern in treated water.  California already has a primary
(1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a high priority
constituent to the USEPA and will probably not be regulated by them soon.
MTBE, boron, and manganese are potential contaminants of concern since they are
detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only  a concern if the
California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.  Uncertain if
a concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required monitoring
in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CACHE CREEK MOBILE HOME PARK (CCMHP)

Population Served: 120
System Type: CWS

Intake.  The intake is located on Cache Creek below the Lower Arm of Clear Lake.  It is a 40-
foot deep infiltration gallery (well) adjacent to Cache Creek.

Latitude: 38.92195708
Longitude: 122.6038215

Type of Treatment.  The current treatment facilities include chlorination and greensand
filtration.  There have been no changes in facilities since the original watershed sanitary survey
was conducted in 1996.  The capacity of the plant remains 0.039 MGD.

Water Quality Summary. The raw water is generally of good quality. Table 5-5 provides a
summary of selected constituent levels in the raw water.

Table 5-5.  Cache Creek Mobile Home Park:  Selected Constituent Levels
in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Not tested.
MTBE and BTEX Not tested.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Detected at levels below the primary and secondary MCLs.
Arsenic Detected at 4.8 to 5.4 ug/L, below the new Federal primary MCL of 10

ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Detects range from 0.44 to 0.82 mg/L, above the secondary MCL.
Manganese Detects range from 0.86 to 1.6 mg/L, above the secondary MCL.

Arsenic is below the new federal MCL.  VOC and SOC data indicate that these constituents are
not a compliance concern.  Although Cache Creek has high levels of iron, they do not have
detectable color and odor problems. Compared to the Clear Lake water, there are lower sulfate
levels in the raw water and the raw water is not as susceptible to seasonal algae blooms.

Iron and manganese have both been detected at levels above the secondary MCL in the raw
water.  Since CCMHP implements greensand filtration, it is assumed that there is approximately
80% removal of these constituents through treatment.  Therefore, it is expected that the treated
water levels of both iron and manganese are generally below the secondary MCLs.
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PCA VULNERABILITY

Several PCAs contribute contaminants that are measurable in Clear Lake.  A summary of PCA
vulnerability is shown in Table 5-6.

Table 5-6.  Cache Creek Mobile Home Park: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X X
Septic System Areas X
Sanitary Sewer Overflows X
a Based on nature of activities and/or measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Fishing, swimming, boating.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.
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 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. CCMHP is not in compliance with the Surface Water Treatment Rule
(SWTR).  See Table 5-7 for a summary.

 CCMHP needs to install treatment facilities to provide 3/4-log reduction of Giardia and
viruses, respectively.

 CCMHP will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if conventional filtration processes are installed.  It is likely that TOC levels will
be greater than 2.0 mg/L and that enhanced coagulation may be required.

 CCMHP should begin distribution system monitoring for TTHMs and HAA5 in January
2003 if conventional filtration processes are installed.

There are insufficient monitoring data to determine if CCMHP may be able to meet all expected
upcoming drinking water regulations.  See Table 5-8 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 CCMHP should install facilities to be able to meet the new turbidity standards under the
Long Term 1 ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU.
CCMHP will need to install facilities to obtain 2-log reduction of Cryptosporidium under the
Long Term 1 ESWTR.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of boron and future state regulation of arsenic and chromium VI
may impact CCMHP since they are found in the raw water.
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Table 5-7.  Cache Creek Mobile Home Park Existing Drinking Water Regulations Compliance

Regulation Date of Promulgation
Targeted

Constituents Compliance Status
Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Need to install filtration and disinfection facilities to meet the 3/4 log removal for

Giardia/virus.
Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.

Continually maintains chlorine residual >0.2 mg/L in distribution system.
Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed

follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake expected to be greater than 2 mg/L so enhanced
coagulation may be required.  May need to begin monthly monitoring for TOC
and alkalinity in raw and treated water in January 2003 to confirm whether
enhanced coagulation is required.  No distribution system DBP data is available.
Should begin monitoring for TTHMs and HAA5 in January 2003.  Begin
collecting chlorine residual with distribution system coliform samples.  May need
to implement enhanced coagulation or meet an alternative compliance criteria
based on monitoring results.  Must be in compliance with TTHM and HAA5
MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with detections near 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable since do not recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new federal regulation.
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Table 5-8. Cache Creek Mobile Home Park: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100
ug/L.  Must conduct Initial Distribution System Evaluation to ensure that
highest DBP levels are being represented.  Phase 2B will require compliance
with individual distribution system monitoring locations with TTHM MCL of
80 ug/L and HAA5 MCL of 60 ug/L. Since distribution system DBP levels are
currently unknown, it is not certain if operational changes or treatment facilities
will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will need to install treatment facilities to achieve 2-log reduction of
Cryptosporidum, such as conventional or slow sand filtration treatment.  Must
design to meet the new turbidity standards of 0.3 NTU in 95% of samples and
never to exceed 1 NTU.  Unknown if disinfection profiling and benchmarking is
required since no distribution system DBP data is available.  Need to ensure that
on-line, continuous monitoring of individual and combined filter effluent
turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E.
Coli and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required, based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate
Contaminant List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Aluminum may be a concern in treated water.  California already
has a primary (1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a
high priority constituent to the USEPA and will probably not be regulated by
them soon.  Manganese and boron are detected in Clear Lake and may be of
concern.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only  a concern if
California standard is set at less than 6 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.
Uncertain if a concern at this time since no monitoring data are available.  Need
to monitor chromium VI as part of the California unregulated constituents
required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CALIFORNIA CITIES WATER COMPANY (CCWC)

Population Served: 5,060
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is in Oak Cove, 200 feet offshore of the
Clearlake Park, at an average depth of 14 feet.

Latitude: 38.97011187
Longitude: 122.6653663

Type of Treatment. The current treatment facilities include conventional filtration (coagulation,
flocculation, sedimentation, filtration, and chlorine disinfection) with pre-ozonation and GAC
filtration.  There have been no major process upgrades since the original watershed sanitary
survey was conducted in 1996.  The current treatment capacity is 715 gallons per minute.

Water Quality Summary.  The raw water is generally of good quality.  Table 5-9 provides a
summary of selected constituent levels in the raw water.

Table 5-9.  California Cities Water Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Tested, not detected.
Aquatic plant herbicides Tested but not detected diquat dibromide, endothall, and 2,4-D.
MTBE and BTEX Tested, not detected.
Indicator bacteria Monitored weekly, see discussion in text above.
Pathogens Not tested.
Aluminum Detected at levels below the primary and secondary MCLs.
Arsenic Tested, not detected.
Mercury Tested, not detected.
Boron Not tested
Iron Detected at levels below the secondary MCL.
Manganese Tested, not detected.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

Daily turbidity results were provided for the raw, settled, and treated water from January 1999
through December 2000.  A plot of the raw water turbidity is shown on Figure 5-1 and the settled
and treated water turbidities are shown on Figure 5-2.  Raw water turbidity ranges from 1.1 to
18.5 NTU, with an average level of 4.4 NTU and a median level of 4.1 NTU.  The settled water
turbidity ranges from 0.2 to 2 NTU, with an average level of 0.6 NTU and a median level of 0.6
NTU.  The treated water turbidity ranges from 0.02 to 0.05 NTU, with an average level of 0.03
NTU and a median level of 0.03 NTU.  Based on this data, it can be seen that the pre-treatment



Figure 5-1. California Cities Water Company: Raw Water Turbidity
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Figure 5-2. California Cities Water Company: Settled and Treated Water Turbidity
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processes (coagulation, flocculation and sedimentation) are working very effectively and very
consistently.

Weekly raw water bacteria results were provided for total and fecal coliform from January 1996
through May 2001.  E. Coli data was provided from November 2000 through May 2001.  Plots of
raw water coliform levels are provided in Figures 5-3 through 5-5.  The total coliform ranges
from non-detect (<1MPN/100 mL) to 2400 MPN/100 mL, with an average value of 360
MPN/100 mL and a median value of 30 MPN/100 mL.  Fecal coliform ranges from non-detect to
240 MPN/100 mL, with an average value of 10 MPN/100 mL and a median value of 2 MPN/100
mL.  E. Coli ranges from non-detect to 30 MPN/100 mL, with an average value of 6 MPN/100
mL and a median value of 2 MPN/100 mL.

Quarterly protozoan monitoring has been conducted on the raw and treated water at the Sonoma
Water Treatment Plant from October 1995 through August 2001, for a total of 28 samples.  From
October 1995 to June 1998 the ASTM Method P229 was used, and since then the Enhanced ICR
Method has been used.

All raw and treated water samples for Giardia have resulted in non-detects, both presumptively
and confirmed.  One raw water sample was confirmed positive for Cryptosporidium, in
September 2000 at 0.079 oocysts/L.  All treated water samples have resulted in non-detects for
Cryptosporidium, both presumptively and confirmed.

CCWC has monitored raw and treated water for TOC from March 1999 through April 2001.
The raw water TOC levels range from 2.2 to 12 mg/L, with an average value of 6.1 mg/L and a
median value of 5.7 mg/L.   Figure 5-6 shows the monitoring results.  The highest levels of TOC
occur during the late summer and mid winter.  The summer levels are likely caused by algae
blooms and the winter levels are likely caused by storm events.  The treated water TOC levels
range from non-detect (<1 mg/L) to 8.6 mg/L, with an average value of 3.7 mg/L and a median
value of 3 mg/L.  The CCWC averages 37% removal of TOC through the water treatment plant.

CCWC has collected distribution system TTHMs since 1996 and HAA5 since 1999. Individual
TTHM results have ranged from 9.4 to 93.4 ug/L.  The running annual average (RAA) over the
past five years has ranged from 25 to 52 ug/L. Figure 5-7 shows the monitoring results for
TTHMs at the four distribution system locations.  Individual HAA5 results have ranged from 2.3
to 23.2 ug/L.  The RAA over the past two years has ranged from 9.5 to 11.5 ug/L.  Figure 5-8
shows the monitoring results for HAA5 at the four distribution system locations.   Bromate has
been monitored in the treated water and has not been detected.  The highest levels of TTHM and
HAA5 occur during the late summer and early fall (September and October) when TOC levels
and water temperatures are highest.



Figure 5-3. California Cities Water Company: Raw Water Total Coliform Data
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Figure 5-4. California Cities Water Company: Raw Water Fecal Coliform Data
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Figure 5-5. California Cities Water Company: Raw Water E. Coli Data 
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Figure 5-6.  California Cities Water Company: Total Organic Carbon Data
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Figure 5-7.  California Cities Water Company: Quarterly Distribution System TTHMs
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Figure 5-8. California Cities Water Company: Quarterly Distribution System HAA5 
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Figure 5-9. California Water Service Company: Raw Water Turbidity
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Figure 5-10. California Service Water Company: Settled and Treated Water Turbidity 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

10
/1

/1
99

9

11
/1

/1
99

9

12
/1

/1
99

9

1/
1/

20
00

2/
1/

20
00

3/
1/

20
00

4/
1/

20
00

5/
1/

20
00

6/
1/

20
00

7/
1/

20
00

8/
1/

20
00

9/
1/

20
00

10
/1

/2
00

0

11
/1

/2
00

0

12
/1

/2
00

0

Date

Se
ttl

ed
 W

at
er

 T
ur

bi
di

ty
 (N

TU
)

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

Tr
ea

te
d 

W
at

er
 T

ur
bi

di
ty

 (N
TU

)

Peak Settled
Average Treated



Final Report 5-25 07/16/02

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters are installed to treat for these compounds.  CCWC manages these events
by adjusting chemical feed (coagulant and oxidant dose).

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
A summary of PCA vulnerability is shown in Table 5-10.

Table 5-10.  California Cities Water Company: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X
Septic System Areas X
Sanitary Sewer Overflows X X e X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking and/or

water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2) PCAs that
had a numerical score over 11 and associated contaminants detected at the intake.  In addition, DHS
considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is included.  For a more
extensive list of PCAs with numerical scores over 11, see Appendix F.

d Fishing, boating.
e Sewer pump station north of intake.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.
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 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. CCWC is currently in compliance with all applicable existing drinking
water regulations.  See Table 5-11 for a summary.

 CCWC should continue raw and treated water monitoring for TOC.  Enhanced coagulation
will be required based on current monitoring data. CCWC should continue distribution
system monitoring for TTHMs and HAA5 also. CCWC will be in compliance with the new
MCLs, 80 ug/L for TTHM and 60 ug/L for HAA5. Treated water monitoring for bromate
shows that the new MCL can be met.

 CCWC will be required to comply with the Filter Backwash Rule.

It is expected that CCWC will be able to meet all expected upcoming drinking water regulations.
See Table 5-12 for a summary.

 CCWC should be able to comply with the locational running annual average (LRAA)
requirements for TTHMs and HAA5 under the Stage 2 D/DBP Rule.  Current data shows the
LRAA for TTHMs ranging from 18 to 64 ug/L and for HAA5 from 3.8 to 21.6 ug/L.

 CCWC should be able to meet the new turbidity standards under the Long Term 1 ESWTR –
less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. CCWC will be granted 2-
log reduction of Cryptosporidium under the Long Term 1 ESWTR since they implement
conventional filtration and meet the more stringent turbidity standards.

 CCWC should continue source water monitoring for Cryptosporidium and coliform, but
should use USEPA Method 1623 as per the Long Term 2 ESWTR.  Based on current
Cryptosporidium monitoring data it is unlikely that additional action will be required.

 Future federal regulation of cyanobacteria and boron and future state regulation of arsenic
and chromium VI may impact CCWC since they are found in the raw water.
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Table 5-11.  California Cities Water Company: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake are greater than 2 mg/L so enhanced coagulation will be
required.  Should begin monthly monitoring for TOC and alkalinity in raw and
treated water in January 2003 to confirm whether enhanced coagulation is
required. No distribution system DBP data is available.  Should begin monitoring
for TTHMs and HAA5 in January 2003.  Begin collecting chlorine residual with
distribution system coliform samples.  May need to implement enhanced
coagulation or meet an alternative compliance criteria based on monitoring results.
Must be in compliance with TTHM and HAA5 MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by June
2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with
new Federal regulation.
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Table 5-12.  California Cities Water Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels
are being represented.  Phase 2B will require compliance with individual
distribution system monitoring locations with TTHM MCL of 80 ug/L and HAA5
MCL of 60 ug/L. Since distribution system DBP levels are currently unknown, it is
not certain if operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.  Need
to ensure that on-line, continuous monitoring of individual and combined filter
effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E. Coli
and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.  Current protozoa monitoring indicates
additional action will not be required.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics. See
DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal algae
blooms.  The potential for toxin production may be a concern for future regulation.
Aluminum may be a concern in treated water.  California already has a primary (1.0
mg/L) and a secondary (0.2 mg/L) standard. This is not a high priority constituent
to the USEPA and will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are detected in Clear
Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic which
may be lower than the new federal MCL of 10 ug/L.  Only  a concern if California
standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.  Uncertain if
a concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required monitoring
in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CALIFORNIA WATER SERVICE COMPANY (CWSC)

Population Served: 1,227
System Type: CWS

Intake.  The intake is located in the Upper Arm.  It is located 340 feet offshore Lucerne, at a
depth of 12 feet.

Latitude: 39.09162025
Longitude: 122.7999393

Type of Treatment. The current treatment facilities include conventional filtration (coagulation,
flocculation, sedimentation, filtration, and chlorine disinfection) with GAC filtration.  There
have been minor plant improvements to treatment processes as well as the installation of a
backwash settling basin.  The current treatment capacity is 0.69 MGD.

Water Quality Summary.  The raw water is generally of good quality.  Table 5-13 provides a
summary of selected constituent levels in the raw water.

Table 5-13.  California Water Service Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Three detects at 0.078, 0.08 and 0.17 ug/L, all below the primary MCL.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide and endothall tested, not detected.
MTBE and BTEX Tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Maximum detection of 22 mg/L, above the secondary MCL.  Four

additional samples detected below the secondary MCL.
Arsenic Detected at 4.1 ug/L, below the new Federal primary MCL of 10 ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Maximum detection of 4.8 mg/L, above the secondary MCL.  Additional

samples detected below the secondary MCL.
Manganese Maximum detection of 0.150 mg/L, above the secondary MCL.

There was a single detection of aluminum above the primary and secondary MCLs, but all other
aluminum results are below the MCLs.  For this reason, this sample is assumed to be an error.
Arsenic is below the new federal MCL.  VOC and SOC data indicate that these constituents are
not a compliance concern.

Iron and manganese have both been detected at levels above the secondary MCL in the raw
water.  Since CWSC implements conventional filtration followed by GAC filtration, it is
assumed that there is approximately 80% removal of these constituents through treatment.
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Therefore, it is expected that the treated water levels of both iron and manganese are below the
secondary MCLs.

Daily turbidity results were provided for the raw, settled and treated water from October 1999
through December 2000.  A plot of the raw water turbidity is shown on Figure 5-9 and the settled
and treated water turbidity are shown on Figure 5-10.  Raw water turbidity ranges from 1 to 423
NTU, with an average level of 34 NTU and a median level of 20 NTU.  The settled water
turbidity ranges from 0.3 to 11 NTU, with an average level of 1.2 NTU and a median level of 1.0
NTU.  The treated water turbidity ranges from 0.04 to 0.68 NTU, with an average level of 0.07
NTU and a median level of 0.06 NTU.  Based on this data it can be seen that the pre-treatment
processes (coagulation, flocculation and sedimentation) are working very effectively and very
consistently.  There was only one day where treated water turbidity exceeded 0.3 NTU.

CWSC collected one raw and treated water sample for TOC in January 2002.  The raw water
TOC was 4.1 mg/L and the treated water TOC was 2.5 mg/L, which is a reduction of 39%
through the water treatment plant.  These levels will trigger enhanced coagulation requirements.

CWSC has monitored distribution system TTHM levels since April 2001; four locations were
monitored for three quarters.  Individual sample results ranged from 29.82 ug/L to 87 ug/L, with
the running annual average of all four sites at 56.6 ug/L.  The locational running annual average
for the individual monitoring locations ranged from 22.37 ug/L to 65.4 ug/L.  All the data show
compliance with current and upcoming MCLs for TTHM.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters have been installed to treat for these compounds.  CWSC manages these
events by adjusting chemical feed (chlorine dose) and reducing the flow through the plant to
allow for additional treatment.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the CWSC intake.  A summary of PCA vulnerability is shown in
Table 5-14.
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Table 5-14.  California Water Service Company: PCA Vulnerability
Watershed

Assessment a Utility Survey b DWSAP Survey c

Watershed Erosion X X d X
Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X e X
Mining/Sulphur Bank Mine X X
Sanitary Sewer Overflows X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Storm runoff from Rodman Slough.
e Community boat launch, boating, and fishing.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake and at the
intake, although the levels are below the MCL.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The CWSC intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage basin.  All
of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.
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Compliance Evaluation.  CWSC is currently in compliance with all applicable existing drinking
water regulations.  See Table 5-15 for a summary.

 There was a single treated water turbidity excursion above 0.5 NTU, but the 95th percentile is
still below 0.5 NTU.

 CWSC should continue raw and treated water monitoring for TOC to confirm that enhanced
coagulation is required.  It is expected that TOC levels will be greater than 2.0 mg/L and that
enhanced coagulation will be required.

 CWSC should continue distribution system monitoring for TTHMs and begin monitoring for
HAA5 in January 2003 also.  CWSC must be in compliance with the new MCLs, 80 ug/L for
TTHM and 60 ug/L for HAA5, by January 1, 2004.  Available TTHM data indicate this
MCL can be met.

There are insufficient monitoring data to determine if CWSC will be able to meet all expected
upcoming drinking water regulations.  See Table 5-16 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.  Available TTHM data indicate this
MCL can be met.

 CWSC should be able to meet the new turbidity standards under the Long Term 1 ESWTR –
less than 0.3 NTU in 95% of samples and never to exceed 1 NTU.  CWSC will be granted 2-
log reduction of Cryptosporidium under the Long Term 1 ESWTR since they implement
conventional filtration and meet the more stringent turbidity standards.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact CWSC since they are found in the raw water.
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Table 5-15.  California Water Service Company: Existing Drinking Water Regulations Compliance

Regulation
Date of Promulgation Targeted

Constituents Compliance Status
Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in Clear Lake raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.  All treated water turbidity requirements met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as
necessary. Continually maintains chlorine residual >0.2 mg/L in distribution
system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and
performed follow-up monitoring as required.  Results within action levels for
lead and copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake expected to be greater than 2 mg/L so enhanced
coagulation may be required.  Should continue monthly monitoring for TOC
and alkalinity in raw and treated water to confirm whether enhanced
coagulation is required.  Available TTHM data show compliance with the new
MCL of 80 ug/L.  Should begin monitoring for HAA5 in January 2003.  Begin
collecting chlorine residual with distribution system coliform samples.  May
need to implement enhanced coagulation or meet an alternative compliance
criteria based on monitoring results.  Must be in compliance with TTHM and
HAA5 MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No
additional treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance

with new Federal regulation.
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Table 5-16.  California Water Service Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-Product
Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels
are being represented.  Phase 2B will require compliance with individual
distribution system monitoring locations with TTHM MCL of 80 ug/L and
HAA5 MCL of 60 ug/L.  TTHM and HAA5 data are needed for evaluation.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.
Need to ensure that on-line, continuous monitoring of individual and combined
filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E.
Coli and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal
algae blooms.  The potential toxin for production may be a concern for future
regulation.  Aluminum may be a concern in treated water.  California already has
a primary (1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a high
priority constituent to the USEPA and will probably not be regulated by them
soon.  MTBE, boron and manganese are potential contaminants of concern since
they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only a concern if
the California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.  Uncertain
if a concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required
monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CLEARLAKE OAKS COUNTY WATER DISTRICT (CLOCWD)

Population Served: 1,750
System Type: CWS

Intake.  The intake is located in the Oaks Arm.  The CLOCWD began using this intake again
since the completion of the original watershed sanitary survey in 1996.  The CLOCWD is no
longer using the intake well for diversion.  The intake is a screened intake located 200 feet
offshore Clearlake Oaks, at a depth of 12 feet.

Latitude: 39.01893967
Longitude: 122.6757409

Type of Treatment. The current treatment facilities include conventional filtration (coagulation,
flocculation, sedimentation, filtration, and chlorine disinfection) with pre-ozonation and GAC
filtration.  The CLOCWD has added the ozone, dual media filters and GAC filters since the
original watershed sanitary survey conducted in 1996.  The treatment capacity was also increased
from 1.2 to 1.44 MGD over the past five years.

Water Quality Summary.  The raw water is generally of good quality.  Table 5-17 provides a
summary of selected constituent levels in the raw water.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

Daily turbidity results were provided for the raw, settled and treated water from January 1996
through December 2000.  A plot of the raw water turbidity is shown on Figure 5-11 and the
treated water turbidity is shown on Figure 5-12.  Raw water turbidity ranges from 1.44 to 35
NTU, with an average level of 6.84 NTU and a median level of 5.92 NTU. The treated water
turbidity ranges from 0.01 to 0.3 NTU, with an average level of 0.05 NTU and a median level of
0.04 NTU.  Based on this data it can be seen that the pre-treatment processes (coagulation,
flocculation and sedimentation) are working very effectively and very consistently.

Weekly raw water bacteria results were provided for total and fecal coliform from May 1996
through December 2000.  Plots of raw water coliform levels are provided in Figures 5-13
through 5-15.  The total coliform ranges from non-detect (<1MPN/100 mL) to 92,000 MPN/100
mL, with an average value of 1,600 MPN/100 mL and a median value of 100 MPN/100 mL.
Fecal coliform ranges from non-detect to 10,000 MPN/100 mL, with an average value of 100
MPN/100 mL and a median value of 1 MPN/100 mL.  E. Coli ranges from non-detect to 3,000
MPN/100 mL, with an average value of 200 MPN/100 mL and a median value of 10 MPN/100
mL.
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Table 5-17.  Clearlake Oaks County Water District:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Detected in the treated water at 0.097 ug/L, below the primary MCL.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide, endothall, and 2,4-D tested, not detected.
MTBE and BTEX Tested, not detected.
Indicator bacteria Monitored weekly, see discussion in text above.
Pathogens Not tested.
Aluminum Detected at levels below the primary and secondary MCLs.
Arsenic Detected in the treated water at 2.7 ug/L, below the new Federal primary

MCL.
Mercury Tested, not detected.
Boron Not tested.
Iron Detected at levels below the secondary MCL.
Manganese Detected at levels below the secondary MCL.

There have been several low-level detects of disinfection by-products (DBPs) in the raw water,
including:

 Bromodichloromethane – 6.8 ug/L (9/97)

 Dibromomethane – 1.0 ug/L (9/97)

 Chloroform –2.6 ug/L (6/96) and 40 ug/L(9/97)

These detects indicate that either there was a sampling/analytical error or there is chlorine
present at the intake, the source of which is unknown.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters were installed in January 1999 to treat for these compounds.

PCA Vulnerability.   Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the CLOCWD intake.  A summary of PCA vulnerability is shown
in Table 5-18.



Figure 5-11. Clearlake Oaks County Water District: Raw Turbidity
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Figure 5-12.  Clearlake Oaks County Water District: Treated Water Turbidity
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Figure 5-13. Clearlake Oaks County Water District: Raw Water Total Coliform Data
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Figure 5-14. Clearlake Oaks County Water District: Raw Water Fecal Coliform Data 
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Figure 5-15. Clearlake Oaks County Water District: Raw Water E. Coli Data 
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Table 5-18.  Clearlake Oaks County Water District: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X
Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X X
Septic System Areas X
Sanitary Sewer Overflows X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at the intake.

That is, these are PCAs that had the highest numerical score, and (2) PCAs that had a numerical score
over 11 and associated contaminants detected at the intake.  In addition, DHS considers all Clear Lake
intakes to be vulnerable to lake recreation, so that PCA is included.  For a more extensive list of PCAs
with numerical scores over 11, see Appendix F.

d Fishing and boating, nearby beach, residential docks.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake and at the
intake, although the levels are below the MCL.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.

 There are seven active underground storage tank sites within the Oaks Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
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contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation.  CLOCWD is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-19 for a summary.

 CLOCWD will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if enhanced coagulation is required.  It is likely that TOC levels will be greater
than 2.0 mg/L and that enhanced coagulation will be required.

 CLOCWD should begin distribution system monitoring for TTHMs and HAA5 in January
2003 also.

 CLOCWD must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004. Treated water monitoring for bromate must also be conducted
and the MCL complied with.

 CLOCWD will be required to comply with the Filter Backwash Rule.

There is insufficient monitoring data to determine if CLOCWD will be able to meet all expected
upcoming drinking water regulations.  See Table 5-20 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 CLOCWD should be able to meet the new turbidity standards under the Long Term 1
ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU.

 CLOCWD will be granted 2-log reduction of Cryptosporidium under the Long Term 1
ESWTR since they implement conventional filtration and meet the more stringent turbidity
standards.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria and boron and future state regulation of arsenic
and chromium VI may impact COCWD since they are found in the raw water.
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Table 5-19.  Clearlake Oakes County Water District: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring and reporting
requirements are met.  All treated water turbidity requirements met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake are expected to be greater than 2 mg/L so enhanced
coagulation may be required.  Should begin monthly monitoring for TOC and
alkalinity in raw and treated water in January 2003 to confirm whether enhanced
coagulation is required.  No distribution system DBP data is available.  Should
begin monitoring for TTHMs, HAA5 and bromate in January 2003.  Begin
collecting chlorine residual with distribution system coliform samples.  May need
to implement enhanced coagulation or meet an alternative compliance criteria
based on monitoring results.  Must be in compliance with TTHM, HAA5 and
bromate MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by June
2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with
new Federal regulation.
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Table 5-20. Clearlake Oakes County Water District: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted Constituents

Potential Impacts
Stage 2 Disinfectants/Disinfection By-Product
Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of
100 ug/L.  Must conduct Initial Distribution System Evaluation to ensure that
highest DBP levels are being represented.  Phase 2B will require compliance
with individual distribution system monitoring locations with TTHM MCL of
80 ug/L and HAA5 MCL of 60 ug/L. Since distribution system DBP levels are
currently unknown, it is not certain if operational changes or treatment
facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.
Need to ensure that on-line, continuous monitoring of individual and combined
filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E.
Coli and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal
algae blooms.  The potential for toxin production may be a concern for future
regulation.  Aluminum may be a concern in treated water.  California already
has a primary (1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a
high priority constituent to the USEPA and will probably not be regulated by
them soon.  MTBE, boron and manganese are potential contaminants of
concern since they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only  a concern if
the California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for
chromium VI.  This may be lower than the existing standard for total
chromium.  Uncertain if a concern at this time since no monitoring data are
available.  Need to monitor chromium VI as part of the California unregulated
constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CLEARWATER MUTUAL WATER COMPANY (CMWC)

Population Served: 80
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is a screened intake located 200 feet offshore
south of Fraser Point, at a depth of 23 feet.

Latitude: 38.9801505
Longitude: 122.7370132

Type of Treatment. The current treatment facilities include direct filtration (coagulation,
flocculation, limited sedimentation, filtration, and chlorine disinfection) with GAC filtration.
There have been no changes in facilities since the original watershed sanitary survey was
conducted in 1996.  The current treatment capacity is 0.072 MGD.

Water Quality Summary.  The raw water is generally of good quality.  Table 5-21 provides a
summary of selected constituent levels in the raw water.

Table 5-21.  Clearwater Mutual Water Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Detected once at 0.11 ug/L, below the primary MCL.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide, endothall, and 2,4-D tested, not detected.
MTBE and BTEX MTBE not tested.  BTEX tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Detected at levels below the primary and secondary MCLs.
Arsenic Tested, not detected.
Mercury Tested, not detected.
Boron Not tested.
Iron Tested, not detected.
Manganese Tested, not detected.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

There have been several low-level detects of DBPs in the raw water, including:

 Bromodichloromethane 1.7 ug/L (6/96)

 Chloroform 16 ug/L (6/96)
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These detects indicate that either there was a sampling/analysis error or there is chlorine present
at the intake, the source of which is unknown.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters have been installed to treat for these compounds.  CMWC manages these
events by adjusting chemical feed and backwashing the filters more frequently.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the CMWC intake.  A summary of PCA vulnerability is shown in
Table 5-22.

Table 5-22.  Clearwater Mutual Water Company: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X X d

Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X e X
Mining/Sulphur Bank Mine X
Septic System Areas X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Road runoff.
e Park dock and boat launch, beach.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake and at the
intake, although the levels are below the MCL.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.
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 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.   There are, however, no intake raw water coliform data to
substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The CMWC intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept the Lake.  Therefore, the intake is not considered vulnerable to
any known contaminant plumes.

Compliance Evaluation. CMWC is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-23 for a summary:

 CMWC should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also.

 CMWC must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004.

There are insufficient monitoring data to determine if CMWC will be able to meet all expected
upcoming drinking water regulations.  See Table 5-24 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 CMWC is expected to be able to meet the new turbidity standards under the Long Term 1
ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. CMWC may
need to prove 2-log reduction of Cryptosporidium under the Long Term 1 ESWTR since they
implement direct filtration.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria and boron and future state regulation of arsenic
and chromium VI may impact CMWC since they are found in the raw water.
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Table 5-23.  Clearwater Mutual Water Company: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs No distribution system DBP data is available.  Should begin monitoring for
TTHMs and HAA5 in January 2003.  Begin collecting chlorine residual with
distribution system coliform samples.  May need to implement enhanced
coagulation or meet an alternative compliance criteria based on monitoring results.
Must be in compliance with TTHM and HAA5 MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new Federal regulation.



Final Report 5-50 07/16/02

Table 5-24.  Clearwater Mutual Water Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation Targeted Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection
By-Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels are
being represented.  Phase 2B will require compliance with individual distribution
system monitoring locations with TTHM MCL of 80 ug/L and HAA5 MCL of 60
ug/L. Since distribution system DBP levels are currently unknown, it is not certain if
operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface
Water Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.  Need
to ensure that on-line, continuous monitoring of individual and combined filter
effluent turbidity is available.

Long Term 2 Enhanced Surface
Water Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E. Coli
and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate
Contaminant List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.  See
DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal algae
blooms.  The potential for toxin production may be a concern for future regulation.
Aluminum may be a concern in treated water.  California already has a primary (1.0
mg/L) and a secondary (0.2 mg/L) standard. This is not a high priority constituent to
the USEPA and will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are detected in Clear
Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic which
may be lower than the new federal MCL of 10 ug/L.  Only  a concern if California
standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium VI.
This may be lower than the existing standard for total chromium.  Uncertain if a
concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required monitoring
in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CITY OF LAKEPORT

Population Served: 4,498
System Type: CWS

Intake.  The intake is located in the Upper Arm.  It is located 2,000 feet offshore Lakeport, at a
depth of 7 feet.

Latitude: 39.03479424
Longitude: 122.9059741

Type of Treatment.  The City has abandoned its old water treatment plant and constructed an
entirely new water treatment facility. The current treatment facility is an alternative technology
which includes pre-oxidation and pH control, followed by coagulation and flocculation through
an upflow clarifier, then followed by a tri-media polishing filter, post-ozonation activated carbon
vessels, and post-chlorination.  The design capacity is 1.5 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-25 provides a
summary of selected constituent levels in the raw water.

Table 5-25.  City of Lakeport:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide, endothall, and 2,4-D tested, not detected.
MTBE and BTEX Tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Maximum detection of 1.4 mg/L, above the secondary MCL
Arsenic Detected at 0.45 ug/L, below the new Federal primary MCL of 10 ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Maximum detection of 1.2 mg/L, above the secondary MCL.
Manganese Maximum detection of 0.76 mg/L, above the secondary MCL.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

Aluminum, iron and manganese have all been detected at levels above the secondary MCL in the
raw water. The treated water data provided by the City shows that the water treatment plant is
effective at removing all constituents to levels below the secondary MCLs.
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The raw water is characterized by short-term algae blooms during the summer and fall months
with associated high turbidity events.  These blooms cause treatment problems, such as filter-
clogging, and result in taste and odor problems.  GAC filters have been installed to treat for these
compounds.  Plant operators respond by using a form of pH control to keep coagulation
effective.  Plant operators also respond by increasing ozone feed and more frequent backwashing
of the contact clarifier.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the City of Lakeport intake.  A summary of PCA vulnerability is
shown in Table 5-26.

Table 5-26.  City of Lakeport: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X X
Sanitary Sewer Overflows X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at the intake.

That is, these are PCAs that had the highest numerical score, and (2) PCAs that had a numerical score
over 11 and associated contaminants detected at the intake.  In addition, DHS considers all Clear Lake
intakes to be vulnerable to lake recreation, so that PCA is included.  For a more extensive list of PCAs
with numerical scores over 11, see Appendix F.

d Boat mooring, apartment complex with dock, fishing, water-skiing, and boat launch.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.
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 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The City intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage basin.  All
of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. The City is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-27 for a summary.

 The City should begin distribution system monitoring for TTHMs and HAA5 in January
2003 also. The City must be in compliance with the new MCLs, 80 ug/L for TTHM and 60
ug/L for HAA5, by January 1, 2004. Treated water monitoring for bromate must also be
conducted and the MCL complied with.

 The City will be required to comply with the Filter Backwash Rule.

There are insufficient monitoring data to determine if the City will be able to meet all expected
upcoming drinking water regulations.  See Table 5-28 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 The City should be able to meet the new turbidity standards under the Long Term 1 ESWTR
– less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. Since they are already
required to meet a turbidity performance standard of 0.2 NTU as per DHS’ approval of the
alternate treatment technology.  The City may need to prove 2-log reduction of
Cryptosporidium under the Long Term 1 ESWTR since they implement an alternative
filtration.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact the City since they are found in the raw water.
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Table 5-27.  City of Lakeport: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Need to finalize operations of new water treatment facilities to ensure meet the

3/4 log removal for Giardia/virus.  Make certain all operating, monitoring, and
reporting requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as
necessary. Continually maintains chlorine residual >0.2 mg/L in distribution
system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/
Disinfection By-Product Rule

1998 D/DBPs No distribution system DBP data is available.  Should begin monitoring for
TTHMs, HAA5 and bromate in January 2003.  Begin collecting chlorine residual
with distribution system coliform samples.  May need to implement enhanced
coagulation or meet an alternative compliance criteria based on monitoring
results.  Must be in compliance with TTHM, HAA5 and bromate MCLs by
January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by June
2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with
new Federal regulation.
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Table 5-28.  City of Lakeport: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation Targeted Compounds Potential Impacts
Stage 2 Disinfectants/Disinfection
By-Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels
are being represented.  Phase 2B will require compliance with individual
distribution system monitoring locations with TTHM MCL of 80 ug/L and
HAA5 MCL of 60 ug/L. Since distribution system DBP levels are unknown not
certain if operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface
Water Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.
Need to ensure that on-line, continuous monitoring of individual and combined
filter effluent turbidity is available.

Long Term 2 Enhanced Surface
Water Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E.
Coli and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate
Contaminant List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the watershed.
Cyanobacteria has been monitored and is present during seasonal algae blooms.
The toxin production may be a concern for future regulation.  Aluminum may be
a concern in treated water.  California already has a primary (1.0 mg/L) and a
secondary (0.2 mg/L) standard. This is not a high priority constituent to the
USEPA and will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are detected in Clear
Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only  a concern if
California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.  Uncertain
if a concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required
monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CRESCENT BAY IMPROVEMENT COMPANY (CBIC)

Population Served: 17
System Type: Non Transient Non Community Water System (NTNCWS)

Intake.  The intake is located in the Lower Arm.  It is located 75 feet offshore Jago Bay, at a
depth of 25 feet.

Latitude: 38.94377515
Longitude: 122.6701777

Type of Treatment.  The treatment facilities include coagulant addition, mono-sand pressure
filtration, and hypochlorite disinfection. There have been no major changes in facilities since the
original watershed sanitary survey was conducted in 1996.  The current treatment capacity is
0.043 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-29 provides a
summary of selected constituent levels in the raw water.

Table 5-29. Crescent Bay Improvement Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Not tested.
MTBE and BTEX Not tested.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Detected at levels below the primary and secondary MCLs.
Arsenic Detected at <2 to 5 ug/L, below the new Federal primary MCL of 10 ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Detects ranged from 0.24 to 0.51 mg/L, above the secondary MCL.
Manganese Detected at levels below the secondary MCL.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern. There was a single detection of ethyl parathion at 4.5
ug/L (9/99).  Ethyl parathion is used as an insecticide on wheat crops and nut trees.  There is no
drinking water standard for ethyl parathion.

Iron has been detected at levels above the secondary MCL in the raw water.  Since CBIC
implements GAC filtration, it is assumed that there is approximately 40% removal of this
constituent through treatment.  Using this removal rate, it is expected that the treated water level
of iron is below the secondary MCL.
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The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms result in taste and odor problems.  Carbon filtration is utilized to treat for these
compounds.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these have been detected at the CBIC intake.  A summary of PCA vulnerability is
shown in Table 5-30.

Table 5-30.  Crescent Bay Improvement Company: PCA Vulnerability
Watershed

Assessment a
Utility Survey b DWSAP Survey c

Watershed Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X X
Septic System Areas X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Homeowners association pier, beach, dock, fishing, swimming, boating.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.   There are, however, no intake raw water coliform data to
substantiate this potential concern.
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 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The CBIC intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. CBIC is not in compliance with the Surface Water Treatment Rule.
See Table 5-31 for a summary.

 CBIC needs to install treatment facilities to provide 3/4-log reduction of Giardia and viruses.

 CBIC will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if conventional filtration processes are installed.  It is likely that TOC levels will
be greater than 2.0 mg/L and that enhanced coagulation may be required.

 CBIC should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also. CBIC must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004.

There are insufficient monitoring data to determine if CBIC will be able to meet all expected
upcoming drinking water regulations.  See Table 5-32 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 CBIC should install facilities to be able to meet the new turbidity standards under the Long
Term 1 ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. CBIC
will need to install facilities to obtain 2-log reduction of Cryptosporidium under the Long
Term 1 ESWTR.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of boron and future state regulation of arsenic and chromium VI
may impact CBIC since they are found in the raw water.
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Table 5-31.  Crescent Bay Improvement Company: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Not required to be in compliance.
Surface Water Treatment Rule 1989 Microbial and Turbidity Need to install filtration and disinfection facilities to meet the 3/4 log removal

for Giardia/virus.
Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as

necessary. Continually maintains chlorine residual >0.2 mg/L in distribution
system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/
Disinfection By-Product Rule

1998 D/DBPs TOC levels in Clear Lake expected to be greater than 2 mg/L so enhanced
coagulation may be required.  May need to begin monthly monitoring for TOC
and alkalinity in raw and treated water in January 2003 to confirm whether
enhanced coagulation is required.  No distribution system DBP data is
available.  Should begin monitoring for TTHMs and HAA5 in January 2003.
Begin collecting chlorine residual with distribution system coliform samples.
May need to implement enhanced coagulation or meet an alternative
compliance criteria based on monitoring results.  Must be in compliance with
TTHM and HAA5 MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw ater with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Not required to be in compliance.
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Table 5-32.  Crescent Bay Improvement Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation Targeted Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels
are being represented.  Phase 2B will require compliance with individual
distribution system monitoring locations with TTHM MCL of 80 ug/L and HAA5
MCL of 60 ug/L. Since distribution system DBP levels are unknown, it is not
certain if operational changes or treatment facilities will be currently required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will need to install treatment facilities to achieve 2-log reduction of
Cryptosporidum, such as conventional or slow sand filtration treatment.  Must
design to meet the new turbidity standards of 0.3 NTU in 95% of samples and
never to exceed 1 NTU.  Unknown if disinfection profiling and benchmarking is
required since no distribution system DBP data is available.  Need to ensure that
on-line, continuous monitoring of individual and combined filter effluent
turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E. Coli
and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant
List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal
algae blooms.  The potential for toxin production may be a concern for future
regulation.  Aluminum may be a concern in treated water.  California already has
a primary (1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a high
priority constituent to the USEPA and will probably not be regulated by them
soon.  MTBE, boron and manganese are potential contaminants of concern since
they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only  a concern if the
California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.  Uncertain
if a concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required
monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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HIGHLANDS WATER COMPANY (HWC)

Population Served: 2,363
System Type: CWS

Intake. The intake is located in the Lower Arm.  It is a screened intake located off Beakban
Island, at a depth of 15 to 20 feet.

Latitude: 38.94974835
Longitude: 122.645536

Type of Treatment. The current treatment facilities include conventional filtration (coagulation,
flocculation, sedimentation, filtration, and chlorine disinfection) with pre-ozonation and GAC
filtration. There have been no changes in facilities since the original watershed sanitary survey
was conducted in 1996.  The treatment capacity is 2.5 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-33 provides a
summary of selected constituent levels in the raw water.

Table 5-33.  Highlands Water Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide tested, not detected.
MTBE and BTEX Not tested.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Tested, not detected.
Arsenic Detected at 3.1 to 6.2 ug/L, below the new Federal primary MCL of 10 ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Maximum detection of 0.76 mg/L, above the secondary MCL.
Manganese Detects range from 0.024 to 0.33 mg/L, above the secondary MCL.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

Iron and manganese have both been detected at levels above the secondary MCL in the raw
water.  Since HWC implements conventional filtration followed by GAC filtration, it is assumed
that there is approximately 80% removal of these constituents through treatment.  Therefore, it is
expected that the treated water levels of both iron and manganese are below the secondary
MCLs.
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The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters were installed to treat for these compounds.  HWC manages these events
by adjusting chemical feed (ozone dose) and using powdered activated carbon (PAC) in the
clarifiers.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the HWC intake.  A summary of PCA vulnerability is shown in
Table 5-34.

Table 5-34.  Highlands Water Company: PCA Vulnerability
Watershed

Assessment a Utility Survey b DWSAP Survey c

Watershed Erosion X X d

Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X e X
Mining/Sulphur Bank Mine X X
Septic System Areas X
Sanitary Sewer Overflows X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Rodman Slough runoff.
e Boating fishing jet skiing.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.
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 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept the Lake.  Therefore, the intake is not considered vulnerable to
any known contaminant plumes.

Compliance Evaluation. HWC is currently in compliance with all applicable existing drinking
water regulations.  See Table 5-35 for a summary.

 HWC will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if enhanced coagulation is required.  It is likely that TOC levels will be greater
than 2.0 mg/L and that enhanced coagulation will be required.

 HWC should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also. HWC must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004. Treated water monitoring for bromate must also be conducted
and the MCL complied with.

 HWC will be required to comply with the Filter Backwash Rule.

There are insufficient monitoring data to determine if HWC will be able to meet all expected
upcoming drinking water regulations.  See Table 5-36 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 HWC should be able to meet the new turbidity standards under the Long Term 1 ESWTR –
less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. HWC will be granted 2-
log reduction of Cryptosporidium under the Long Term 1 ESWTR since they implement
conventional filtration and meet the more stringent turbidity standards.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact HWC since they are found in the raw water.
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Table 5-35.  Highlands Water Company: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake are expected to be greater than 2 mg/L so enhanced
coagulation may be required.  Should begin monthly monitoring for TOC and
alkalinity in raw and treated water in January 2003 to confirm whether enhanced
coagulation is required.  No distribution system DBP data is available.  Should
begin monitoring for TTHMs, HAA5 and bromate in January 2003.  Begin
collecting chlorine residual with distribution system coliform samples.  May need
to implement enhanced coagulation or meet an alternative compliance criteria
based on monitoring results.  Must be in compliance with TTHM, HAA5 and
bromate MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 7 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new Federal regulation.
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Table 5-36.  Highlands Water Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2
Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels are
being represented.  Phase 2B will require compliance with individual distribution
system monitoring locations with TTHM MCL of 80 ug/L and HAA5 MCL of 60 ug/L.
Since distribution system DBP levels are currently unknown, and it is not certain if
operational changes or treatment facilities will be required.

Long Term 1 Enhanced
Surface Water Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of samples
and never to exceed 1 NTU.  Unknown if disinfection profiling and benchmarking is
required since no distribution system DBP data is available.  Need to ensure that on-
line, continuous monitoring of individual and combined filter effluent turbidity is
available.

Long Term 2 Enhanced
Surface Water Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E. Coli and
turbidity.  Need to ensure that system complies with more stringent Cryptopsoridium
action requirements, if required based on source water concentrations of
Cryptosporidium.

Drinking Water Candidate
Contaminant List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.  See
DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal algae
blooms.  The potential for toxin production may be a concern for future regulation.
Aluminum may be a concern in treated water.  California already has a primary (1.0
mg/L) and a secondary (0.2 mg/L) standard. This is not a high priority constituent to the
USEPA and will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic which
may be lower than the new federal MCL of 10 ug/L.  Only  a concern if the California
standard is set at less than 7 ug/L.

California Chromium VI
Regulation

2004 Chromium VI California DHS will be developing a new drinking water standard for chromium VI.
This may be lower than the existing standard for total chromium.  Uncertain if a
concern at this time since no monitoring data are available.  Need to monitor chromium
VI as part of the California unregulated constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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KONOCTI COUNTY WATER DISTRICT (KCWD)

Population Served: 1,550
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is a screened intake located 250 feet offshore
Redbud Park at Clearlake, at a depth of 15 feet.

Latitude: 38.94831509
Longitude: 122.6381979

Type of Treatment. The current treatment facilities include conventional filtration (coagulation,
flocculation, sedimentation, filtration, and chlorine disinfection) with pre-ozonation and GAC
filtration. There have been no changes in facilities since the original watershed sanitary survey
was conducted in 1996.  The treatment capacity is 1.2 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-37 provides a
summary of selected constituent levels in the raw water.

Table 5-37.   Konocti County Water District:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides 2,4-D tested, not detected.
MTBE and BTEX MTBE detected at 1.1 to 3.3 ug/L, below the primary and secondary

MCLs.
BTEX tested, not detected.

Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Maximum detection of 1.1 mg/L, above the secondary MCL.
Arsenic Raw water tested, not detected.  A single treated water detection at 25

ug/L, above the new Federal primary MCL of 10 ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Maximum detection of 1.4 mg/L, above the secondary MCL.
Manganese Maximum detection of 0.055 mg/L, above the secondary MCL.

VOC and SOC data indicate that these constituents are not a compliance concern.  There were
low-level detects of two VOCs in the raw water, including:

 1,2-Dibromo-3-chloropropane (DBCP) at 0.01 ug/L (5/96)

 Ethylene Dibromide (EDB) at 0.02 ug/L (5/96)
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Both of these constituents are used as pesticides, but neither is legal for use in California.  DBCP
has never been registered for use in California and EDB has been banned since 1987.  It is
unlikely, therefore, that these were the constituents actually detected.  Also, both of these
constituents are commonly mis-represented by analytical laboratories for brominated DBPs.  It is
more likely that there are DBPs present in the raw water caused by chlorine from an unknown
source.

Aluminum, iron and manganese have all been detected at levels above the secondary MCLs in
the raw water. The treated water data provided by KCWD shows that the water treatment plant is
effective at removing all constituents to levels below the secondary MCLs.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters have been installed to treat for these compounds. Plant operators respond
by decreasing plant flows and increasing filter backwashing.  The plant has also experienced
increased clay particles (attributed to vineyard development in the watershed).  Plant operators
respond by monitoring turbidities, and jar testing to adjust coagulant dosing.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the KCWD intake.  A summary of PCA vulnerability is shown in
Table 5-38.

Table 5-38.   Konocti County Water District: PCA Vulnerability
Watershed

Assessment a
Utility Survey b DWSAP Survey c

Watershed Erosion X X d

Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X e X
Mining/Sulphur Bank Mine X X
Septic System Areas X
Sanitary Sewer Overflows X
Eastlake Landfill X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at the intake.

That is, these are PCAs that had the highest numerical score, and (2) PCAs that had a numerical score
over 11 and associated contaminants detected at the intake.  In addition, DHS considers all Clear Lake
intakes to be vulnerable to lake recreation, so that PCA is included.  For a more extensive list of PCAs
with numerical scores over 11, see Appendix F.

d Urban/residential/parking lot runoff.
e Bass fishing tournaments, boat launch.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.
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 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake and at
the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are generally below the new MCL.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

 The Lake County Eastlake Landfill is a Class III landfill located east of City of Clearlake.
There is some recent low level VOC contamination of underlying groundwater.  This
groundwater contaminant plume has not intercepted the Lake.  Leachate and surface runoff
from areas in contact with waste are piped to a lined impoundment for evaporation.  When
the impoundment capacity is exceeded, the leachate/runoff water is sent to the Southeast
Regional Wastewater Treatment Plant.  Only surface runoff from areas that have no contact
with the waste enters Molesworth Creek (a tributary of Clear Lake).  It is currently unlikely
that the Landfill affects Lake water quality.

 There is a large urban runoff ditch that runs alongside Ballpark Drive and discharges to the
Lake adjacent to the KCWD intake.  Because of its size and proximity, runoff from this ditch
exacerbates storm-related turbidity problems for the KCWD.

Compliance Evaluation. KCWD is currently in compliance with all applicable existing drinking
water regulations.  See Table 5-39 for a summary.

 KCWD will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if enhanced coagulation is required.  It is likely that TOC levels will be greater
than 2.0 mg/L and that enhanced coagulation will be required.
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 KCWD should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also. KCWD must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004. Treated water monitoring for bromate must also be conducted
and the MCL complied with.

 KCWD will be required to comply with the Filter Backwash Rule.

There are insufficient monitoring data to determine if KCWD will be able to meet all expected
upcoming drinking water regulations.  See Table 5-40 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 KCWD should be able to meet the new turbidity standards under the Long Term 1 ESWTR –
less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. KCWD will be granted 2-
log reduction of Cryptosporidium under the Long Term 1 ESWTR since they implement
conventional filtration and meet the more stringent turbidity standards.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact KCWD since they are found in the raw water.
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Table 5-39.  Konocti County Water District: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake are expected to be greater than 2 mg/L so enhanced
coagulation may be required.  Should begin monthly monitoring for TOC and
alkalinity in raw and treated water in January 2003 to confirm whether enhanced
coagulation is required.  No distribution system DBP data is available.  Should
begin monitoring for TTHMs, HAA5 and bromate in January 2003.  Begin
collecting chlorine residual with distribution system coliform samples.  May need
to implement enhanced coagulation or meet an alternative compliance criteria
based on monitoring results.  Must be in compliance with TTHM, HAA5 and
bromate MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with one detection at 25 ug/L, all treated water
samples non-detect.  No additional treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by June
2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with
new Federal regulation.
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Table 5-40.  Konocti County Water District: Future Drinking Water Regulations Compliance

Regulation
Expected Date

of Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels
are being represented.  Phase 2B will require compliance with individual
distribution system monitoring locations with TTHM MCL of 80 ug/L and HAA5
MCL of 60 ug/L. Since distribution system DBP levels are currently unknown, it
is not certain if operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.
Need to ensure that on-line, continuous monitoring of individual and combined
filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E. Coli
and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant
List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal
algae blooms.  The potential for toxin production may be a concern for future
regulation.  Aluminum may be a concern in treated water.  California already has
a primary (1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a high
priority constituent to the USEPA and will probably not be regulated by them
soon.  MTBE, boron and manganese are potential contaminants of concern since
they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only a concern if the
California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.  Uncertain
if a concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required
monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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KONOCTI HARBOR RESORT & SPA (KHRS)

Population Served: 14 Permanent/350 Daily
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is a screened intake located 25 feet offshore
the north side of Fraser Point, at a depth of 4 feet.

Latitude: 38.98768386
Longitude: 122.7403623

Type of Treatment.  The current treatment facilities include conventional filtration
(coagulation, flocculation, sedimentation, filtration, and chlorine disinfection) with GAC
filtration.  There have been major modifications to the sedimentation and filtration processes
since the original watershed sanitary survey was conducted in 1996.  The current treatment
capacity is 0.25 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-41 provides a
summary of selected constituent levels in the raw water.

Table 5-41.  Konocti Harbor Resort & Spa:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Detected once at 0.1 ug/L, below the primary MCL.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide and endothall tested, not detected.
MTBE and BTEX Not tested.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Tested, not detected.
Arsenic Tested, not detected.
Mercury Tested, not detected.
Boron Not tested.
Iron Maximum detection of 0.66 mg/L, above the secondary MCL.
Manganese Tested, not detected.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.  There was a single detection of pentachlorophenol at
0.25 ug/L (2/99), which is the below the primary MCL of 1 ug/L.  Pentachlorophenol is a SOC
used as a wood preservative and pesticide.
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There have been several low-level detects of DBPs in the raw water, including:

 Bromodichloromethane at 11.6 ug/L (4/98)

 Chloroform at 19 ug/L (4/98)

 Dibromomethane at 0.93 ug/L (4/98)

These detects indicate that either there was a sampling/analysis error or there is chlorine present
at the intake, the source of which is unknown.

Iron has been detected at levels above the secondary MCL in the raw water.  Since KHRS
implements conventional filtration followed by GAC filtration, it is assumed that there is
approximately 80% removal of this constituent through treatment.  Using this removal rate, it is
expected that the treated water level of iron is below the secondary MCL.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters have been installed to treat for these compounds.  KHRS manages these
events by adjusting chemical feed (chlorine dose).

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the KHRS intake.  A summary of PCA vulnerability is shown in
Table 5-42.

Table 5-42.  Konocti Harbor Resort & Spa: PCA Vulnerability
Watershed

Assessment a
Utility Survey b DWSAP Survey c

Watershed Erosion X
Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X
Sanitary Sewer Overflows X
Septic System Areas X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Boating, fishing ,beach, and fuel docks.
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 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake and at the
intake, although the levels are below the MCL.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake and at
the intake.  MTBE has not been tested at he intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.   There are, however, no intake raw water coliform data to
substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. KHRS is currently in compliance with all applicable existing drinking
water regulations.  See Table 5-43 for a summary.

 KHRS will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if enhanced coagulation is required.  It is likely that TOC levels will be greater
than 2.0 mg/L and that enhanced coagulation will be required.

 KHRS should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also. KHRS must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004.

There are insufficient monitoring data to determine if KHRS will be able to meet all expected
upcoming drinking water regulations.  See Table 5-44 for a summary.
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Table 5-43.  Konocti Harbor Resort and Spa: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake expected to be greater than 2 mg/L so enhanced
coagulation may be required.  Should begin monthly monitoring for TOC and
alkalinity in raw and treated water in January 2003 to confirm whether enhanced
coagulation is required.  No distribution system DBP data is available.  Should
begin monitoring for TTHMs and HAA5 in January 2003.  Begin collecting
chlorine residual with distribution system coliform samples.  May need to
implement enhanced coagulation or meet an alternative compliance criteria based
on monitoring results.  Must be in compliance with TTHM and HAA5 MCLs by
January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new Federal regulation.
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Table 5-44.  Konocti Harbor Resort and Spa: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-Product
Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system monitoring
locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of 100 ug/L.  Must
conduct Initial Distribution System Evaluation to ensure that highest DBP levels
are being represented.  Phase 2B will require compliance with individual
distribution system monitoring locations with TTHM MCL of 80 ug/L and HAA5
MCL of 60 ug/L. Since distribution system DBP levels are currently unknown, it
is not certain if operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.
Need to ensure that on-line, continuous monitoring of individual and combined
filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E. Coli
and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated organics.
See DWCCL in Appendix C.  Most organics are not detected in the watershed.
Cyanobacteria has been monitored and is present during seasonal algae blooms.
The toxin potential for production may be a concern for future regulation.
Aluminum may be a concern in treated water.  California already has a primary
(1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a high priority
constituent to the USEPA and will probably not be regulated by them soon.
MTBE, boron and manganese are potential contaminants of concern since they are
detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only a concern if the
California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for chromium
VI.  This may be lower than the existing standard for total chromium.  Uncertain
if a concern at this time since no monitoring data are available.  Need to monitor
chromium VI as part of the California unregulated constituents required
monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent



Final Report 5-77 07/16/02

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 KHRS is expected to be able to meet the new turbidity standards under the Long Term 1
ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. KHRS will be
granted 2-log reduction of Cryptosporidium under the Long Term 1 ESWTR since they
implement conventional filtration, provided they meet the more stringent turbidity standards.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

Future federal regulation of cyanobacteria and boron and future state regulation of arsenic and
chromium VI may impact KHRS since they are found in the raw water.
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LAKE COUNTY SPECIAL DISTRICTS – NORTH LAKEPORT

Population Served: 948
System Type: CWS

Intake.  The intake is located in the Upper Arm.  It is a screened inlet located 1200 feet offshore
Rocky Point, at a depth of 16 feet.

Latitude: 39.09131379
Longitude: 122.8981907

Type of Treatment. The current treatment facility is an alternative treatment technology that
consists of coagulation, flocculation, upflow contact-clarification, tri-media filtration, and
chlorine disinfection with pre-ozonation and GAC filtration. There have been no changes in
facilities since the original watershed sanitary survey was conducted in 1996.  The treatment
capacity is 1.5 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-45 provides a
summary of selected constituent levels in the raw water.

Table 5-45.  Lake County – North Lakeport:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Two detects at 0.81 and 0.87 ug/L, below the primary MCL.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide and endothall tested, not detected.
MTBE and BTEX MTBE detected at 0.54 ug/L, below the primary and secondary MCLs.

BTEX tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Tested, not detected.
Arsenic Tested, not detected.
Mercury Tested, not detected.
Boron Not tested.
Iron Detects ranged from 0.44 to 0.69 mg/L, above the secondary MCL.
Manganese Detects ranged from 0.049 to 0.33 mg/L, above the secondary MCL.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

Iron and manganese have both been detected at levels above the secondary MCL in the raw
water.  Since the County implements conventional filtration followed by GAC filtration, it is
assumed that there is approximately 80% removal of these constituents through treatment.
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Therefore, it is expected that the treated water levels of both iron and manganese are below the
secondary MCLs.

The raw water is characterized by short-term algae blooms during the summer and fall months
with associated elevated turbidity.  These blooms cause treatment problems, such as filter-
clogging, and result in taste and odor problems.  GAC filters have been installed to treat for these
compounds.  The County manages these events by adjusting chemical feed (ozone and coagulant
dose) and reducing the flow through the plant to allow for additional treatment. The plant also
experiences short-term very high turbidities. On occasion they have shut the plant down.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the County’s North Lakeport intake.  A summary of PCA
vulnerability is shown in Table 5-46.

Table 5-46.  Lake County – North Lakeport: PCA Vulnerability
Watershed

Assessment a
Utility Survey b DWSAP Survey c

Watershed Erosion X X d X
Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X e X
Mining/Sulphur Bank Mine X
Sanitary Sewer Overflows X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Residential/storage yard/parking lot runoff.
e Boating, fishing.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake and at the
intake, although the levels are below the MCL.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake and at
the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.
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 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the commonly used herbicides diquat dibromide, endothall, or
2,4-D.

 The County’s North Lakeport intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage basin.  All
of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. The County is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-47 for a summary.

 The County should begin distribution system monitoring for TTHMs and HAA5 in January
2003 also. The County must be in compliance with the new MCLs, 80 ug/L for TTHM and
60 ug/L for HAA5, by January 1, 2004. Treated water monitoring for bromate must also be
conducted and the MCL complied with.

 The County will be required to comply with the Filter Backwash Rule.

There are insufficient monitoring data to determine if the County will be able to meet all
expected upcoming drinking water regulations.  See Table 5-48 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 The County should be able to meet the new turbidity standards under the Long Term 1
ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU, since they are
already required to meet a turbidity performance standard of 0.2 NTU as per DHS’ approval
of the alternate treatment technology.  The County may need to prove 2-log reduction of
Cryptosporidium under the Long Term 1 ESWTR since they implement an alternative
filtration.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact the County since they are found in the raw water.
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Table 4-47.  Lake County North Lakeport: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs No distribution system DBP data is available.  Should begin monitoring for
TTHMs, HAA5 and bromate in January 2003.  Begin collecting chlorine residual
with distribution system coliform samples.  May need to implement enhanced
coagulation or meet an alternative compliance criteria based on monitoring results.
Must be in compliance with TTHM, HAA5 and bromate MCLs by January 1,
2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by June
2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with
new Federal regulation.
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Table 4-48.  Lake County North Lakeport:  Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of
100 ug/L.  Must conduct Initial Distribution System Evaluation to ensure
that highest DBP levels are being represented.  Phase 2B will require
compliance with individual distribution system monitoring locations with
TTHM MCL of 80 ug/L and HAA5 MCL of 60 ug/L. Since distribution
system DBP levels are currently unknown, it is not certain if operational
changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional
filtration treatment.  Expected to meet the new turbidity standards of 0.3
NTU in 95% of samples and never to exceed 1 NTU.  Unknown if
disinfection profiling and benchmarking is required since no distribution
system DBP data is available.  Need to ensure that on-line, continuous
monitoring of individual and combined filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium,
E. Coli and turbidity.  Need to ensure that system complies with more
stringent Cryptopsoridium action requirements, if required based on source
water concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant
List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated
organics.  See DWCCL in Appendix C.  Most organics are not detected in
the watershed.  Cyanobacteria has been monitored and is present during
seasonal algae blooms.  The potential for toxin production may be a concern
for future regulation.  Aluminum may be a concern in treated water.
California already has a primary (1.0 mg/L) and a secondary (0.2 mg/L)
standard. This is not a high priority constituent to the USEPA and will
probably not be regulated by them soon.  MTBE, boron and manganese are
potential contaminants of concern since they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for
arsenic which may be lower than the new federal MCL of 10 ug/L.  Only  a
concern if the California standard is et at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for
chromium VI.  This may be lower than the existing standard for total
chromium.  Uncertain if a concern at this time since no monitoring data are
available.  Need to monitor chromium VI as part of the California
unregulated constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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LAKE COUNTY SPECIAL DISTRICTS – SODA BAY

Population Served: 529
System Type: CWS

Intake.  The intake is located in the Upper Arm.  It is a screened inlet located 125 feet offshore
Soda Bay, at a depth of 23 feet.

Latitude: 39.00900551
Longitude: 122.7867996

Type of Treatment. The current treatment facility is an alternative treatment technology that
consists of coagulation, flocculation, upflow contact clarification, tri-media filtration, and
chlorine disinfection with pre-ozonation and GAC filtration. There have been no changes in
facilities since the original watershed sanitary survey was conducted in 1996.  The treatment
capacity is 0.65 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-49 provides a
summary of selected constituent levels in the raw water.

Table 5-49.  Lake County – Soda Bay:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Detected once at 0.0075 ug/L, below the primary MCL.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide, endothall, and 2,4-D tested, not detected.
MTBE and BTEX Tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Tested, not detected.
Arsenic Detected at 4.8 to 7.6 ug/L, below the new Federal primary MCL of 10

ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Detects range from 0.35 to 0.73 mg/L, above the secondary MCL.
Manganese Detects range from 0.051 to 0.2 mg/L, above the secondary MCL.

Arsenic is below the current and new Federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

Iron and manganese have both been detected at levels above the secondary MCL in the raw
water.  Since the County implements conventional filtration followed by GAC filtration, it is
assumed that there is approximately 80% removal of these constituents through treatment.
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Therefore, it is expected that the treated water levels of both iron and manganese are below the
secondary MCLs.

The raw water is characterized by short-term algae blooms during the summer and fall months
with associated elevated turbidity.  These blooms cause treatment problems, such as filter-
clogging, and result in taste and odor problems.  GAC filters have been installed to treat for these
compounds.  The County manages these events by adjusting chemical feed (ozone and coagulant
dose) and reducing the flow through the plant to allow for additional treatment. The plant also
experiences short-term very high turbidities. On occasion they have shut the plant down.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the County’s Soda Bay intake.  A summary of PCA vulnerability is
provided in Table 5-50.

Table 5-50.  Lake County – Soda Bay: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X X
Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X X
Septic System Areas X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at the intake.

That is, these are PCAs that had the highest numerical score, and (2) PCAs that had a numerical score
over 11 and associated contaminants detected at the intake.  In addition, DHS considers all Clear Lake
intakes to be vulnerable to lake recreation, so that PCA is included.  For a more extensive list of PCAs
with numerical scores over 11, see Appendix F.

d Docks, swimming, fishing, boating.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake and at the
intake, although the levels are below the MCL.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been tested at the intake.
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 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.  There are, however, no intake raw water coliform data to
substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The County’s Soda Bay intake is not considered vulnerable to sanitary sewer overflows.

 There are 18 active underground storage tank sites within the Upper Arm drainage basin.  All
of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. The County is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-51 for a summary.

 The County should begin distribution system monitoring for TTHMs and HAA5 in January
2003 also. The County must be in compliance with the new MCLs, 80 ug/L for TTHM and
60 ug/L for HAA5, by January 1, 2004. Treated water monitoring for bromate must also be
conducted and the MCL complied with.

 The County will be required to comply with the Filter Backwash Rule.

There are insufficient monitoring data to determine if the County will be able to meet all
expected upcoming drinking water regulations.  See Table 5-52 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 The County should be able to meet the new turbidity standards under the Long Term 1
ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU, since the
County is already required to meet a turbidity performance standard of 0.2 NTU as per DHS’
approval of the alternate treatment technology.  The County may need to prove 2-log
reduction of Cryptosporidium under the Long Term 1 ESWTR since they implement
alternative filtration.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact the County since they are found in the raw water.
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Table 5-51.  Lake County Soda Bay: Existing Drinking Water Regulations Compliance

Regulation Date of Promulgation
Targeted

Constituents Compliance Status
Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4

log removal for Giardia/virus.  All operating, monitoring, and reporting
equirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as
necessary. Continually maintains chlorine residual >0.2 mg/L in
distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and
performed follow-up monitoring as required.  Results within action
levels for lead and copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs No distribution system DBP data is available.  Should begin monitoring
for TTHMs, HAA5 and bromate in January 2003.  Begin collecting
chlorine residual with distribution system coliform samples.  May need
to implement enhanced coagulation or meet an alternative compliance
criteria based on monitoring results.  Must be in compliance with
TTHM, HAA5 and bromate MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 8 ug/L.  No
additional treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by
June 2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue
compliance with new Federal regulation.
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Table 5-52.  Lake County Soda Bay: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-Product
Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL
of 100 ug/L.  Must conduct Initial Distribution System Evaluation to
ensure that highest DBP levels are being represented.  Phase 2B will
require compliance with individual distribution system monitoring
locations with TTHM MCL of 80 ug/L and HAA5 MCL of 60 ug/L. Since
distribution system DBP levels are currently unknown, it is not certain if
operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional
filtration treatment.  Expected to meet the new turbidity standards of 0.3
NTU in 95% of samples and never to exceed 1 NTU.  Unknown if
disinfection profiling and benchmarking is required since no distribution
system DBP data is available.  Need to ensure that on-line, continuous
monitoring of individual and combined filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium,
E. Coli and turbidity.  Need to ensure that system complies with more
stringent Cryptopsoridium action requirements, if required based on source
water concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated
organics.  See DWCCL in Appendix C.  Most organics are not detected in
the watershed.  Cyanobacteria has been monitored and is present during
seasonal algae blooms.  The potential for toxin production may be a
concern for future regulation.  Aluminum may be a concern in treated
water.  California already has a primary (1.0 mg/L) and a secondary (0.2
mg/L) standard. This is not a high priority constituent to the USEPA and
will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are detected in
Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for
Arsenic which may be lower than the new federal MCL of 10 ug/L.  Only
a concern if the California standard is set at less than 8 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for
chromium VI.  This may be lower than the existing standard for total
chromium.  Uncertain if a concern at this time since no monitoring data are
available.  Need to monitor chromium VI as part of the California
unregulated constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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MOUNT KONOCTI MUTUAL WATER COMPANY (MKMWC)

Population Served: 2,550
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is located 60 feet offshore Wheeler Point, at
lake bottom (a depth of 15 feet).

Latitude: 38.96197681
Longitude: 122.7218068

Type of Treatment. The current treatment facilities include conventional filtration (coagulation,
flocculation, sedimentation, filtration, and chlorine disinfection). There have been no major
changes in treatment facilities since the original watershed sanitary survey was conducted in
1996.  The treatment capacity is 1.3 MGD.

Water Quality Summary.  The raw water is generally of good quality.  Table 5-53 provides a
summary of selected constituent levels in the raw water.

Table 5-53.  Mount Konocti Mutual Water Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide, endothall, and 2,4-D tested, not detected.
MTBE and BTEX MTBE detected at 2.5 and 5 ug/L, below the primary MCL.  The 5 ug/L

detect is at the secondary MCL level.
BTEX tested but not detected.

Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Tested, not detected.
Arsenic Detected at 2.6 to 4 ug/L, below the new Federal primary MCL of 10

ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Tested, not detected.
Manganese Tested, not detected.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.
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Daily turbidity results were provided for the raw, settled and treated water from January 1996
through December 2000.  A plot of the raw and treated water turbidity is shown on Figure 5-16.
Raw water turbidity ranges from 0.07 to 6.2 NTU, with an average level of 2.3 NTU and a
median level of 2.1 NTU. The treated water turbidity ranges from 0.05 to 0.12 NTU, with an
average level of 0.1 NTU and a median level of 0.05 NTU.  Based on this data it can be seen that
the treatment processes (coagulation, flocculation, sedimentation, and filtration) are working
very effectively and very consistently.

The raw water is characterized by short-term algae blooms during the summer and fall months,
with associated high turbidity events.  These blooms cause treatment problems, such as filter-
clogging, and result in taste and odor problems.  GAC filters have been installed to treat for these
compounds.  MKMWC manages these events by reducing the flow through the plant to allow for
additional treatment.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the MKMWC intake.  A summary of PCA vulnerability is shown
in Table 5-54.

Table 5-54.   Mount Konocti Mutual Water Company: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c,d

Watershed Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X e

Mining/Sulphur Bank Mine X X
Septic System Areas X X
Sanitary Sewer Overflows X
Landfills X
Active and historic gas stations X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d DWSAP Survey completed by DHS
e Fishing, boating

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.



Figure 5-16. Mount Konocti Mutual Water Company: Raw and Treated Water Turbidity 
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 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake and at
the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new MCL.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.  There are, however, no intake raw water coliform data to
substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 Sanitary sewer overflows are considered of concern to those utilities offshore of wastewater
collection systems.  Although the DWSAP survey completed by DHS identified MKMWC
intake as vulnerable to sanitary sewer overflows, a more detailed survey would likely find
this is not the case.

 The groundwater contaminant plume associated with the County landfill is on the opposite
shore of the Lower Arm and, in any event, does not intercept the Lake.  Although the
DWSAP survey completed by DHS identified the MKWC intake as vulnerable to the landfill,
a more detailed survey would likely find this is not the case.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept the lake.  Therefore, the intake is not considered vulnerable to
any known contaminant plumes.

Compliance Evaluation.  MKMWC is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-55 for a summary.

 MKMWC will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if enhanced coagulation is required.  It is likely that TOC levels will be greater
than 2.0 mg/L and that enhanced coagulation will be required.

 MKMWC should begin distribution system monitoring for TTHMs and HAA5 in January
2003 also. MKMWC must be in compliance with the new MCLs, 80 ug/L for TTHM and 60
ug/L for HAA5, by January 1, 2004.
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There are insufficient monitoring data to determine if MKMWC will be able to meet all expected
upcoming drinking water regulations.  See Table 5-56 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 MKMWC should be able to meet the new turbidity standards under the Long Term 1
ESWTR – less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. MKMWC will
be granted 2-log reduction of Cryptosporidium under the Long Term 1 ESWTR since they
implement conventional filtration and meet the more stringent turbidity standards.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria and boron and future state regulation of arsenic
and chromium VI may impact MKMWC since they are found in the raw water.
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Table 5-55.  Mount Konocti Mutual Water Company: Existing Drinking Water Regulations Compliance

Regulation
Date of Promulgation Targeted

Constituents Compliance Status
Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in Clear Lake raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.  All treated water turbidity requirements met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/
Disinfection By-Product Rule

1998 D/DBPs TOC levels in Clear Lake expected to be greater than 2 mg/L so enhanced
coagulation may be required.  Should begin monthly monitoring for TOC and
alkalinity in raw and treated water in January 2003 to confirm whether enhanced
coagulation is required.  No distribution system DBP data is available.  Should
begin monitoring for TTHMs and HAA5 in January 2003.  Begin collecting
chlorine residual with distribution system coliform samples.  May need to
implement enhanced coagulation or meet an alternative compliance criteria based
on monitoring results.  Must be in compliance with TTHM and HAA5 MCLs by
January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new Federal regulation.
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Table 5-56.  Mount Konocti Mutual Water Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Compounds Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of
100 ug/L.  Must conduct Initial Distribution System Evaluation to ensure
that highest DBP levels are being represented.  Phase 2B will require
compliance with individual distribution system monitoring locations with
TTHM MCL of 80 ug/L and HAA5 MCL of 60 ug/L. Since distribution
system DBP levels are currently unknown, it is not certain if operational
changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional
filtration treatment.  Expected to meet the new turbidity standards of 0.3
NTU in 95% of samples and never to exceed 1 NTU.  Unknown if
disinfection profiling and benchmarking is required since no distribution
system DBP data is available.  Need to ensure that on-line, continuous
monitoring of individual and combined filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium,
E. Coli and turbidity.  Need to ensure that system complies with more
stringent Cryptopsoridium action requirements, if required based on source
water concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated
organics.  See DWCCL in Appendix C.  Most organics are not detected in
the watershed.  Cyanobacteria has been monitored and is present during
seasonal algae blooms.  The potential for toxin production may be a
concern for future regulation.  Aluminum may be a concern in treated
water.  California already has a primary (1.0 mg/L) and a secondary (0.2
mg/L) standard. This is not a high priority constituent to the USEPA and
will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are detected in
Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for
arsenic which may be lower than the new federal MCL of 10 ug/L.  Only a
concern if the California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for
chromium VI.  This may be lower than the existing standard for total
chromium.  Uncertain if a concern at this time since no monitoring data are
available.  Need to monitor chromium VI as part of the California
unregulated constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent



Final Report 5-95 07/16/02

NICE MUTUAL WATER COMPANY (NMWC)

Population Served: 1,060
System Type: CWS

Intake.  The intake is located in the Upper Arm.  It is a screened intake located 600 feet offshore
Nice, at a depth of 12 feet.

Latitude: 39.12037792
Longitude: 122.8515191

Type of Treatment. The current treatment facilities include conventional filtration (coagulation,
flocculation, sedimentation, filtration, and chlorine disinfection) with GAC filtration. There have
been several changes in the chemical feed, and filtration facilities since the original watershed
sanitary survey was conducted in 1996.  The treatment capacity was expanded from 0.78 to
1.584 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-57 provides a
summary of selected constituent levels in the raw water.

Table 5-57.   Nice Mutual Water Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Diquat dibromide tested, not detected.
MTBE and BTEX Not tested.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Maximum detection of 2.0 mg/L, above the secondary MCL.
Arsenic Tested, not detected.
Mercury Tested, not detected.
Boron Not tested.
Iron Detects ranged from 0.29 to 1.6 mg/L, above the secondary MCL.
Manganese Detects ranged from 0.032 to 0.076 mg/L, above the secondary MCL.

Arsenic is below the current and new federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

Aluminum, iron and manganese have all been detected at levels above the secondary MCLs in
the raw water.  Since NMWC implements conventional filtration followed by GAC filtration, it
is assumed that there is approximately 80% removal of these constituents through treatment.
Therefore, it is expected that the treated water levels of all three are below the secondary MCLs.
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The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters have been installed to treat for these compounds.  NMWC manages these
events by increasing pre-chlorine and polymers, backwashing more frequently, and keeping
watch on turbidity throughout the plant.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
A summary of PCA vulnerability is shown in Table 5-58.

Table 5-58.   Nice Mutual Water Company: PCA Vulnerability
Watershed

Assessment a
Utility Survey b DWSAP Survey c

Watershed Erosion X X d X
Agriculture X X
Hydrilla Eradication Program X
Lake Recreation X X e X
Mining/Sulphur Bank Mine X
Sanitary Sewer Overflows X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking and/or

water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2) PCAs that
had a numerical score over 11 and associated contaminants detected at the intake.  In addition, DHS
considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is included.  For a more
extensive list of PCAs with numerical scores over 11, see Appendix F.

d Rodman Slough runoff, urban/residential runoff.
e Fishing, boating.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage into the
Lake, especially during floods.
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 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The NMWC intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage basin.  All
of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. NMWC is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-59 for a summary.

 NMWC will need to initiate raw and treated water monitoring for TOC in January 2003 to
determine if enhanced coagulation is required.  It is likely that TOC levels will be greater
than 2.0 mg/L and that enhanced coagulation will be required.

 NMWC should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also. NMWC must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004.

 NMWC will be required to comply with the Filter Backwash Rule.

There is insufficient monitoring data to determine if NMWC will be able to meet all expected
upcoming drinking water regulations.  See Table 5-60 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 NMWC should be able to meet the new turbidity standards under the Long Term 1 ESWTR –
less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. NMWC will be granted 2-
log reduction of Cryptosporidium under the Long Term 1 ESWTR since they implement
conventional filtration and meet the more stringent turbidity standards.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria, boron, and manganese and future state regulation
of arsenic and chromium VI may impact NMWC since they are found in the raw water.
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Table 5-59.  Nice Mutual Water Company: Existing Drinking Water Regulations Compliance

Regulation
Date of Promulgation Targeted

Constituents Compliance Status
Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in Clear Lake raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs TOC levels in Clear Lake expected to be greater than 2 mg/L so enhnaced
coagulation may be required.  Should begin monthly monitoring for TOC and
alkalinity in raw and treated water in January 2003 to confirm whether enhanced
coagulation is required.  No distribution system DBP data is available.  Should
begin monitoring for TTHMs and HAA5 in January 2003.  Begin collecting
chlorine residual with distribution system coliform samples.  May need to
implement enhanced coagulation or meet an alternative compliance criteria based
on monitoring results.  Must be in compliance with TTHM and HAA5 MCLs by
January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity All recycle streams must be returned upstream of all treatment processes,
including chemical feed.  Need to submit recycle notification to DHS by June
2003.  Begin to collect and maintain recycle information.

Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with
new Federal regulation.
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Table 5-60.  Nice Mutual Water Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Compounds Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution
system monitoring locations with a TTHM MCL of 120 ug/L and a
HAA5 MCL of 100 ug/L.  Must conduct Initial Distribution System
Evaluation to ensure that highest DBP levels are being represented.
Phase 2B will require compliance with individual distribution
system monitoring locations with TTHM MCL of 80 ug/L and
HAA5 MCL of 60 ug/L. Since distribution system DBP levels are
currently unknown, it is not certain if operational changes or
treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will be granted 2-log reduction of Cryptosporidum for conventional
filtration treatment.  Expected to meet the new turbidity standards of
0.3 NTU in 95% of samples and never to exceed 1 NTU.  Unknown
if disinfection profiling and benchmarking is required since no
distribution system DBP data is available.  Need to ensure that on-
line, continuous monitoring of individual and combined filter
effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for
Cryptosporidium, E. Coli and turbidity.  Need to ensure that system
complies with more stringent Cryptopsoridium action requirements,
if required based on source water concentrations of
Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22
unregulated organics. See DWCCL in Appendix C.  Most organics
are not detected in the watershed.  Cyanobacteria has been
monitored and is present during seasonal algae blooms.  The
potential for toxin production may be a concern for future
regulation.  Aluminum may be a concern in treated water.
California already has a primary (1.0 mg/L) and a secondary (0.2
mg/L) standard. This is not a high priority constituent to the USEPA
and will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are
detected in Clear Lake.



Final Report 5-100 07/16/02

Table 5-60.  Nice Mutual Water Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Compounds Potential Impacts
California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard

for arsenic which may be lower than the new federal MCL of 10
ug/L.  Only a concern if California standard is set at less than 5
ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard
for chromium VI.  This may be lower than the existing standard for
total chromium.  Uncertain if a concern at this time since no
monitoring data are available.  Need to monitor chromium VI as part
of the California unregulated constituents required monitoring in
2002.

  a Decision to Regulate - Every Five Years Subsequent
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RICHMOND PARK RESORT (RPR)

Population Served: 150
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is a screened inlet located 140 feet offshore,
at a depth of 30 feet.

Latitude: 38.96383127
Longitude: 122.7325931

Type of Treatment. The current treatment facilities include direct filtration (coagulation,
filtration, and chlorine disinfection) followed by GAC filtration. There have been no changes in
facilities since the original watershed sanitary survey was conducted in 1996.  The treatment
capacity is 0.022 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-61 provides a
summary of selected constituent levels in the raw water.

Table 5-61.   Richmond Park Resort:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Not tested.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Not tested.
MTBE and BTEX Tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Tested, not detected.
Arsenic Tested, not detected.
Mercury Tested, not detected.
Boron Not tested.
Iron Tested, not detected.
Manganese Tested, not detected.

Arsenic is below the current and new Federal MCL.  VOC data indicate that these constituents
are not a compliance concern.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters have been installed to treat for these compounds.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
A summary of PCA vulnerability is shown in Table 5-62.
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Table 5-62.  Richmond Park Resort: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X X
Mining/Sulphur Bank Mine X
Septic System Areas X X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Restaurant, bar, marina, docks, fueling.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been tested at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.   There are, however, no intake raw water coliform data to
substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The RPR intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.
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Compliance Evaluation. RPR is currently in compliance with all applicable existing drinking
water regulations.  See Table 5-63 for a summary.

 RPR should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also. RPR must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004.

There are insufficient monitoring data to determine if RPR will be able to meet all expected
upcoming drinking water regulations.  See Table 5-64 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 RPR may be able to meet the new turbidity standards under the Long Term 1 ESWTR – less
than 0.3 NTU in 95% of samples and never to exceed 1 NTU. RPR will need to prove 2-log
reduction of Cryptosporidium under the Long Term 1 ESWTR since they implement direct
filtration.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria and boron and future state regulation of arsenic
and chromium VI may impact RPR since they are found in the raw water.
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Table 5-63.  Richmond Park Resort: Existing Drinking Water Regulations Compliance

Regulation Date of Promulgation
Targeted

Constituents Compliance Status
Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting requirements
are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs No distribution system DBP data is available.  Should begin monitoring for
TTHMs and HAA5 in January 2003.  Begin collecting chlorine residual with
distribution system coliform samples.  May need to implement enhanced
coagulation or meet an alternative compliance criteria based on monitoring results.
Must be in compliance with TTHM and HAA5 MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new Federal regulation.
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Table 5-64.  Richmond Park Resort: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of
100 ug/L.  Must conduct Initial Distribution System Evaluation to ensure that
highest DBP levels are being represented.  Phase 2B will require compliance
with individual distribution system monitoring locations with TTHM MCL of
80 ug/L and HAA5 MCL of 60 ug/L. Since distribution system DBP levels
are currently unknown, it is not certain if operational changes or treatment
facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will need to prove 2-log reduction of Cryptosporidum since direct filtration
treatment.  May meet the new turbidity standards of 0.3 NTU in 95% of
samples and never to exceed 1 NTU.  Unknown if disinfection profiling and
benchmarking is required since no distribution system DBP data is available.
Need to ensure that on-line, continuous monitoring of individual and
combined filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E.
Coli and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant
List

2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated
organics.  See DWCCL in Appendix C.  Most organics are not detected in the
watershed.  Cyanobacteria has been monitored and is present during seasonal
algae blooms.  The potential for toxin production may be a concern for future
regulation.  Aluminum may be a concern in treated water.  California already
has a primary (1.0 mg/L) and a secondary (0.2 mg/L) standard. This is not a
high priority constituent to the USEPA and will probably not be regulated by
them soon.  MTBE, boron and manganese are potential contaminants of
concern since they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only a concern if
California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for
chromium VI.  This may be lower than the existing standard for total
chromium.  Uncertain if a concern at this time since no monitoring data are
available.  Need to monitor chromium VI as part of the California
unregulated constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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RIVIERA WEST MUTUAL WATER COMPANY (RWMWC)

Population Served: 500
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is a screened inlet located 10 feet offshore, at
a depth of 10 feet.

Latitude: 38. 99275453
Longitude: 122.742725

Type of Treatment. The current treatment facilities include in-line filtration (coagulation,
filtration, and chlorine disinfection) with GAC filtration. There have been no changes in facilities
since the original watershed sanitary survey was conducted in 1996.  The treatment capacity is
0.22 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-65 provides a
summary of selected constituent levels in the raw water.

Table 5-65.  Riviera West Mutual Water Company:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Tested, not detected.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Tested but not detected diquat dibromide, endothall, and 2,4-D.
MTBE and BTEX Tested, not detected.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Maximum detection of 2 mg/L, above the secondary MCL.
Arsenic Tested, not detected.
Mercury Tested, not detected.
Boron Not tested.
Iron Maximum detection of 2.5 mg/L, above the secondary MCL.
Manganese Tested, not detected.

Arsenic is below the current and new Federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

There have been several low-level detects of DBPs in the raw water, including:

 Bromobenzene at 3.6 ug/L (6/98) and 3.6 ug/L (4/99)

 Chloroform at 8.1 ug/L (6/98)

 Dibromomethane at 0.76 ug/L (4/99)
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These detects indicate that either there was a sampling/analysis error or there is chlorine present
at the intake, the source of which is unknown.

Aluminum and iron have both been detected at levels above the secondary MCL in the raw
water.  Since RWMWC implements conventional filtration followed by GAC filtration, it is
assumed that there is approximately 80 percent removal of these constituents through treatment.
Using this removal rate, it is expected that the treated water levels of both aluminum and iron are
below the secondary MCLs.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.  GAC filters have been installed to treat for these compounds.  RWMWC manages
these events by adding carbon.

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
A summary of PCA vulnerability is shown in Table 5-66.

Table 5-66.  Riviera West Mutual Water Company: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X
Septic System Areas X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking and/or

water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2) PCAs that
had a numerical score over 11 and associated contaminants detected at the intake.  In addition, DHS
considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is included.  For a more
extensive list of PCAs with numerical scores over 11, see Appendix F.

d Residential docks, homeowners association boat launch and beach, Konocti Harbor Resort & Spa activities.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been detected at the intake.
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 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury and
arsenic levels are non-detectable at the intake.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake with microorganisms.  There are, however, no intake raw water coliform data to
substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The RWMWC intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. RWMWC is currently in compliance with all applicable existing
drinking water regulations.  See Table 5-67 for a summary.

 RWMWC should begin distribution system monitoring for TTHMs and HAA5 in January
2003 also. RWMWC must be in compliance with the new MCLs, 80 ug/L for TTHM and 60
ug/L for HAA5, by January 1, 2004.

There are insufficient monitoring data to determine if RWMWC will be able to meet all expected
upcoming drinking water regulations.  See Table 5-68 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages. RWMWC may be able to meet the new
turbidity standards under the Long Term 1 ESWTR – less than 0.3 NTU in 95% of samples
and never to exceed 1 NTU.

 RWMWC will need to prove 2-log reduction of Cryptosporidium under the Long Term 1
ESWTR since they implement in-line filtration.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria and boron and future state regulation of arsenic
and chromium VI may impact RWMWC since they are found in the raw water.
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Table 5-67.  Riviera West Mutual Water Company: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.  All treated water turbidity requirements met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as necessary.
Continually maintains chlorine residual >0.2 mg/L in distribution system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/ Disinfection
By-Product Rule

1998 D/DBPs No distribution system DBP data is available.  Should begin monitoring for
TTHMs and HAA5 in January 2003.  Begin collecting chlorine residual with
distribution system coliform samples.  May need to implement enhanced
coagulation or meet an alternative compliance criteria based on monitoring results.
Must be in compliance with TTHM and HAA5 MCLs by January 1, 2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new Federal regulation.
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Table 5-68.  Riviera West Mutual Water Company: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Constituents Potential Impacts
Stage 2 Disinfectants/Disinfection By-
Product Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL of
100 ug/L.  Must conduct Initial Distribution System Evaluation to ensure
that highest DBP levels are being represented.  Phase 2B will require
compliance with individual distribution system monitoring locations with
TTHM MCL of 80 ug/L and HAA5 MCL of 60 ug/L. Since distribution
system DBP levels are currently unknown, it is not certain if operational
changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity Will need to prove 2-log reduction of Cryptosporidum since direct filtration
treatment.  Expected to meet the new turbidity standards of 0.3 NTU in 95%
of samples and never to exceed 1 NTU.  Unknown if disinfection profiling
and benchmarking is required since no distribution system DBP data is
available.  Need to ensure that on-line, continuous monitoring of individual
and combined filter effluent turbidity is available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for Cryptosporidium, E.
Coli and turbidity.  Need to ensure that system complies with more stringent
Cryptopsoridium action requirements, if required based on source water
concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated
organics.  See DWCCL in Appendix C.  Most organics are not detected in
the watershed.  Cyanobacteria has been monitored and is present during
seasonal algae blooms.  The potential for  toxin production may be a concern
for future regulation.  Aluminum may be a concern in treated water.
California already has a primary (1.0 mg/L) and a secondary (0.2 mg/L)
standard. This is not a high priority constituent to the USEPA and will
probably not be regulated by them soon.  MTBE, boron and manganese are
potential contaminants of concern since they are detected in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for arsenic
which may be lower than the new federal MCL of 10 ug/L.  Only a concern
if California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for
chromium VI.  This may be lower than the existing standard for total
chromium.  Uncertain if a concern at this time since no monitoring data are
available.  Need to monitor chromium VI as part of the California
unregulated constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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WESTWIND MOBILE HOME PARK (WMHP)

Population Served:  Unknown
System Type: CWS

Intake.  The intake is located in the Lower Arm.  It is a screened inlet located 100 feet offshore
Wheeler Point, at a depth of 20 feet.

Latitude: 38.95241414
Longitude: 122.6967348

Type of Treatment: The current treatment facility is a package system, the Culligan Multi Tech
System, which includes coagulation, roughing filtration and tri-media filtration.  This is
considered equivalent to direct filtration.  This is a new facility since the original watershed
sanitary survey was conducted in 1996.  The current treatment capacity is 0.086 MGD.

Water Quality Summary. The raw water is generally of good quality.  Table 5-69 provides a
summary of selected constituent levels in the raw water.

Table 5-69.   Westwind Mobile Home Park:
Selected Constituent Levels in Raw Water

Constituent Monitoring Results
Simazine Not tested.
Ziram Not tested.
Fluridone Not tested.
Aquatic plant herbicides Not tested.
MTBE and BTEX Not tested.
Indicator bacteria Not tested.
Pathogens Not tested.
Aluminum Tested, not detected.
Arsenic Detected at 3.2 ug/L, which is below the new Federal primary MCL of 10

ug/L.
Mercury Tested, not detected.
Boron Not tested.
Iron Tested, not detected.
Manganese Tested, not detected.

Arsenic is below the current and new Federal MCL.  VOC and SOC data indicate that these
constituents are not a compliance concern.

The raw water is characterized by short-term algae blooms during the summer and fall months.
These blooms cause treatment problems, such as filter-clogging, and result in taste and odor
problems.
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PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear Lake.
Some of these are detected at the WMHP intake.  A summary of PCA vulnerability is shown in
Table 5-70.

Table 5-70.  Westwind Mobile Home Park: PCA Vulnerability
Watershed

Assessment a
Utility

Survey b
DWSAP
Survey c

Watershed Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake Recreation X X d X
Mining/Sulphur Bank Mine X X
Septic System Areas X X
a Based on nature of activities and measurable water quality impact on the lake.
b Based on knowledge and concerns of water utility staff.
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA risk ranking

and/or water quality at the intake. That is, these are PCAs that had the highest numerical score, and (2)
PCAs that had a numerical score over 11 and associated contaminants detected at the intake.  In
addition, DHS considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is
included.  For a more extensive list of PCAs with numerical scores over 11, see Appendix F.

d Marina, fishing, boating.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during storms
and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake, although
the levels are below the MCL.  Simazine has not been tested at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of fluridone
in Clear Lake, although the levels are low and are probably non-detectable at the intake.

 MTBE data indicate low level (below the MCL) gasoline contamination of the Lake.  MTBE
has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although mercury
levels are non-detectable at the intake and arsenic levels are below the new drinking water
standard.

 Near shore septic system areas in the vicinity of the intake have the potential to contaminate
the Lake in the vicinity of the intake with microorganisms.  There are, however, neither lake
nor intake water quality data to substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any measurable
levels at any Lake intake of the herbicides diquat dibromide, endothall, or 2,4-D.

 The intake is not considered vulnerable to sanitary sewer overflows.
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 There are nine active underground storage tank sites within the Lower Arm drainage basin.
All of these sites involve soil and/or groundwater contamination.  None of the current
contaminant plumes intercept/discharge to the Lake.  Therefore, the intake is not considered
vulnerable to any known contaminant plumes.

Compliance Evaluation. WMHP is currently in compliance with all applicable existing drinking
water regulations.  See Table 5-71 for a summary.

 WMHP should begin distribution system monitoring for TTHMs and HAA5 in January 2003
also. WMHP must be in compliance with the new MCLs, 80 ug/L for TTHM and 60 ug/L for
HAA5, by January 1, 2004.

There are insufficient monitoring data to determine if WMHP will be able to meet all expected
upcoming drinking water regulations.  See Table 5-72 for a summary.

 The Stage 2 D/DBP Rule will require compliance with distribution system TTHMs and
HAA5 based on locational running annual averages.

 WMHP may be able to meet the new turbidity standards under the Long Term 1 ESWTR –
less than 0.3 NTU in 95% of samples and never to exceed 1 NTU. WMHP may need to prove
2-log reduction of Cryptosporidium under the Long Term 1 ESWTR since they utilize a
package filtration system.

 Source water monitoring for Cryptosporidium and coliform will likely be required under the
Long Term 2 ESWTR with possible action required based on source water concentrations.
Action may include source protection or treatment.

 Future federal regulation of cyanobacteria and boron and future state regulation of arsenic
and chromium VI may impact WMHP since they are found in the raw water.
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Table 5-71.  Westwind Mobile Home Park: Existing Drinking Water Regulations Compliance
Regulation Date of Promulgation Targeted Constituents Compliance Status

Phase I, II, and V 1987,1991,1992 Organics - VOCs, IOCs, SOCs Monitored as required in raw water.  No MCLs exceeded.
NPDWR-Radioactivity 1976 Radionuclides Monitored as required in treated water.  No MCLs exceeded.
Surface Water Treatment Rule 1989 Microbial and Turbidity Filtration and disinfection facilities have been installed to meet the 3/4 log

removal for Giardia/virus.  All operating, monitoring, and reporting
requirements are met.

Total Coliform Rule 1989 Microbial Monitored distribution system as required, performed repeat samples as
necessary. Continually maintains chlorine residual >0.2 mg/L in distribution
system.

Lead and Copper Rule 1991 Corrosion By-Products Performed initial monitoring requirements (2 - 6 month periods) and performed
follow-up monitoring as required.  Results within action levels for lead and
copper.

Stage 1 Disinfectant/
Disinfection By-Product Rule

1998 D/DBPs No distribution system DBP data is available.  Should begin monitoring for
TTHMs and HAA5 in January 2003.  Begin collecting chlorine residual with
distribution system coliform samples.  May need to implement enhanced
coagulation or meet an alternative compliance criteria based on monitoring
results.  Must be in compliance with TTHM and HAA5 MCLs by January 1,
2004.

Arsenic 2001 Arsenic Has been monitored in raw water with no detection above 5 ug/L.  No additional
treatment should be required.

Filter Backwash Rule 2001 Microbial and Turbidity Not applicable, does not practice recycle.
Radionuclides 2001 Radionuclides Already in compliance with DHS standards, will likely continue compliance with

new Federal regulation.
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Table 5-72.  Westwind Mobile Home Park: Future Drinking Water Regulations Compliance

Regulation
Expected Date of

Promulgation
Targeted

Compounds Potential Impacts
Stage 2 Disinfectants/Disinfection By-Product
Rule

2003 D/DBPs Phase 2A will require compliance with individual distribution system
monitoring locations with a TTHM MCL of 120 ug/L and a HAA5 MCL
of 100 ug/L.  Must conduct Initial Distribution System Evaluation to
ensure that highest DBP levels are being represented.  Phase 2B will
require compliance with individual distribution system monitoring
locations with TTHM MCL of 80 ug/L and HAA5 MCL of 60 ug/L.
Since distribution system DBP levels are currently unknown, it is not
certain if operational changes or treatment facilities will be required.

Long Term 1 Enhanced Surface Water
Treatment Rule

2002 Microbial and Turbidity May need to prove 2-log reduction of Cryptosporidum since not
conventional filtration treatment.  May meet the new turbidity standards
of 0.3 NTU in 95% of samples and never to exceed 1 NTU.  Unknown if
disinfection profiling and benchmarking is required since no distribution
system DBP data is available.  Need to ensure that on-line, continuous
monitoring of individual and combined filter effluent turbidity is
available.

Long Term 2 Enhanced Surface Water
Treatment Rule

2003 Microbial and Turbidity Will be required to conduct source water monitoring for
Cryptosporidium, E. Coli and turbidity.  Need to ensure that system
complies with more stringent Cryptopsoridium action requirements, if
required based on source water concentrations of Cryptosporidium.

Drinking Water Candidate Contaminant List 2001 a Organic and Microbial Several constituents already monitored as part of Title 22 unregulated
organics.  See DWCCL in Appendix C.  Most organics are not detected
in the watershed.  Cyanobacteria has been monitored and is present
during seasonal algae blooms.  The potential for toxin production may be
a concern for future regulation.  Aluminum may be a concern in treated
water.  California already has a primary (1.0 mg/L) and a secondary (0.2
mg/L) standard. This is not a high priority constituent to the USEPA and
will probably not be regulated by them soon.  MTBE, boron and
manganese are potential contaminants of concern since they are detected
in Clear Lake.

California Arsenic Regulation 2004 Arsenic California DHS will be developing a new drinking water standard for
arsenic which may be lower than the new federal MCL of 10 ug/L.  Only
a concern if California standard is set at less than 5 ug/L.

California Chromium VI Regulation 2004 Chromium VI California DHS will be developing a new drinking water standard for
chromium VI.  This may be lower than the existing standard for total
chromium.  Uncertain if a concern at this time since no monitoring data
are available.  Need to monitor chromium VI as part of the California
unregulated constituents required monitoring in 2002.

  a Decision to Regulate - Every Five Years Subsequent
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CHAPTER 6

DISCUSSION AND RECOMMENDATIONS

This Chapter discusses key findings and conclusions from the 2002 Update.  Recommendations
are organized in a tabular format showing the utilities to which each recommendation applies.

DISCUSSION

The discussion is organized according to the eight key objectives of the 2002 Update, as first
listed in Chapter 1.

Objective Number One.  Assess potential contaminating activities (PCAs) in the watershed
and their affect on source water quality, including a report on changes over the past five
years that affect source water quality.

Watershed erosion continues to be the PCA that directly affects water treatment plant operations.
Watershed erosion leads to high turbidities in the source water during storms and contributes
nutrients that lead to algae blooms. Two specific incidents during the past five years, resulted in
especially high instances of erosion: (1) the 1996 Forks Fire burned areas of the Mendocino
National Forest in the Middle and Clover Creeks drainage basins leading to considerable
treatment difficulties associated with increased source water turbidities during the 1996/97 rain
season, especially for the water utilities in the Upper Arm and (2) 1997/98 was a flood year
leading to high turbidities in every arm of the Lake. During the past five years, Lake County, in
partnership with other entities, has been active in efforts to reduce the effects of watershed
erosion both though erosion control projects and wetlands restoration.  The one source of erosion
that has significantly and continually increased throughout the past five years is the conversion
of agricultural and native land to vineyards.  Elevated turbidity levels in the Lower Arm have
been attributed to vineyard conversion.

PCAs that have led to measurable levels of regulated drinking water constituents at several water
utility intakes include agricultural use of pesticides (simazine), lake recreation (MTBE), and
Sulphur Bank Mine (arsenic).  The levels of these constituents, although measurable at the
intakes, are below their respective drinking water maximum contaminant levels (MCLs).  Since
agricultural pesticides were not examined in the 1996 Survey, it is unknown whether the
simazine levels in the Lake noted in this 2002 Update are significantly new or different.  During
the past five years, lake recreation has been aggressively and successfully promoted which may
account for some of the MTBE detections.  Finally, the U.S. Environmental Protection Agency
(USEPA) has undertaken several interim remediation measures at the Sulphur Bank Mine over
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the past five years, although the overall remedial investigation/feasibility study (RI/FS) for the
mine was delayed as continued investigation into the site revealed several factors complicating
remediation efforts.

The use of pesticides on aquatic plants was also evaluated.  The use of the chemical fluridone by
the Hydrilla Eradication Program was begun during the past five years.  Due to application
restrictions discussed previously, fluridone is not expected to be detectable at any intake.  Also
the private use of pesticides for aquatic plant management appears to have no measurable effect
on intake water quality.

The available data indicate that PCA’s which might contribute to microbiological constituents do
not appear to significantly affect the Lake’s water quality.  As mentioned above, lake recreation
has increased significantly over the past five years, but since this is primarily non-body contact
recreation, it is not expected to have an impact on microbial water quality.

The data collected to date are not adequate to evaluate whether nearshore septic systems affect
water utility intakes in their vicinity.  There have been no significant known changes with
respect to septic systems.

There have been significant improvements in municipal wastewater over the past five years.
Most municipal wastewater is now disposed of out of the Clear Lake watershed which improves
the ability of the largest wastewater treatment plants to handle large influent volumes during
storms.  Also, almost all the major wastewater systems have begun to address infiltration and
inflow (I & I) issues in their collection systems.  There was one major flood year during the past
five years (the winter of 1997/98) that resulted in wastewater spills, both of treated effluent and
sanitary sewer overflows (SSOs) within the collection system.  There have also been several
SSOs unrelated to floods.

Objective Number Two:  Complete and integrate the DHS DWSAP Survey into the 2002
Update.

The DWSAP Surveys supplemented the watershed sanitary survey by establishing protection
zone areas and providing a thorough identification of the types of PCAs within the watershed
and protection zones near each utility intake.  A Utility Survey was also conducted to identify
which PCAs the individual utilities consider themselves most vulnerable to.  Generally, the types
of PCAs ranked as “most vulnerable” by the DWSAP Survey and identified on the Utility
Survey were included within the watershed PCA review.  There were, however, two categories
of PCAs from the DWSAP Survey that did not overlap with the watershed PCA work.  These are
(1) PCAs that may cause local groundwater contaminant plumes such as dry cleaners and gas
stations, and (2) PCAs related to runoff from developed areas.  There are, according to the
County Environmental Health Director, no contaminant plumes that intercept the Lake.  Runoff
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from developed areas will be addressed through a Phase 2 Stormwater NPDES Permit Program,
if the Regional Board determines that a Countywide permit is appropriate.

Objective Number Three:  Comment on the appropriate level of treatment for pathogens
for water utilities using Clear Lake as their source water.

The Surface Water Treatment Rule (SWTR) requires all surface water suppliers to provide a
minimum 3-log (99.9 percent) reduction of Giardia and a 4-log (99.99 percent) reduction of
viruses.   Both the available coliform data and the available Giardia and Cryptosporidium data
support the minimum requirement for 3- and 4-log reduction of Giardia and viruses.

Objective Number Four:  Identify practicable selected watershed protection activities that
are worth the time investment from the perspective of small water utilities.

In Lake County there are significant source water protection activities for a majority of the PCAs
of concern to the water utilities, which are being conducted through existing efforts of other
entities.  Therefore, the water utilities do not need to take independent actions and source water
protection recommendations consist of:

 Endorse existing Lake County efforts on PCAs of interest to the utilities, such as the draft
Clear Lake Management Plan proposal for a single more rigorous permit process for new
vineyards.  The endorsement of these efforts will add the political weight of the water
utilities to the County Board of Supervisors consideration process in determining County
priorities.

 Act as a stakeholder by bringing information to the attention of responsible entities, such
as reporting the presence of simazine in Clear Lake to the Regional Board and requesting
civic organizations that promote lake recreation to also promote responsible restroom use
and boat fueling practices.

 Promote public education through the Consumer Confidence Report (CCR) for PCAs that
are likely to involve a water utility’s own customer base, such as private property
owner’s use of herbicides on Clear Lake.

 Form an ad hoc organization to share information and track upcoming drinking water
regulations as well as to endorse selected County policies and foster stakeholder
participation.
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Objective Number Five:  Identify water quality data needed to better assess a specific
water quality constituent or PCA.

Data needed include boron data to determine boron levels at each utility’s intake, coliform data
for utilities offshore of septic system communities, and MTBE data at a lower detection level of
1 ug/L.  Boron, MTBE, and coliform data are required or will be required to be collected in the
near future to fulfill upcoming regulatory requirements.  Therefore, no special monitoring
recommendations are made other than (1) the collection of paired raw and treated water samples
for boron and (2) the low detection level for MTBE.

Objective Number Six:  Evaluate the ability of each water treatment plant to comply with
existing regulations.

All the water treatment plants currently comply with existing regulations, except that two
utilities (Cache Creek Mobile Home Park and Crescent Bay Improvement Company) are not in
compliance with the SWTR minimum requirement for Giardia and virus reduction.

There are two fairly new regulations that will require action in the near future:

 The Stage 1 Disinfectants/Disinfection By-Product (D/DBP) Rule will require Clear Lake
utilities that implement conventional filtration to monitor for total organic compound(TOC)
in their raw and treated water, alkalinity in their raw water.  All utilities will be required to
monitor DBPs in their distribution system.  The only utilities that have monitored for TOC to
date are the California Cities Water Company (CCWC) and California Water Service
Company (CWSC).  Based on the CCWC and CWSC TOC data, it is likely that Clear Lake
utilities implementing conventional filtration will be required to implement enhanced
coagulation to remove TOC.

 The Filter Backwash Rule will require all the utilities that recycle water (Buckingham Park
Water District, California Cities Water Company, Clearlake Oaks Water District, City of
Lakeport, Konocti County Water District, Lake County, and Nice Mutual Water Company to
return recycled water upstream of all chemical feeds, and submit Recycle Notification Forms
to the Department of Health Services (DHS).

Objective Number Seven:  Prepare the water utilities for anticipated future regulations and
probable upcoming monitoring requirements, required operational changes, or required
facility changes.

The Stage 2 D/DBP Rule will tighten distribution system MCLs for DBPs and involve increased
monitoring at specific locations in the distribution system.  This will affect all the Clear Lake
utilities.
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All the Clear Lake utilities will be required to meet the Long Term 1 Enhanced SWTR
(ESWTR) Cryptosporidium reduction requirements.  Some of the utilities (Cache Creek Mobile
Home Park, Clearwater Mutual Water Company, City of Lakeport, Crescent Bay Improvement
Company, Lake County, Richmond Park Resort, Riviera West Mutual Water, and Westwind
Mobile Home Park) do not implement conventional filtration and may need to demonstrate their
treatment plants achieve 2-log reduction of Cryptosporidium.  Long Term 2 ESWTR will require
all the utilities to monitor for Cryptosporidium and coliform.  It is not known what monitoring
frequency will be required or whether the Department of Health Services (DHS) will have the
discretion to reduce monitoring requirements for source waters such as Clear Lake that have
good microbiological water quality.

There are several constituents on the Drinking Water Candidate Contaminant List that, if
selected by USEPA for regulation, may affect the Clear Lake utilities.  These are cyanobacteria
and their toxins, aluminum, MTBE, boron, and manganese.  An aluminum regulation will only
impact the utilities if the USEPA regulation is more stringent than the existing state standards. In
addition, California will set its own standards for arsenic and chromium VI.  If the State sets an
arsenic MCL below 5 ug/L most of the Clear Lake utilities will be affected.  It is unknown
whether a chromium VI MCL will affect the Clear Lake utilities.

Objective Number Eight:  Provide information useful to the DHS Sonoma District to assist
in its consideration of appropriate monitoring waivers for the Clear Lake water utilities.

The water quality data presented in the 2002 Update and its appendices, as well as information
on the PCAs, is pertinent to the consideration of appropriate monitoring waivers for the Clear
Lake water utilities.  DHS must weigh not only the water quality information and the watershed
conditions, but also the requirements under which waivers for different constituents are allowed.

Inorganic chemicals, except nitrate, nitrite and asbestos, can be provided with reduced
monitoring or waivers in accordance with Title 22, Section 64432.  Surface water systems with
four quarters of data per constituent can be reduced to annual sampling if the constituent is
below the MCL.  A waiver can be provided by DHS once three annual samples are obtained and
are below the MCL.  The waiver will last nine years and the system shall collect one sample
during the term of the waiver.  Nitrate and nitrite cannot be waived, but the monitoring
frequency can be reduced to annual for nitrate and once every three years for nitrite, provided the
levels are less than half the MCL.  Asbestos can be waived if a system is not vulnerable in its
source water or due to distribution system piping.  Information on the location of serpentine
formations will be used by DHS in the waiver review.  This waiver will last three years.

Organic chemicals can be provided with reduced monitoring or waivers in accordance with Title
22, Section 64445.  Each constituent may be provided a “use” waiver or a “susceptibility”
waiver.  A “use” waiver can be provided if a chemical is not used, stored, transported,
manufactured, or disposed of within the watershed.  A “susceptibility” waiver can be provided if
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the supply is considered non-vulnerable to a contaminant.  A system must document eight
components to qualify for this waiver including:

 Previous monitoring results

 User population characteristics

 Proximity to sources of contamination

 Surrounding land uses

 Degree of protection of the water source

 Environmental persistence and transport of the chemicals in water, soil and air

 Elevated nitrate levels in the water supply

 Historical system operation and maintenance

Information from this 2002 Update and the DWSAP Survey will provide some of this
information.

A waiver for VOCs for surface water systems can be applied for once four quarters or three
annual samples are non-detect.  The waiver will last three years.  A waiver for SOCs for surface
water systems or once three annual samples are non-detect.  The waiver will last three years.

Secondary drinking water constituents may also be provided with monitoring waivers.  A waiver
can be provided once a surface water system has conducted three annual samples of each
constituent, and the results are less than the MCL.  The waiver will last nine years and the
system shall collect one sample during the term of the waiver.

Systems may also apply for monitoring waivers for unregulated constituents, if they are shown to
be non-vulnerable in accordance with the requirements for organic chemicals.

RECOMMENDATIONS

Table 6-1 provides a comprehensive summary of the recommendations for the 2002 update.

Table 6-1. Summary of 2002 Update Recommendations
Recommendations Applicable Utilities

Participate in an ad hoc Clear Lake water utilities group to: All



Clear Lake Watershed Sanitary Survey 2002 Update
Chapter 6. Discussion and Recommendations

Final Report 6-7 07/16/02

Table 6-1. Summary of 2002 Update Recommendations
Recommendations Applicable Utilities

1. Endorse the following to the Lake County Board of Supervisors: (a)
County watershed erosion control and wetlands restoration efforts and to
other political boards such as the City of Lakeport and City of Clearlake
City Councils, (b) the Clear Lake Management Plan proposal for a single,
more rigorous permit process for new vineyards, (c) the County’s
implementation of a single permit process for private use of herbicides on
Clear Lake, (d) the Clear Lake Management Plan’s policy calling for a
coordinated approach to upgrading substandard septic systems and a
maintenance program, and (e) the Clear Lake Management Plan’s policy of
incorporating structural controls that mitigate extreme flows into new and
existing projects.

2. Report the presence of simazine and potential presence of ziram to the
Regional Board and request the Regional Board consider this information
when developing Waste Discharge Requirement Permit Waivers that affect
agricultural dischargers in Lake County.

3. Request the DHS Sonoma District to formally ask the California Office of
Environmental Health Hazard Assessment to investigate human health
levels of concern for ziram in drinking water.

4. Request the County Agricultural Commissioner to provide each of the
Clear Lake Water utilities with information on fluridone treatment
schedules near individual intakes and also provide the Commissioner with
the intake global positioning system data.

5. Request the USEPA consider the location of water utility intakes when
scoping its Lakebed Sediment RI/FS for Sulphur Bank Mine.

6. Request Lakeport and Clearlake Chambers of Commerce to promote
responsible restroom use and boat fueling practices by lake recreationalists.

7. Request the City of Clearlake to install its floating toilets as far outside of
the utilities’ Zone B as possible and to provide immediate notification in
the event of a floating toilet spill.

8. Request the City of Clearlake, as part of its upcoming Stormwater
Management Program, to use some portion of the athletic fields on
Ballpark Drive to install a detention basin.

9. Work with DHS Sonoma District to coordinate source water monitoring for
Title 22 regulated and unregulated constituents between Clear Lake water
utilities.

Include, if financially able to do so, information in the CCR on private property
owner’s use of herbicides on the Lake, responsible restroom use and boat
fueling practices for lake recreationalists, and homeowner septic system
maintenance.

All
[Septic system
maintenance topic
applies only to BPWD,
CBIC, CMWC, Lake
County Soda Bay,
MKMWC, RPR,
RWMWC, and WMHP]
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Table 6-1. Summary of 2002 Update Recommendations
Recommendations Applicable Utilities

Provide up to date contact information to Lake County Sanitation District
(LACOSAN), the City of Lakeport Municipal Sewer District,  and the County
Environmental Health Director for notification of sewage spills.  Provide
contact information for non-standard business hours, if possible.

All

Periodically track the status of contaminant plumes on the State website at
http://swrcb.ca.gov/rwqcb5/lust.pdf.  The website list, which is updated
quarterly, includes information on whether or not a contaminant plume affects
surface water quality.

All

Continue to monitor for regulated and unregulated constituents as required
under Title 22 of the California Code of Regulations.

1. When monitoring for MTBE, request the laboratory to report a lower
detection level of 1 ug/L.

2. When monitoring for boron, collect both raw and treated water samples.

3. Apply for reduced monitoring or waivers for inorganics and organics, if
sufficient data are available, in accordance with Title 22, Sections
64432(h), (k), (l), 64432.2(s), 64445(d), and 64449(h).

All

Conduct four consecutive quarters of monitoring for the new list of DHS
unregulated constituents (boron, chromium VI, dichlorodifluoromethane, ethyl
tert-butyl ether, perchlorate, tert-amyl methyl ether, tert-butyl alcohol, 1,2,3-
trichloropropane, and vanadium) by December 31, 2003 (Except for chromium
VI which is by December 31, 2002).

All

Conduct four consecutive quarters of monitoring for the Federal Unregulated
Contaminant Monitoring Rule List 1 and List 2 constituents.

CBIC (2002) – List 1
only
CLOCWD (2001) –
List 1 and List 2

As per the Stage 1 D/DBPR:

Conduct monthly raw and treated water monitoring for TOC and have raw
water monitoring for alkalinity for utilities implementing conventional
filtration.

Conduct distribution system monitoring for TTHMs and HAA5 as follows:

 1 sample per quarter at maximum residence time for systems >500
population

 1 sample per year during warmest month for systems <500 populations

Conduct distribution system monitoring for chlorine residual when collecting
coliform samples under the Total Coliform Rule.

Implement enhanced coagulation or meet an alternative compliance criterion for
utilities implementing conventional filtration..

Conduct monthly treated water monitoring for bromate for utilities using ozone.

All
[Only systems
implementing
conventional filtration
(BPWD, CCWC,
CWSC, CLOCWD,
HWC, KCWD, KHRS,
MKMWC, NMWC) are
required to monitor for
TOC and conduct
enhanced coagulation.]
[Only systems using
ozone (BPWD, CCWC,
CLOCWD, City of
Lakeport, HWC,
KCWD, and Lake
County) are required to
monitor for bromate.]
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Table 6-1. Summary of 2002 Update Recommendations
Recommendations Applicable Utilities

Submit data required to DHS.

Must be in compliance by January 1, 2004.

As per the new federal MCL for arsenic, conduct initial annual monitoring for
arsenic by December 31, 2006. Conduct repeat monitoring as required based on
sample results.

All

As per the new Radionuclides Rule, conduct initial quarterly monitoring for
Gross Alpha and Combined Radium between December 8, 2003 and December
31, 2007.  Conduct repeat monitoring as required based on sample results.

All Except CBIC

As per the new Filter Backwash Rule:

Return recycle upstream of all treatment processes (including chemical feed).

Submit Recycle Notification to DHS

Collect and maintain information related to recycle practice within the water
treatment plant

BPWD, CCWC,
CLOCWD, KCWD,
Lake County, City of
Lakeport, NMWC

Complete all necessary improvements to treatment facilities to meet the
requirements identified by DHS in treatment Compliance Orders.

CBIC, CCMHP

Continue to optimize treatment processes during storm events and algae blooms
to reduce turbidity and minimize taste and odor episodes including:

 Optimize chemical feed with jar tests
 Backwash filters more frequently
 Reduce flow through treatment plant

All

Track Federal determination to regulate from Candidate Contaminant List.

Track Federal regulation of Stage 2 D/DBPR and Long Term 1 and 2 ESWTR,
including:

 Raw water monitoring for coliform and protozoa
 On-line, continuous monitoring of turbidity for combined filter effluent
 Monitoring of turbidity for individual filter effluent
 Conduct Initial Distribution System Evaluation for TTHM and HAA5

levels

All

 Comply with locational running annual averages for distribution system
TTHM and HAA5

Track State regulation of chromium VI and arsenic.

Track State revision of MCLs for existing regulated constituents.

Track State specific requirements for the D/DBPR and (ESWTR) and variances
from Federal Rules.
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Table 6-1. Summary of 2002 Update Recommendations
Recommendations Applicable Utilities

BPWD =
CBIC    =
CCMHP =
CCWC =
CLOCWD =
CMWC =
CWSC =
HWC =
KCWD =
KHRS =
MKMWC =
NMWC =
RPR =
RWMWC =
WMHP =

Buckingham Park Water District
Crescent Bay Improvement Company
Cache Creek Mobile Home Park
California Cities Water Company
Clearlake Oaks County Water District
Clearwater Mutual Water Company
California Water Service Company
Highlands Water Company
Konocti County Water District
Konocti Harbor Resort & Spa
Mt. Konocti Mutual Water Company
Nice Mutual Water Company
Richmond Park Resort
Riviera West Mutual Water Company
Westwind Mobile Home Park
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WATER UTILITY CONTACTS

Name Phone Number Information Provided
Don Bradley
Buckingham Park Water
District

(707) 279-8568 Site visit
Raw water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Don Bradley
Clearwater Mutual Water
Company

(707) 279-8568 Site visit
Raw water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Don Bradley
Riviera West Mutual Water
Company

(707) 279-8568 Site visit
Raw water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Mark Brannigan
City of Lakeport

(707) 263-3578 Site visit
Raw water data
Treated water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Bruce Burton
California Department of
Health Services

(707) 576-2729 Raw water data for all the utilities
Treated water data for City of Lakeport

Alan Farr
Mt. Konocti Mutual Water
Company

(707) 277-7466 Site visit
Raw water data
Treated water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Sharon Ferriera
Richmond Park Resort

(510) 352-9562 Site visit
Raw water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Tom Fitzgerald
California Water Service

(707) 274-6624 Site visit
Raw water data
Treated water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

John Franco
Westwind Mobile Home Park

(707) 994-3708 Site visit
DWSAP Survey information on Zone B PCAs

Bradley Granger
Nice Mutual Water Company

(707) 274-1149 Site visit
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Steve Grimshaw
Cache Creek Mobile Home
Park

(916) 524-1869 Site visit
DWSAP Survey information on Zone B PCAs

Paul Harris
California Cities Water
Company

(707) 994-9118 Site visit
Raw water data
Treated water data



WATER UTILITY CONTACTS

Name Phone Number Information Provided
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Bill Koehler
Konocti County Water District

(707) 994-2561 Site visit
Raw water data
Treated water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Sam Lambert
Highlands Mutual Water
Company

(707) 994-2353 Site visit
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Jerry Lykken
Konocti Harbor Resort & Spa

(707) 279-4281 Site visit
Raw water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Roberta Lyons
Crescent Bay Improvement
Company

(707) 994-2024 Site visit
DWSAP Survey information on Zone B PCAs

Ellen Pearson
Clearlake Oaks County Water
District

(707) 998-3322 Site visit
Raw water data
Treated water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs

Nicholas Ring
Lake County Special Districts,
North Lakeport

(707) 263-0119 Site visit
Raw water data
Treated water data
Agency Survey/Systems Summary
DWSAP Survey information on Zone B PCAs



OTHER CONTACTS

Name
E-mail address or
phone number Topic

Blaine Baker, US Forest Service (707) 275-2361 US Forest Service practices in the
Mendocino National Forest

Mark Brannigan, Utility Superintendent,
City of Lakeport

(707) 263-3578 City of Lakeport wastewater
treatment plant

Bill Bratten , Water Resources Control
Engineer, Central Valley Regional Water
Quality Control Board

(916) 255-3122 Eastlake Landfill

Steve Brodnansky, Special Districts
Administrator, Lake County Special
Districts Administration

(707) 263-0119 Basin 2000 Project

Caroline Chavez, Emergency Services
Director, Public Services Department

(707) 262-0862 Spill notification procedures

Kim Clymire, Director, County Public
Services Department

(707) 262-1618 Recreation
Information for the DWSAP Surveys

Sherry Constancio, Water Resources
Control Engineer, Central Valley Regional
Water Quality Control Board

(916) 255-3048 Review of Regional Board files on
Lake County wastewater treatment
plants

Janice Cook, Water Resources Control
Engineer, Central Valley Regional Water
Quality Control Board

(916) 255-3372 Clear Lake TMDLs

Jim Dawson, US Bureau of Land
Management

(707) 468-4079 USBLM fires

Nathan Dechoretz, Branch Chief,
California Department of Food and
Agriculture

(916) 654-0768 Hydrilla Eradication Program

Greg Dills, District Manager, East Lake
and West Lake Resource Conservation
Districts

(707) 263-4180 CRMP groups

John Gentry, former City Engineer, City of
Clearlake

(707) 994-8201 Recreation
Information for the DWSAP Surveys

Larry Jack, Director of Finance and Parks
and Recreation, City of Lakeport

(707) 263-5615 Recreation

Mark Lockhart, former Agricultural
Commissioner, Lake County Department
of Agriculture

(707) 263-0217 Hydrilla Eradication Program
Managing Aquatic Plants Task Force
Agriculture

Robert Lossius, Assistant Public Works
Director, Lake County Public Works
Department

(707) 263-2341 Information for the DWSAP Surveys

Jerry Lykken, Konocti Harbor Resort and
Spa

(707) 279-4281 Konocti Harbor wastewater treatment
plant

Ellen Manges. EPA Superfund Site
Manager, Sulphur Bank Mercury Mine

(415) 744-2228 Sulphur Bank Mine

Rhonda Mottlow, Engineering Technician,
City of Clearlake

(707) 994-8201 Floating toilets

Dan Obermeir, County Community (707) 263-2221 Permits for vineyard conversion



OTHER CONTACTS

Name
E-mail address or
phone number Topic

Development Department
Ellen Pearson, Clearlake Oaks County
Water & Sanitation District

(707) 998-3322 Clearlake Oaks wastewater treatment
plant

Nicholas Ring, Deputy Utilities Director,
Lake County Special Districts
Administration

(707) 263-0119 Southeast Regional, Northwest
Regional, and Kelseyville wastewater
treatment plants

Ray Ruminski, Environmental Health
Director, County Environmental Health

(707) 263-1164 Septic systems
Information for the DWSAP Surveys

SePRO Corporation (800) 419-7779 SONAR characteristics and analytical
testing

G. R. Shaul, Public Works Director, Lake
County Public Works Department

(707) 263-2341 Information for the DWSAP Surveys

Skip Simkins, Clearlake Lands
Coordinator, County Public Works
Department

(707) 263-2341 Recreation
Dredging

Thomas Smythe, Water Resources
Engineer, Lake County Public Works
Department

(707) 263-2341 Erosion and sediment control

Alex Straessle, Water Resources Specialist,
Lake County Public Works Department

(707) 263-2341 Clear Lake management

Mike Stevenson, City Engineer, City of
Lakeport

(707) 263-5614 Information for the DWSAP Surveys

Thomas Suchanek. Director, UCD Clear
Lake Environmental Research Center.

Thsuchanek@ucdav
is.edu.

Mercury and arsenic levels in Clear
Lake.

Jeff Willbanks, US Bureau of Land
Management

(707) 468-4059 USBLM management practices
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Table B-1.  Characteristics of Selected Constituents

Constituent and
Characteristics

Sources in the Watershed Human Health and Other
Effects in Drinking Water

Applicable Treatment MCL or Treatment
Technique (TT)

Regulation
Turbidity

Physical parameter –

The measure of the
cloudiness of water.

Source is storm-related erosion
of particulate matter from the
watershed and disturbance of
lakebed sediments.

No direct health effects but can be
associated with elevated levels of
microorganisms.

High turbidity may mask the
presence of harmful particulate
matter.

High turbidity may interfere with
disinfection process.

Conventional Filtration c

Chlorine Disinfection

Ozone Disinfection

TT - <0.5 NTU in 95% of
Measurements and Never
Exceed 5 NTU a

TT – <0.3 NTU in 95% of
Measurements and Never
Exceed 1 NTU b
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Constituent and
Characteristics

Sources in the Watershed Human Health and Other
Effects in Drinking Water

Applicable Treatment MCL or Treatment
Technique (TT)

Regulation
Phosphorous

Inorganic constituent -

Found naturally in soil, also
found in applied fertilizers

Source is storm-related erosion
of particulate matter from the
watershed and disturbance of
lakebed sediments.

No direct health effects.

Phosphorous buildup in lake
sediments leads to algal bloom
events and to increased total
organic carbon levels.

Algal blooms can lead to the
release of toxins from the algae
and the production of the
metabolite methylisoborneol
(MIB), which is a taste and odor
problem.

Filter clogging, caused by algae,
may lead to reduced effectiveness
of the filtration process.

Organic carbon, when chlorinated,
may produce DBPs, including
TTHMs, HAA5 and bromate,
which are carcinogens.

Algae –
Conventional Filtration c
Granular Activated
Carbon
Ozone Disinfection

Organic Carbon-
Conventional Filtration c

Phosphorous is
unregulated.



3

Constituent and
Characteristics

Sources in the Watershed Human Health and Other
Effects in Drinking Water

Applicable Treatment MCL or Treatment
Technique (TT)

Regulation
Simazine

Synthetic organic chemical

Used as a herbicide on
agricultural crops (including
grapes and orchards),
landscape maintenance, and
individual use of over-the-
counter products.

Possible human carcinogen, also
affects the blood.

Granular Activated
Carbon

DHS Primary MCL –
4 ug/L d

Fluridone

Synthetic organic chemical

Used as a herbicide on hydrilla. At high doses, affects the liver and
kidneys.

Granular Activated
Carbon

Fluridone is unregulated.

EPA has determined that
the no adverse effect level
in potable water, to protect
public health, is 150 ug/L.

MTBE

Volatile organic chemical

Used as a fuel oxygenate.
Main source is motorized
watercraft.

Possible human carcinogen,
affects the liver, kidney, and brain.

Aeration DHS Primary MCL –
13 ug/L e

DHS Secondary MCL –
5 ug/L e

MTBE is on the
Contaminant Candidate
List for possible future
federal regulation.
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Constituent and
Characteristics

Sources in the Watershed Human Health and Other
Effects in Drinking Water

Applicable Treatment MCL or Treatment
Technique (TT)

Regulation
Bacteria

Microorganisms found in
soils, plants, and the
intestines of mammals and
other animals.
Used as an indicator of fecal
contamination.  Includes total
coliform, fecal coliform, and
E. Coli.  Of these, E. Coli is
the most specific indicator of
mammalian fecal
contamination.

Coliform bacteria are
ubiquitous in the environment
and are found in storm-related
watershed runoff as well as
undisinfected sources of human
fecal contamination.

Indicator bacteria cause no health
effects.

Pathogenic bacteria can cause a
variety of diseases such as
shigellosis, salmonellosis, etc.

Conventional Filtration c

Membranes

Chlorine, ozone, UV
Disinfection

Less than 5 % of monthly
distribution system
samples for total coliform
or E. Coli may be positive
f

Giardia and
Cryptosporidium

Microorganisms found in the
intestines of mammals and
other animals.  Some species
(Giardia lamblia and
Cryptosporidium parvum) can
cause illness in humans.

May be found in storm-related
watershed runoff as well as
sources of human fecal
contamination.

Giardia lamblia can cause
giardiasis, a gastrointestinal
illness.

Cryptosporidium parvum can
cause cryptosporidiosis, a
gastrointestinal illness.

Conventional Filtration c

Membranes

Chlorine Disinfection
-- Giardia

Ozone and UV
Disinfection
-- Giardia and
Cryptosporidium

TT - Minimum Required
3-log Reduction for
Giardia a

TT - Minimum required 2-
log reduction for
Cryptosporidium b
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Constituent and
Characteristics

Sources in the Watershed Human Health and Other
Effects in Drinking Water

Applicable Treatment MCL or Treatment
Technique (TT)

Regulation
Enteric Viruses

Microorganism found in the
intestines of humans.

May be found in sources of
human fecal contamination.

Enteric viruses can cause a variety
of illnesses such as polio and
meningitis.

Conventional Filtration c

Membranes

Chlorine, ozone, UV
Disinfection

TT - Minimum required 4-
log reduction for viruses a

Arsenic

Inorganic constituent – metal
class

Found in soil, environmental
exposure enhanced by mining
operations.

Causes skin and lung cancer, also
affects cardiovascular system and
skin.

Conventional Filtration c

Anion Exchange

Membranes

Activated Alumina

DHS Primary MCL –
50 ug/L g

New Federal Primary
MCL –
10 ug/L h

Mercury

Inorganic constituent – metal
class

Found in soil, environmental
exposure enhanced by mining
operations.

Causes kidney damage. Conventional Filtration c

Membranes

Granular Activated
Carbon

DHS Primary MCL –
2 ug/L i

Boron

Inorganic constituent – metal
class

Found in soil, environmental
exposure enhanced by mining
operations.

Causes acute poisoning and can
affect male reproductive system.

DHS Action Level –
1,000 ug/L e

Boron is on the Drinking
Water Contaminant
Candidate List for
possible future federal
regulation.
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Footnotes:

a  Surface Water Treatment Rule (SWTR)
b  Long Term 1 Enhanced SWTR
c  Conventional Filtration Includes Coagulation, Flocculation, Sedimentation, and Filtration
d  Phase V Regulation
e  Standards Established by California Department of Health Services
f  Total Coliform Rule
g  National Primary Drinking Water Regulations
h  Arsenic Rule
i  Phase II Regulation

Other Notes:

Maximum Contaminant Level Goal (MCLG) - The maximum level of a contaminant in drinking water at which no known or anticipated adverse effect on the
health of persons would occur, and which allows an adequate margin of safety. MCLGs are non-enforceable public health goals.
Primary Maximum Contaminant Level (MCL) – The maximum permissible level of a contaminant in water that is delivered to any user of a public water
system to be protective of public health.   The MCL is set as close to the MCLG as feasible, which the Safe Drinking Water Act defines as the level that may be
achieved with the use of the best available technology, treatment techniques, and other means which the USEPA finds are available, taking cost into
consideration
Treatment Technique (TT) – An enforceable procedure or level of technological performance which public water systems must follow to ensure control of a
contaminant when there is no reliable method that is economically and technically feasible to measure a contaminant at particularly low concentrations.
Secondary Maximum Contaminant Level (MCL) – A non-enforceable guideline regarding a contaminant that may cause cosmetic effects (such as skin or
tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water.
Action Level (AL) – A level of a contaminant in drinking water that is considered not to pose a significant health risk to people ingesting that water on a daily
basis. This is a health-based advisory level established by DHS for chemicals in drinking water that lack MCLs.  An action level may be established by DHS
when one of the following occurs: (1) a chemical is found in an actual or proposed drinking water source, or (2) a chemical is in proximity to a drinking water
source, and guidance is needed, should it reach the source.
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Water Quality Regulations

BACKGROUND

The Safe Drinking Water Act (SDWA) was enacted by the United States Congress and signed
into law by the President in 1974.  Through the SDWA, the federal government gave the United
States Environmental Protection Agency (USEPA) the authority to set standards for
contaminants in drinking water supplies in the United States.  The USEPA was required to
establish primary regulations for the control of contaminants that affect public health and
secondary regulations for compounds that affect the taste or aesthetics of drinking water.  The
SDWA required the USEPA to establish interim regulations and then establish revised final
regulations following a review of occurrence and toxicological data.

In 1975 the first series of National Interim Primary Drinking Water Regulations (NIPDWR)
were established.  However, progress in establishing new regulations for contaminants in
drinking water in response to the SDWA was slow.  As a result, extensive Amendments to the
SDWA were signed into law in 1986.  The 1986 Amendments to the SDWA identified a list of
83 contaminants to be regulated by the USEPA.  The Amendments also included a strict
schedule for promulgation of regulations for the listed contaminants.  For each contaminant, the
USEPA was required to establish a maximum contaminant level (MCL) or a treatment technique
(TT) to limit the level of these compounds in drinking waters.  USEPA was also required to
recommend a Best Available Technology (BAT) for removal of each contaminant during
treatment. The 1986 Amendments required the USEPA to regulate the 83 contaminants within 3
years of promulgation and 25 additional contaminants every three years thereafter.

The first step taken by the USEPA to establish MCLs is to determine a maximum contaminant
level goal (MCLG) for the target compound.  The MCLG represents the concentration at which
no known or anticipated adverse health effects occur, including an adequate margin of safety.
MCLGs are established without consideration of analytical, treatability or economic issues. The
MCLs are then set as close to the MCLG as is technically and economically feasible.  In some
cases, USEPA has regulated contaminants by establishing a TT in lieu of an MCL.

The SDWA was reauthorized in August 1996.  Again, substantial Amendments were passed to
radically revise the law.  The Amendments were developed to provide more flexibility, more
state responsibility and more cooperative approaches.  The law changes the standard setting
procedure for drinking water and establishes a State Revolving Loan Fund (SRLF) to help public
water systems to improve their facilities and ensure compliance with drinking water regulations.

The 1996 Amendments eliminated the requirement to establish 25 standards every three years.
On February 6, 1998, the USEPA developed a list of chemical and microbial contaminants for
possible future regulation.  The list of candidate contaminants is shown in Table 1.  These
contaminants are known to occur in public water systems and may require regulation.  Within 5
years of enactment of the 1996 Amendments (and every 5 years thereafter) the USEPA will
select at least five contaminants from the list and determine to regulate.  Many of these
constituents need additional occurrence data and will probably be required monitoring under the
Unregulated Contaminant Monitoring Rule, which is discussed later.



Water Quality Regulations

Table 1

Drinking Water Candidate Contaminant List

Chemical Contaminants
1,1,2,2-tetrachloroethane Disulfoton a

1,2,4-trimethylbenzene Diuron a

1,1-dichloroethane EPTC (s-ethyl-dipropylthiocarbamate) a

1,1-dichloropropene b Fonofos a,b

1,2-diphenylhydrazine a,b Hexachlorobutadiene
1,3-dichloropropane b p-isopropyltoluene

1,3-dichloropropene (telone or 1,3-D) Linuron a

2,4,6-trichlorophenol a,b Manganese
2,2-dichloro-propane Methyl bromide b

2,4-dichlorophenol a,b Methyl-tert-butyl-ether (MTBE) a,b

2,4-dinitrophenol a,b Metolachlor
2,4-dinitrotoluene a Metribuzin
2,6-dinitrotoluene a Molinate a

2-methyl-phenol (o-cresol) a,b Naphthalene
Acetochlor a,b Nitrobenzene a

Alachlor ESA (a degradation product of alachlor) a,b Organotins
Aldrin Perchlorate a,b

Aluminum b Prometon a

Boron RDX a,b

Bromobenzene Sodium b

DCPA mono-acid degradate a,b Sulfate
DCPA di-acid degradate a,b Terbacil a

DDE a Terbufos a

Diazinon a Triazines and degradation products
Dieldrin Vanadium

Microbiological Contaminants
Acanthamoeba
Adenoviruses a,b

Aeromonas hydrophila a,b

Caliciviruses a,b

Coxsackieviruses a,b

Cyanobacteria a,b

Echoviruses a,b

Helicobacter pylori a,b

Microsporidia (Enterocytozoon & Septata) a,b

Mycobacterium avium intracellulare complex (MAC) b
a Additional Occurence Data Required Prior to Regulatory Determination, May Be Monitored in Unregulated Contaminant Monitoring Regulation
b Additional Health, Treatment or Analytical Method Research Required Prior to Regulatory Determination



Water Quality Regulations

The regulations will be determined based on risk assessment and cost-benefit considerations and
on minimizing overall risk. Once a contaminant is determined to need regulation, the standard
shall be promulgated within 18 months of the determination.

Under the provisions of the SDWA, the California Department of Health Services (DHS) has the
primary enforcement responsibility (referred to as “primacy”).  The Health and Safety Code of
the California Administrative Code establishes DHS authority and stipulates drinking water
quality and monitoring standards.  To maintain primacy a state’s drinking water regulations can
be no less stringent than the federal standards (a state’s regulations can be more stringent).

CURRENT REGULATIONS

The most significant water quality regulations finalized are shown in Table 2.  Table 3 contains
a summary of each of the contaminants currently regulated in drinking water by both the USEPA
and the DHS.   The table identifies the Federal Regulation and the MCL or the TT associated
with each of the contaminants listed in the Table.  The State of California is required to adopt
State regulations that meet or exceed the Federal regulations.  To date, DHS has established
regulations for several drinking water contaminants that are not currently regulated by the
Federal USEPA.  The State has also established MCLs for several contaminants at levels below
the Federal MCLs.  The following is a general discussion of the requirements of each of the
regulations.

Table 2
Current Federal and State Regulations

Applicable to System Serving Less Than 10,000 Population

Regulation Targeted Contaminants
NIPDWRa Health Contaminants
Phase I Regulations VOCs
Phase II Regulations VOCs, SOCs and IOCs
Phase V Regulations VOCs,SOCs and IOCs
NPDWR-Radioactivity Radionuclides
Surface Water Treatment Rule Microbiological and Turbidity
Total Coliform Rule Microbiological
Lead and Copper Rule Corrosion By-Products
Stage 1 Disinfectants and
Disinfection By-Product Rule

Disinfectants and Disinfection By-
Products

Drinking Water Source Assessment
and Protection Program

Source Water Protection

Unregulated Contaminant
Monitoring Rule

Unregulated Constituents –
Chemical and Microbial

Arsenic Rule Arsenic
Radionuclides Rule Radionuclides
Filter Backwash Recycling Rule Microbiological and Turbidity



Table 3

Summary of Contaminants
Currently Regulated by EPA and DHS

Classification Contaminant Regulation MCL (mg/L)

Inorganics (Section 64432)
Aluminum DHS 1
Antimony Phase V 0.006
Arsenic NPDWR 0.05
Barium DHS/Phase II 1.0/2.0
Beryllium Phase V 0.004
Cadmium Phase II 0.005
Chromium DHS/Phase II 0.05/0.1
Copper LCR 1.3**
Cyanide Phase V 0.2
Fluoride DHS/NPDWR 2.0/4.0
Lead LCR 0.015**
Mercury Phase II 0.002
Nickel Phase V 0.1****
Selenium Phase II 0.05
Thalium Phase V 0.002

Nitrate, Nitrite (Section 64432.1)
Nitrate Phase II 10 as N (45 as NO3)
Nitrite Phase II 1 as N

Asbestos (Section 64432.2)
Asbestos Phase II 7 MFL (>10um)

Secondary Standards (Section 64449, Table 64449-A)
Aluminum DHS 0.2
Color DHS 15 Units
Copper LCR 1
Corrosivity DHS non-corrosive
Foaming Agents DHS 0.5
Iron DHS 0.3
Manganese DHS 0.05
Methyl-tert-butyl-ether (MTBE) DHS 0.005
Odor-Threshold DHS 3 Units
Silver DHS 0.1
Thiobencarb DHS 0.001
Turbidity SWTR 0.3/1 NTU
Zinc DHS 5

Secondary Standards (Section 64449, Table 64449-B)
Total Dissolved Solids DHS 500/1,000/1,500***
Specific Conductance DHS 900/1,600/2,200***
Chloride DHS 250/500/600***
Sulfate DHS 250/500/600***



Table 3

Summary of Contaminants
Currently Regulated by EPA and DHS

Classification Contaminant Regulation MCL (mg/L)
General Mineral (Section 64449 (c) (2))

Bicarbonate DHS MO
Carbonate DHS MO
Hydroxide DHS MO
Alkalinity DHS MO
pH DHS MO
Calcium DHS MO
Magnesium DHS MO
Sodium DHS MO
Hardness DHS MO

(Volatile) Organic Chemicals (Section 64444, Table 64444-A (a))
Benzene DHS/Phase I 0.001/0.005
Carbon Tetrachloride DHS/Phase I 0.0005/0.005
o-Dichlorobenzene Phase II 0.6
p-Dichlorobenzene DHS/Phase I 0.005/0.0785
1,1-Dichloroethane DHS 0.005
1,2-Dichloroethane DHS/Phase I 0.0005/0.005
1,1-Dichloroethylene DHS/Phase I 0.006/0.007
cis-1,2-Dichloroethylene DHS/Phase II 0.006/0.1
trans-1,2-Dichloroethylene DHS/Phase II 0.010/0.1
Dichloromethane (Methylene chloride) Phase V 0.005
1,2-Dichloropropane Phase II 0.005
1,3-Dichloropropene DHS 0.0005
Ethylbenzene Phase II 0.7
Methyl-tert-butyl ether (MTBE) DHS 0.013
Monochlorobenzene DHS/Phase II 0.07/0.1
Styrene Phase II 0.1
1,1,2,2-Tetrachloroethane DHS 0.001
Tetrachloroethylene Phase II 0.005
Toluene DHS/Phase II 0.15/1.0
1,2,4-Trichlorobenzene Phase V 0.07
1,1,1-Trichloroethane Phase I 0.2
1,1,2-Trichloroethane Phase V 0.005
Trichloroethylene Phase I 0.005
Trichlorofluoromethane DHS 0.15
1,1,2-Trichloro-1,2,2-Triflouroethane DHS 1.2
Vinyl Chloride DHS/Phase I 0.0005/0.002
Xylenes (total) DHS/Phase II 1.75/10



Table 3

Summary of Contaminants
Currently Regulated by EPA and DHS

Classification Contaminant Regulation MCL (mg/L)
(Non-Volatile Synthetic) Organic Chemicals (Section 64444, Table 64444-A (b))

Acrylamide Phase II TT (PAP)
Alachlor Phase II 0.002
Atrazine Phase II 0.003
Bentazon DHS 0.018
Benzo(a)pyrene Phase V 0.0002
Carbofuran DHS/Phase II 0.018/0.04
Chlordane DHS/Phase II 0.0001/0.002
2,4,-D Phase II 0.07
Dalapon Phase V 0.2
Dibromochloropropane Phase II 0.0002
Di (2-ethylhexyl) Adipate Phase V 0.4
Di (2-ethylhexyl) Phthalate DHS/Phase V 0.004/0.006
Dinoseb Phase V 0.007
Diquat Phase V 0.02
Endothall Phase V 0.1
Endrin Phase V 0.002
Epichlorohydrin Phase II TT (PAP)
Ethylene Dibromide Phase II 0.00005
Glyphosate Phase V 0.7
Heptachlor DHS/Phase II 0.00001/0.0004
Heptachlor Epoxide DHS/Phase II 0.00001/0.0002
Hexachlorobenzene Phase V 0.001
Hexachlorocyclopentadiene Phase V 0.05
Lindane Phase II 0.0002
Methoxychlor Phase II 0.04
Molinate DHS 0.02
Oxamyl (vydate) Phase V 0.2
Pentachlorophenol Phase II 0.001
Picloram Phase V 0.5
PCBs Phase II 0.0005
Simazine Phase V 0.004
Thiobencarb DHS 0.07
Toxaphene Phase II 0.003
2,3,7,8-TCDD (Dioxin) Phase V 3.00E-08
2,4,5-TP (Silvex) Phase II 0.05

Unregulated Chemicals (Section 64450, Table 64450-A)
Dichlorodifluoromethane DHS 1.0**
1,2,3-Trichloropropane DHS MO (if vulnerable)
Ethyl-tert-butyl-ether (ETBE) DHS MO (if vulnerable)
tert-Amyl-methyl ether (TAME) DHS MO (if vulnerable)
Perchlorate DHS 0.018**
Boron DHS 1.0**
Chromium VI DHS MO (if vulnerable)
tert-butyl alcohol DHS MO (if vulnerable)
Vanadium DHS MO (if vulnerable)



Table 3

Summary of Contaminants
Currently Regulated by EPA and DHS

Classification Contaminant Regulation MCL (mg/L)

Additional Organics with Action Levels
Baygon DHS 0.09**
Boron DHS 1.0**
a-Benzenehexachloride DHS 0.0007**
b-Benzenehexachloride DHS 0.0003**
Captan DHS 0.35**
Chloropicrin DHS 0.05**
o-Dichlorobenzene (1,2) DHS 0.013**
2,4-Dimethylphenol DHS 0.4**
Diazinon DHS 0.014**
Diphenamide DHS 0.04**
Ethion DHS 0.035**
Formaldehyde DHS 0.03**
Isopropyl N carbamate DHS 0.35**
Malathion DHS 0.16**
Methyl isobutyl ketone (MIBK) DHS 0.12**
Methyl parathion DHS 0.03**
N-Nitrosodimethylamine (NDMA) DHS 0.00002**
Parathion DHS 0.03**
Pentachloronitrobenzene DHS 0.0009**
Phenol DHS 0.005**
Tertiary butyl alcohol DHS 0.012**
Trithion DHS 0.007**

Natural Radioactivity (Section 64441)
Gross Alpha Particle Activity NPDWR 15 pCi/L
Radium 226 & 228 NPDWR 5 pCi/L
Uranium DHS 20 pCi/L

Man-Made Radioactivity (Section 64443)
Tritium DHS 20,000 pCi/L
Strontium-90 DHS 8 pCi/L
Gross Beta Particle Activity NPDWR 50 pCi/L



Table 3

Summary of Contaminants
Currently Regulated by EPA and DHS

Classification Contaminant Regulation MCL (mg/L)
Disinfection By-Products

Total Trihalomethanes (Chloroform, 
Bromoform, Chlorodibromomethane, 
Bromodichloromethane)

Stage 1 D/DBP 
Rule 0.08

Haloacetic Acids 5 (Mono, di, and tri-
chloroacetic acid, mono and di-bromoacetic 
acid)

Stage 1 D/DBP 
Rule 0.06

Chlorite
Stage 1 D/DBP 

Rule 1

Bromate
Stage 1 D/DBP 

Rule 0.01

Disinfection By-Product Precursors

Total Organic Carbon
Stage 1 D/DBP 

Rule TT

Disinfectants

Chlorine (as Cl2)
Stage 1 D/DBP 

Rule 4*****

Chloramines (as Cl2)
Stage 1 D/DBP 

Rule 4*****

Chlorine Dioxide (as ClO2)
Stage 1 D/DBP 

Rule 0.8*****
Microbial

Giardia Lamblia SWTR TT(3-log Reduction)
Legionella SWTR TT
Viruses SWTR TT(4-Log Reduction)
Disinfectant Residual SWTR TT(0.2)
Fecal Coliform TCR TT
E. Coli TCR TT(<5% mo. samples pos.)
Total Coliform TCR TT(<5% mo. samples pos.)

TT - Treatment Technology
PAP - Polymer Addition Practices
MO - Monitored Only
** - Action Level
*** - Recommended/Upper/Short Term MCLs
****- DHS MCL lower than EPA, EPA remanded in 1995
***** - Maximum Residual Disinfectant Level (MRDL)
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NIPDWR
Prior to the establishment of the USEPA, the US Public Health Service had established 22
drinking water standards.  These standards were adopted by the USEPA as National Primary
Drinking Water Regulations (NIPDWR) by the SDWA.  These contaminants have been updated
or replaced by subsequent regulations.
Phase I Regulations

The Phase I Regulations were finalized in July 1987 and compliance for large utilities was
required by January 1989.  The Phase I Regulations included MCLs for eight VOCs and required
utilities to collect quarterly samples from each source water supply for one year.  After one year,
utilities could qualify for reduced monitoring based on the first year monitoring results (one
sample every three years).   The Phase I Regulations also included monitoring requirements for
unregulated contaminants.  All systems were required to monitor for a minimum of 34
unregulated volatile organic contaminants; 2 additional contaminants if the system is determined
vulnerable; and 15 additional contaminants at the State's discretion.

Phase II Regulations

The Phase II Regulations were proposed in May 1989 and finalized in July 1991.  Monitoring
under the Phase II Regulations was required to begin in January 1993.  The Phase II Regulations
established MCLs for 38 contaminants (7 inorganic constituents (IOCs), 10 volatile organic
compounds (VOCs), and 19 synthetic organic compounds (SOCs), plus nitrate, nitrite, and total
nitrate and nitrite) and TT requirements for two additional treatment additives (polymers).  In
order to simplify the increasing number of monitoring requirements, the Standardized
Monitoring Framework (SMF) was developed.  The SMF is based on a 9 year cycle divided into
three, three-year monitoring periods.  Under the new monitoring schedule, initial monitoring,
baseline monitoring, reduced monitoring, and increased monitoring requirements were
established.

Phase V Regulations

The Phase V Regulations were proposed in July 1990 and finalized in July 1992.  The SMF was
incorporated into the Phase V Regulations with the first compliance period for large utilities
beginning January 1994.  Phase V established regulations for 23 contaminants including 22 from
the original list of 83 included in the 1986 SDWA Amendments (originally included a proposal
for sulfate that was not included in the final Phase V regulations).  The 23 Phase V contaminants
include 5 IOCs, 3 VOCs, and 15 SOCs.  The MCL for nickel, 0.1 mg/L, was remanded in
February 1995 by the US Court of Appeals for the District of Columbia Circuit.  The USEPA is
required to reconsider the nickel MCLG and the MCL, but no action has been taken yet.

NPDWR - Radioactivity

Regulations for radionuclides were first established under the National Interim Primary Drinking
Water Regulations in 1976.  As shown in Table 3, USEPA established MCLs for three
radiological contaminants including radium-226 & -228, gross alpha activity, and beta & photon
emitters.  Additionally, DHS established MCLs for tritium, strontium and uranium.
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Surface Water Treatment Rule

The Surface Water Treatment Rule (SWTR) was promulgated in June 1989 and large utilities
were required to be in compliance with the Rule by June 1993.  The SWTR was promulgated to
control the levels of turbidity, Giardia lamblia, viruses, Legionella, and heterotrophic plate
count bacteria in U.S. drinking waters.  These five contaminants were included on the list of 83
contaminants to be regulated by the USEPA according to the 1986 SDWA Amendments.

The California SWTR requires all utilities utilizing a surface water supply or a ground water
supply under the influence of a surface water supply, to provide adequate disinfection and under
most conditions, to provide filtration.  [Exemptions from filtration of surface water supplies are
provided in rare occasions where the source water supply meets extremely rigid requirements for
water quality and the utility possesses control of the watershed.]

General Requirements

The SWTR includes the following general requirements in order to minimize human exposure to
microbial contaminants in drinking water.

• Utilities are required to achieve at least 99.9 percent removal and/or inactivation of Giardia
lamblia cysts (3-log removal) and a minimum 99.99 percent removal and/or inactivation of
viruses (4-log removal).  The required level of removal/inactivation must occur between the
point where the raw water ceases to be influenced by surface water runoff to the point at
which the first customer is served.

• The disinfectant residual entering the distribution system must not fall below 0.2 mg/L for
more than 4 hours during any 24-hour period.

• A disinfectant residual must be detectable in 95 percent of distribution system samples.  An
HPC concentration of less than 500 colonies/mL can serve as a detectable residual if no
residual is measured.

• Each utility must perform a watershed sanitary survey at least every five years, according to
California regulations.

Additional Requirements for filtered supplies:

• “The turbidity of the filtered water shall be equal to or less than 0.5 NTU in 95 percent of the
measurements taken each month...”

• “The turbidity of the filtered water . . .  shall not exceed 5.0 NTU at any time.”
• “For those suppliers using a grab sampling monitoring program the turbidity level of the

filtered water shall not exceed 1.0 NTU in more than two samples taken consecutively while
the plant is in operation.  For those suppliers using a continuous monitoring program, the
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turbidity level of the filtered water shall not exceed 1.0 NTU for more than eight consecutive
hours while the plant is in operation.”

Additional Requirements for unfiltered supplies:

• Source water fecal coliform concentrations must be less than 20 per 100 mL or total
coliform levels must be below 100 per 100 mL (based on 5 samples per week for a six-
month period).

• Source water turbidity levels must be less than 5 NTU prior to the point of first
disinfectant application.

• A redundant disinfection system must be installed.
• The utility must initiate a Watershed Control Program.
• There must not be any known evidence of a water borne disease outbreak due to a lack

of appropriate treatment.
• The utility must remain in compliance with the Total Coliform Rule and THM

regulations.

Removal Credit

The level of removal credit given a utility for both Giardia lamblia and viruses is determined by
the type of treatment process used.  For a conventional water treatment plant the SWTR provides
a 2.5-log removal credit for Giardia lamblia and a 2.0-log removal credit for viruses.  These
credits are only provided to filtration plants that comply with the various operational criteria and
performance standards included in the SWTR.

The operational criteria described in the SWTR for conventional treatment plants include the
following:

General

All treatment plants regulated under the SWTR shall be operated by properly certified operators.

Filtration

The filtration rate shall not exceed 3 gpm/sf for single media filters and 6 gpm/sf for deep bed,
dual or mixed media filters under gravity flow conditions.  (Higher rates may be approved if a
demonstration study is conducted.)

Filtration rates must be increased gradually following backwashing or other interruptions to
filtration.

Following backwashing or any other interruption of an individual filter, the filtered water
turbidity shall not exceed:

• 2.0 NTU
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• 1.0 NTU in at least 90 percent of interruption events in any one year period.
• 0.5 NTU after 4 hours of operation following the interruption.

Coagulation and flocculation unit processes shall be in use during all periods of plant operation.
The effectiveness of these processes shall be demonstrated by proving either 1) a minimum 80
percent removal of turbidity through the filters of the monthly average raw water turbidity level
or 2) jar testing, pilot testing or similar testing that demonstrates that optimum coagulation is
being achieved.

Turbidity levels from each individual filter unit shall be monitored either continuously or with an
approved grab sampling program.  Individual filters that do not meet the required criteria shall be
taken out of service and not returned to service until the filter can demonstrate compliance.

Disinfection

Sufficient disinfectant chemicals to provide continuous operation shall be maintained as a
reserve or demonstrated to be available.  (Ozone generation facilities must either have a back-up
generation system or an alternate disinfection system available.)

An emergency plan must be developed which ensures that inadequately disinfected water does
not enter the distribution system.

Operations

An operations plan must be submitted for review and approval to the DHS.  The plan must
include a description of various methods in which the optimal water quality from the treatment
processes shall be achieved including CT.

Records

Treatment plants must maintain operation records regarding all issues of compliance with the
SWTR.

Disinfection Credit

Disinfection during conventional treatment (assuming all operational criteria and performance
standards are met and the plant receives 2.5 log credit for physical removal of Giardia and 2 log
credit for physical removal of viruses), must achieve 0.5-log inactivation of Giardia lamblia and
2.0-log inactivation of viruses.  To determine the inactivation of Giardia lamblia and viruses
achieved at a treatment plant, the SWTR established the concept of CT.  CT is the product of the
concentration of disinfectant remaining at the end of a treatment process (“C” in mg/L) and the
contact time in which 10 percent of the water passes through the treatment process (“T” or “T10”
in minutes).  The contact time in which 10 percent of the water travels through a unit process can
be conservatively estimated from DHS guidelines or more accurately determined by conducting
a tracer study.  The USEPA Guidance Manual to the SWTR includes tables that identify the log
removal of both Giardia lamblia and viruses achieved for a calculated CT value based on the
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type of disinfectant, the water temperature, and pH.  [The reader is referred to the USEPA
SWTR Guidance Manual Section 3.2 “Disinfection Criteria”, Appendix C “Determination of
Disinfectant Contact Time” and Appendix E “Inactivations Achieved By Various Disinfectants”
for further details on the concept of “CT”.]

Monitoring Requirements

There are four primary monitoring requirements included in the SWTR.  These requirements
include the following:

• Turbidity must be measured at least every four hours or by continuous monitoring at the
combined filter effluent.

• Turbidity must be measured in the raw water daily.
• The disinfectant residual must be monitored continuously at the entry point to the

distribution system.
• The disinfectant residual must be recorded in the distribution system at the same locations

and at the same time as coliform monitoring samples.

Additional monitoring for unfiltered supplies include:

• A minimum of five coliform samples per week must be collected prior to disinfection. 

Reporting Requirements

Each utility must report to DHS within 24 hours whenever:

• Combined filtered (or raw water in unfiltered supply) turbidity level rises above 5.0 NTU.
• More than two consecutive combined filtered turbidity levels are above 1.0 NTU or if

turbidity levels are above 1.0 NTU for 8 hours for continuous monitoring.
• Chlorine residual entering the distribution system at any time falls below 0.2 mg/L.
• An event occurs which may affect the ability of the plant to produce safe, potable water.

Each utility must prepare a monthly report for submittal to DHS that includes the following
information:

• Turbidity monitoring data.
• Distribution system residual monitoring data (and heterotrophic plate count (HPC) data if

collected).
• Lowest chlorine residual leaving plant each day and any data when residual is <0.2 mg/L

entering the distribution system.
• Written explanation of the cause of any violation of a performance standard.
• Summary of consumer water quality complaints and reports of gastrointestinal illness.

The requirements of this rule will be enhanced, and in some cases superceded, by the
requirements of the Long Term 1 Enhanced Surface Water Treatment Rule.
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Total Coliform Rule

The Total Coliform Rule (TCR) was promulgated by the USEPA in June 1989 with compliance
required eighteen months after promulgation (January 1991).  The State of California
promulgated the Total Coliform Rule in January 1992 and the Rule went into effect on May 1,
1992.  Under the TCR, utilities must submit a monitoring plan to the DHS for approval.  The
plan must provide for representative sampling of the distribution system (including all pressure
zones and reservoir areas), describe any sample rotations proposed and include a statement that
the sample collector has been trained.  The total number of samples and frequency of sampling
required is dependent on the population served by the utility.  For all but the smallest utilities,
weekly sampling is required.  If any sample is coliform-positive, two actions must be taken
within 24 hours of notification of the positive result:

• A set of repeat samples must be collected.  The location of the repeat samples must include
the tap that tested positive, and one upstream and downstream location, both of which must
be within five service connections of the positive sample location.  If one or more of the
repeat samples tests positive for the presence of coliforms, an additional set of repeat
samples must be taken.  This process continues until all of the samples are total coliform-
negative or an MCL has been violated.

• The sample must be analyzed for the presence of fecal coliform or E. Coli.

The previous coliform standard was a density based standard.  This was replaced by a
presence/absence regulation.  There are three potential scenarios in which an MCL is violated.
These scenarios consist of the following:

• For utilities that analyze less than 40 samples per month, no more than 1 monthly sample
may be coliform-positive (this includes repeat samples).  If more than 1 monthly sample is
coliform-positive than an MCL has been violated.  For  >40 samples per month collected, an
MCL has been violated if more than 5.0% are positive.

• Utilities are in violation of an MCL if an original sample is fecal coliform/E. Coli-positive
and any repeat sample is total, fecal, or E. Coli-positive.

• Utilities are in violation of an MCL if an original sample is total coliform-positive and any
repeat sample is fecal coliform/E. Coli-positive.

Furthermore, there are two conditions that results in a “Significant Rise in Bacterial Count”
classification.  This condition is not considered a violation of an MCL; however it does require
notification to DHS.  The two conditions that result in this classification are listed below:

• An initial sample that is total coliform-positive is determined to be either fecal coliform or E.
Coli.-positive, as well.

• At least two repeat samples are total coliform-positive but neither sample is fecal coliform or
E. Coli-positive.
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Best Available Technology

The TCR includes a list of four preventative measures a utility can institute to minimize the
presence of coliforms in the distribution system.  These four items include the following:

• Ensure proper well protection.
• Maintain of a minimum 0.2 mg/L disinfectant residual through the entire distribution system.
• Institute a distribution system maintenance program including:

• appropriate pipe replacement and repair procedures,
• flushing program,
• proper operation and maintenance of distribution system reservoirs, and
• maintenance of a positive water pressure throughout system.

• Provide adequate filtration and disinfection treatment processes.

Lead and Copper Rule

The Lead and Copper Rule (LCR) was promulgated by the USEPA on June 7, 1991.  The
objective of the LCR is to minimize the corrosion of lead and copper-containing plumbing
materials in public water systems (PWS) by requiring utilities to optimize treatment for
corrosion control.  The LCR establishes “action levels” in lieu of MCLs for regulating the levels
of both lead and copper in drinking water.  The action level for lead was established at 0.015
mg/L while the action level for copper was set at 1.3 mg/L.  An action level is exceeded when
greater than 10 percent of samples collected from the sampling pool contain lead levels above
0.015 mg/L or copper levels above 1.3 mg/L.  Unlike an MCL, a utility is not out of compliance
with the LCR when an action level is exceeded.  Exceedance of an action level requires a utility
to take additional steps to reduce lead and copper corrosion in the distribution system.  There is a
California state secondary standard, of 1.0 mg/L, for copper.

In October 1999, USEPA made minor revisions to the LCR to clarify the original rule,
streamline implementation, promote consistent national implementation, and reduce the
reporting requirements.  The revisions do not include any changes to the action levels for lead
and copper.  The revisions include requiring monitoring for public water systems with optimized
corrosion control, which was inadvertently left out of the original LCR.  The revisions also
include changing the definition of the word “control” in the LCR to only require public water
systems to replace lines that it owns or has authority to replace to protect the water quality.  The
revisions allow systems with low lead and copper tap levels to reduce the number and frequency
of sample collection sooner.  Finally, there are numerous modifications to the system reporting
requirements to minimize the reporting burden.
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Stage 1 Disinfectants and Disinfection By-Products Rule

The Stage 1 D/DBPR was published in the Federal Register on December 16, 1998.  The
regulation is effective 60 days after publishing, on February 16, 1999.  The State of California
has received an extension to adopt new drinking water standards pertinent to the D/DBPR by
December 31, 2002, but all systems must maintain compliance with the Federal schedules.  This
rule applies to CWS, non-transient non-community water systems (NTNCWS), and some
transient non-community water systems (TNCWS).

CWSs, NTNCWSs and TNCWSs that use surface water or GWUDIS and serve greater than
10,000 population are required to be in compliance with the regulation within 36 months of
promulgation by the USEPA, this must occur by January 1, 2002.  If capital improvements are
required to comply with the rule, an additional 24 months may be granted by the State.

CWSs, NTNCWSs and TNCWSs that use surface water and GWUDIS and serve less than
10,000 population and all CWSs, NTNCWSs and TNCWSs that use groundwater are required to
be in compliance with the regulation within 60 months of promulgation by the USEPA, this must
occur by January 1, 2004.

The State regulation must be at least as stringent as the federal requirement, but may include
more stringent requirements.  DHS has determined to adopt the federal Rule in whole with no
additions or revisions.

The purpose of this regulation is “..to minimize risks from disinfection by-products and still
maintain adequate control over microbial contamination.”

This rule addresses seven primary topics, including:

• Maximum Residual Disinfectant Level Goals,
• Maximum Residual Disinfectant Levels ,
• MCLGs for TTHMs, HAA5, Chlorite, and Bromate,
• MCLs for TTHMs, HAA5, Chlorite, and Bromate,
• Treatment Technique for Disinfection By-Product Precursors,
• Best Available Technologies to Meet MRDLs and MCLs,
• Approved Analytical Methods,
• Monitoring Requirements, and
• Guidance Manuals.

Maximum Residual Disinfectant Level Goals

The USEPA has set maximum residual disinfectant level goals (MRDLGs) for chlorine,
chloramines, and chlorine dioxide.  These are shown in Table 4.
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Table 4
Maximum Residual Disinfectant Level Goals

Disinfectant Goal
Chlorine 4 mg/L as Cl2
Chloramines 4 mg/L as Cl2
Chlorine Dioxide 0.8 mg/L as ClO2

The MRDLGs are set at levels for which no known or anticipated adverse health effects occur.
The levels also allow for an adequate margin of safety.  These goals are non-enforceable health
goals based only on health effects and exposure information.  The goals do not consider the
health benefits associated with the control of waterborne microbial contaminants.  The goals
have been set for residual disinfectants, not contaminants, to avoid reluctance in using the
chemicals.

Maximum Residual Disinfectant Levels

The Stage 1 D/DBP Rule established maximum residual disinfectant levels (MRDLs) for
chlorine, chloramines, and chlorine dioxide.  These are shown in Table 5.

Table 5
Maximum Residual Disinfectant Levels

Disinfectant Level
Chlorine 4.0 mg/L as Cl2
Chloramines 4.0 mg/L as Cl2
Chlorine Dioxide 0.8 mg/L as ClO2

Chlorine.  Chlorine is the most widely used disinfectant in drinking water.  CWSs and
NTNCWSs must measure the residual disinfectant level at the same points in the distribution
system and at the same time as when sampling for total coliforms.  This monitoring requirement
may not be reduced.

Compliance with the MRDL will be based on the running annual average of the monthly average
of all samples, computed quarterly.  Monitoring requirements are discussed in more detail later
in this document.  The running annual average must be less than or equal to the MRDL.
Operators may increase the residual chlorine level in the distribution system above the MRDL if
necessary to protect public health from acute microbiological contamination problems including;
distribution line breaks, storm runoff events, source water contamination, or cross-connections.

The USEPA has identified a best available technology (BAT) to meet the MRDL for chlorine.
The USEPA recommends the “control of treatment processes to reduce disinfectant demand and
control of disinfection treatment processes to reduce disinfectant levels.”  If a public water
system is unable to meet the MRDL and they implement the BAT, they may be eligible for a
variance from the State.
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Chloramines.  Chloramines are also used as a disinfectant in drinking water.  CWSs and
NTNCWSs that use chloramines must measure the residual disinfectant level at the same points
in the distribution system and at the same time as when sampling for total coliforms.  This
monitoring requirement may not be reduced.

Compliance with the MRDL will be based on the running annual average of the monthly average
of all samples, computed quarterly.  Monitoring requirements are discussed in more detail later
in this document.  The running annual average must be less than or equal to the MRDL.
Operators may increase the residual chloramine level in the distribution system above the MRDL
if necessary to protect public health from acute microbiological contamination problems
including; distribution line breaks, storm runoff events, source water contamination, or cross-
connections.

The USEPA has identified a BAT to meet the MRDL for chloramines.  The USEPA
recommends the “control of treatment processes to reduce disinfectant demand and control of
disinfection treatment processes to reduce disinfectant levels.”  If a public water system is unable
to meet the MRDL and they implement the BAT, they may be eligible for a variance from the
State.

Chlorine Dioxide.  Chlorine dioxide is also used as a disinfectant in drinking water. CWSs,
NTNCWSs, and TNCWSs that use chlorine dioxide must measure the residual disinfectant level
at the entrance to the distribution system on a daily basis.  Non-compliance with the MRDL can
result in acute or non-acute violations.  If the daily sample at the entrance exceeds the MRDL,
then the system is required to take three additional samples in the distribution system on the next
day as described below.  If any samples collected the second day in the distribution system
exceed the MRDL, or if the distribution system samples were not collected, the system will be in
acute violation of the MRDL.  This would require immediate action and public notification.  If
only the sample collected at the entrance to the distribution system exceeds the MRDL on the
second day, or if the entrance sample was not collected, the system will be in a non-acute
violation of the MRDL.

Follow up monitoring in the distribution system will be governed by the type of residual
disinfectant used.  Systems using chlorine as a residual disinfectant and operating booster
stations after the entrance to the distribution system must take three samples in the distribution
system; one close to the first customer, one at an average residence time, and one at the
maximum residence time.  Systems using chlorine dioxide or chloramines as a residual
disinfectant or chlorine without operating booster stations after the entrance to the distribution
system must take three samples in the distribution system as close as possible to the first
customer at intervals of not less than six hours.  This monitoring requirement may not be
reduced.

Operators may not increase the residual chlorine dioxide level in the distribution system above
the MRDL under any circumstances.
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The USEPA has identified a BAT to meet the MRDL for chloramines.  The USEPA
recommends the “control of treatment processes to reduce disinfectant demand and control of
disinfection treatment processes to reduce disinfectant levels.”  If a public water system is unable
to meet the MRDL and they implement the BAT, they may be eligible for a variance from the
State.

Maximum Contaminant Level Goals for TTHMs, HAA5, Chlorite, and Bromate

The USEPA has set MCLGs for four trihalomethanes, two haloacetic acids, chlorite, and
bromate.  These are shown in Table 6.

Table 6
Maximum Contaminant Level Goals

Disinfection By-Product MCLG
Chloroform 0 mg/L
Bromodichloromethane 0 mg/L
Dibromochloromethane 0.06 mg/L
Bromoform 0 mg/L
Dichloroacetic Acid 0 mg/L
Trichloroacetic Acid 0.3 mg/L
Chlorite 0.8 mg/L
Bromate 0 mg/L

The MCLGs are set at levels for which no known or anticipated adverse health effects occur.
The levels also allow for an adequate margin of safety.  These goals are non-enforceable health
goals based only on health effects and exposure information.  Each specific MCLG is based on
available evidence of carcinogenicity or non-cancer adverse health effects from drinking water
exposure using the USEPA’s risk assessment guidelines.

Maximum Contaminant Levels for TTHMs, HAA5, Chlorite, and Bromate

The Stage 1 D/DBPR set MCLs for TTHM, HAA5, chlorite, and bromate.  These are shown in
Table 7.

Table 7
Maximum Contaminant Levels

Contaminant Level
TTHM1 0.080 mg/L
HAA52 0.060 mg/L
Chlorite 1.0 mg/L
Bromate 0.010 mg/L

1TTHM includes chloroform, bromodichloromethane, dibromochloromethane, bromoform
2 HAA5 includes mono, di and tri-chloroacetic acids and mono and di-bromoacetic acids
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Total Trihalomethanes and Haloacetic Acids.  TTHMs and HAA5 are formed when
disinfectants react with naturally occurring organic matter in water.  These constituents are of
concern because they are carcinogenic to humans.  The monitoring requirements for TTHMs and
HAA5 vary depending on the type of source water and the size of the population served.  The
specific requirements are discussed in detail in a later section.

All systems must monitor the distribution system for TTHMs and HAA5.  Compliance with the
MCLs is based on the size of system.  Compliance for surface water, GWUDIS and groundwater
systems with population greater than 10,000 is based on the running annual average of quarterly
averages of all samples taken in the distribution system, computed quarterly.  Compliance for
surface water, GWUDIS and groundwater systems with population less than 10,000 is based on
the annual average of all samples taken that year.  The average must be less than or equal to the
MCLs.  There are provisions for reduced monitoring, which are discussed in later in this
document.

The USEPA has identified a BAT to meet the MCLs for TTHMs and HAA5.  The USEPA
recommends enhanced coagulation, enhanced softening or granular activated carbon filtration
with an empty bed contact time of 10 minutes (GAC10) to reduce the level of TTHMs and
HAA5 in the treated drinking water.

Chlorite.  Chlorite is produced when chlorine dioxide reacts with naturally occurring organic
material.  CWSs and NTNCWSs using chlorine dioxide for disinfection are required to conduct
sampling for chlorite.  Systems are required to monitor chlorite on a daily basis at the point of
entry to the distribution system. If chlorite is detected at levels greater than 1.0 mg/L at the
entrance to the distribution system, then additional distribution system monitoring is required the
following day.  Systems must monitor three locations in the distribution system (at the same
time); close to the first customer, representative of average residence time, and representative of
maximum residence time, on a monthly basis. There is the opportunity to reduce distribution
system monitoring, this will be discussed in a later section.

Compliance with the MCL is based on an arithmetic average of the three distribution systems
samples collected per month.  If the average exceeds the MCL, the system is in violation of the
MCL.

The USEPA has identified a BAT to meet the MCL for chlorite.  The USEPA recommends the
“control of treatment processes to reduce disinfectant demand and control of disinfection
treatment processes to reduce disinfectant levels.”

Bromate.  Bromate is produced when ozone reacts with naturally occurring organic material.
CWSs and NTNCWSs using ozone for disinfection are required to conduct sampling for
bromate.  Systems must collect one sample per month at the entrance to the distribution system
while the ozonation system is operating under normal conditions.   Reduced monitoring may be
obtained under specific condition, these are discussed later in this document.
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Compliance with the MCL is based on a running annual average, computed quarterly, of
monthly samples.  If the average of samples covering any consecutive four-quarter period
exceeds the MCL, the system is in violation of the MCL.

The USEPA has identified a BAT to meet the MCL for bromate.  The USEPA recommends the
“control of ozone treatment processes to reduce production of bromate.”

Treatment Technique for Disinfection By-Product Precursors

The USEPA will require systems that have surface water or GWUDIS as a supply and use
conventional filtration treatment to remove specific amounts of organic material by
implementing a treatment technique, either by enhanced coagulation or enhanced softening.  The
percent of removal required will depend on source water TOC and alkalinity.  Table 8 provides
a summary of the removal requirements.

Table 8
TOC Removal Requirements (Percent)

Alkalinity, mg/L
TOC, mg/L 0 – 60 > 60 - 120 > 120
> 2.0 - 4.0 35 25 15
> 4.0 - 8.0 45 35 25
> 8.0 50 40 30

Compliance with this treatment technique must be calculated on a quarterly basis, once 12
months of data are available.  Each month the system must calculate the following items:

• Calculate % Actual TOC Removal = [(1-(Treated Water TOC / Source Water TOC))*100],
• Determine % Required TOC Removal (from Table 5), and
• Calculate Removal Ratio = % Actual TOC Removal / % Required TOC Removal.

The system must then average the monthly removal ratio on a quarterly basis, once 12 months of
data is available.  The annual average removal ratio must be greater than 1.0 to be in compliance.
Systems have the opportunity to be granted a 1.0 for the monthly removal ratio under the four
following conditions, regardless of the calculated removal ratio:

• Remove greater than or equal to 10 mg/L of magnesium hardness (as CaCO3),
• Raw water TOC is less than 2.0 mg/L,
• Raw water or treated water specific UV absorbance (SUVA) is less than or equal to 2.0

L/mg-m, or
• Treated water alkalinity is less than 60 mg/L (only for systems practicing enhanced

softening).

The USEPA has provided alternate performance criteria when it is technically infeasible for
systems to meet the above specified removal criteria.  The alternative TOC removal percentage
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will be determined from jar test results performed on a quarterly basis for one year.  The jar tests
will lead to plots of TOC removal versus coagulant dose.  The alternative TOC removal
percentage will be set at the point of diminishing returns (PODR) identified on the plot.  The
PODR will be identified as the point where the slope changes from greater than 0.03 to less than
0.03, and stays below 0.03.  If the plot does not meet the PODR, then the water is considered not
amenable to enhanced coagulation and TOC removal will not be required if the system requests a
waiver from the State.

Systems that practice enhanced softening will also be provided with alternate performance
criteria when it is technically infeasible to meet the above specified removal criteria.  Systems
will not be required to perform jar testing but will need to meet one of two alternative
performance criteria:

• Remove a minimum of 10 mg/L magnesium hardness (as CaCO3), or
• Lower alkalinity to less than 60 mg/L (as CaCO3).

All three of the criteria shall be measured monthly and calculated quarterly, with the running
annual average determining compliance.

The USEPA has also provided alternative compliance criteria from the treatment technique
requirements.  Utilities will not be required to achieve the specified TOC removals provided one
of the following conditions are met:

• Source water TOC is less than 2.0 mg/L,
• Treated water TOC is less than 2.0 mg/L,
• Source water TOC is less than 4.0 mg/L, source water alkalinity is greater than 60 mg/L, and

distribution system TTHM is less than 0.04 mg/L and HAA5 is less than 0.03 mg/L,
• Distribution system TTHM is less than 0.04 mg/L and HAA5 is less than 0.03 mg/L and only

chlorine is used for primary disinfection and distribution system residual,
• Source water SUVA, prior to any treatment, is less than or equal to 2.0 L/mg-m, or
• Treated water SUVA is less than or equal to 2.0 L/mg-m.

Compliance with criteria 1, 2, 5, and 6 will be based on monthly monitoring calculated quarterly
as a running annual average.  Compliance with criteria 3 will be based on monthly monitoring
for TOC and alkalinity and quarterly monitoring for TTHM and HAA5, calculated quarterly as a
running annual average.  Compliance with criteria 4 will be based on monitoring for TTHM and
HAA5, calculated quarterly as a running annual average.  SUVA is defined as the UV254(1/m)
divided by the dissolved organic carbon concentration (mg/L).

Best Available Technologies to Meet MRDLs and MCLs

For each MRDL and MCL that was promulgated the USEPA has identified a BAT to comply
with the regulation.  Table 9 provides a summary of the BATs.



Water Quality Regulations

Systems that are unable to achieve an MRDL or the treatment technique may be granted a
variance by the State if they implement the BAT and meet other criteria discussed in this
document.

Table 9
Summary of Best Available Technologies

Disinfectant/DBP Best Available Technology
Chlorine Control of treatment processes to reduce disinfectant demand and

control of disinfection processes to reduce disinfectant levels.
Chloramines Control of treatment processes to reduce disinfectant demand and

control of disinfection processes to reduce disinfectant levels.
Chlorine Dioxide Control of treatment processes to reduce disinfectant demand and

control of disinfection processes to reduce disinfectant levels.
THM Enhanced coagulation or enhanced softening or GAC10, with chlorine

as the primary and residual disinfectant.
HAA Enhanced coagulation or enhanced softening or GAC10, with chlorine

as the primary and residual disinfectant.
Chlorite Control of treatment processes to reduce disinfectant demand and

control of disinfection processes to reduce disinfectant levels.
Bromate Control of ozone treatment process to reduce production of bromate.

Approved Analytical Methods

The USEPA has identified approved analytical methods, with several additional quality control
requirements for TOC and SUVA analysis, for each of the constituents regulated by this rule.
Table 10 provides a summary of the accepted methods for each constituent.

In addition to the method requirements for TOC, DOC and UV254 the rule has imposed several
other analytical requirements as follows:

• Raw water samples must be collected prior to any physical or chemical treatment,
• TOC samples may not be filtered,
• TOC samples must be analyzed within 24 hours, or acidified to achieve a pH less than 2.0 by

using phosphoric or sulfuric acid and analyzed within 28 days,
• DOC and UV254 samples for SUVA must be collected at the same time from the same

location,
• DOC and UV254 samples must be filtered through a 0.45 um pore-diameter filter before

analysis and acidification,
• A background filter blank must be performed prior to DOC sample filtration and the DOC

level in the background must be less than 0.5 mg/L,
• DOC samples must be analyzed within 48 hours, or acidified to achieve a pH less than 2.0 by

using phosphoric or sulfuric acid and analyzed within 28 days, and
• UV254 samples must be analyzed within 48 hours and cannot be acidified.
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Table 10
Approved Analytical Methods

Analyte EPA method Standard method Other
Chlorine (free, combined,
total)

4500-Cl D

4500-Cl F
4500-Cl G

Chlorine (total) 4500-Cl E
4500-Cl I

Chlorine (free) 4500-Cl H
Chlorine Dioxide 4500-ClO2 D

4500-ClO2 E
TTHM 502.2

524.2
551.1

HAA5 552.1 6521 B
552.2

Bromate 300.1
Chlorite (monthly) 300.0

300.1
Chlorite (daily) 4500-ClO2 E
TOC/DOC 5310 B

5310 C
5310 D

UV254 5910 B
Bromide 300.0

300.1
Alkalinity 2320 B ASTM D1067-92B

USGS I-1030-85
pH 150.1 4500-H+B ASTM D1293-84

150.2
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Monitoring Requirements

This rule establishes monitoring requirements to support implementation of the treatment
technique, MRDLs, and MCLs.  Monitoring for DBPs, disinfectant residuals and TOC must be
conducted during normal operating conditions.   Failure to comply with the monitoring
requirements will result in a monitoring violation.  Table 11 provides a summary of the routine
monitoring requirements of this rule.

All systems required to monitor must develop and implement a monitoring plan.  The monitoring
plan must be available within 30 days after the compliance dates (January 1, 2002 and January 1,
2004).  The plan must include the following elements:

• Specific locations and schedules for collecting samples, and
• Method for calculating compliance with MCLs, MRDLs, and the treatment technique for

TOC.

If a system is approved to monitor as a consecutive system, or if providing water to a
consecutive system (in accordance with Section 141.29 of the Code of Federal Regulations) then
the sampling plan must reflect the entire distribution system.

The routine monitoring requirements may be reduced for many constituents including; TTHM,
HAA5, chlorite, bromate, TOC, and alkalinity.  Table 12 provides a summary of the reduced
monitoring requirements.

Systems may remain on a reduced monitoring schedule for TTHMs and HAA5 as long as the
average of all samples taken in the year result in TTHM levels less than or equal to 0.06 mg/L
and HAA5 levels less than or equal to 0.045 mg/L.  If these levels are exceeded, the system must
revert to routine monitoring the following month.  Also, the State may return a system to routine
monitoring at its discretion.

Systems may remain on a reduced monitoring schedule for chlorite as long as the quarterly
distribution system samples remain below the MCL and there are no daily exceedances at the
entrance to the distribution system.  If the MCL is exceeded in the distribution system or at the
entrance to the distribution system, then the system must revert to routine monitoring the
following month.

Systems may remain on a reduced monitoring schedule for bromate as long as the raw water
annual average bromide levels are less than 0.05 mg/L. If the bromide level is greater than or
equal to 0.05 mg/L then the system must revert to routine monitoring the following month.
Systems may remain on a reduced monitoring schedule for TOC and alkalinity as long as the
treated water annual average TOC remains less than 2.0 mg/L.  The system must revert to
routine monitoring the month following the quarter when the annual average treated water TOC
is greater than or equal to 2.0 mg/L.



Table 11
Routine Monitoring Requirements for Stage 1 D/DBPR

Monitoring 
Requirement

Location for Sampling Surface Water and GWUDISW 
Systems

>10,000 Population

Surface Water and GWUDISW 
Systems

<10,000 Population

Groundwater Systems
>10,000 Population

Groundwater Systems
<10,000 Population

TOC and Alkalinity Raw Water 1 sample/month/plant 1 sample/month/plant NA NA

* Only required for plants
  with conventional filtration 
  treatment

*  Sample includes paired1 TOC
   samples and raw water
   alkalinity

*  Sample includes paired1 TOC
   samples and raw water
   alkalinity

TTHMs and HAA5 Distribution System 4 samples/quarter/plant
25% at max res time
75% at avg res time2

1 sample/quarter/plant
at max res time 

1 sample/quarter/plant4

at max res time
1 sample/year/plant3,4

at max res time during
warmest month

*  If <500 population then
    1 sample/year/plant 
    during warmest month3

Bromate Entrance to Distribution System 1 sample/month/plant 
only if use ozone

1 sample/month/plant 
only if use ozone

1 sample/month/plant 
only if use ozone

1 sample/month/plant 
only if use ozone

Chlorite (daily) Entrance to Distribution System 1 sample/day/plant
only if use chlorine dioxide

1 sample/day/plant
only if use chlorine dioxide

1 sample/day/plant
only if use chlorine dioxide

Chlorite (monthly) Distribution System:
   1 sample at first customer
   1 sample at avg res time
   1 sample at max res time

3 sample set/month/plant
only if use chlorine dioxide

3 sample set/month/plant
only if use chlorine dioxide

3 sample set/month/plant
only if use chlorine dioxide

3 sample set/month/plant
only if use chlorine dioxide

Chlorine and chloramines Distribution System - Same 
Locations as Total Coliform in 
TCR

Same times as total coliform in 
TCR

Same times as total coliform in 
TCR

Same times as total coliform 
in TCR

Same times as total coliform 
in TCR

Chlorine Dioxide Entrance to Distribution System 1 sample/day/plant
only if use chlorine dioxide

1 sample/day/plant
only if use chlorine dioxide

1 sample/day/plant
only if use chlorine dioxide

1 sample/day/plant
only if use chlorine dioxide

1 A paired sample includes raw water TOC and treated water TOC.
2 These samples must represent the entire distribution system, taking into account population, source water type, and treatment method.
3 If sample results exceed the MCL, the system must increase to 1 sample/quarter/plant taken at the maximum residence time.
4 Multiple wells drawing from the same aquifer can be considered as one treatment plant.



Table 12
Reduced Monitoring Requirements for the Stage 1 D/DBPR

Monitoring 
Requirement

Location for Reduced 
Sampling

Surface Water and GWUDISW 
Systems

>10,000 Population

Surface Water and GWUDISW 
Systems

<10,000 Population

Groundwater Systems
>10,000 Population

Groundwater Systems
<10,000 Population

TOC and Alkalinity Paired Samples1 1 sample/quarter/plant 1 sample/quarter/plant NA NA

* Only required for plants
  with conventional filtration 
  treatment

*  Reduced if avg treated water 
   TOC < 2.0 mg/L for 2 years 
  or < 1.0 mg/L for 1 year

*  Reduced if avg treated water 
   TOC < 2.0 mg/L for 2 years 
  or < 1.0 mg/L for 1 year

TTHMs and HAA5 Distribution System - At
Maximum Residence Time

1 sample/quarter/plant
at max res time

1 sample/year/plant
at max res time during

warmest month

1 sample/year/plant
at max res time during

warmest month

1 sample/3 years/plant
at max res time during

warmest month

*  Reduced if TTHM < 40 ug/L
   and HAA5 < 30 ug/L based
   on 1 year of monitoring and 
  raw water TOC < 4.0 mg/L

*  Reduced if TTHM < 40 ug/L
   and HAA5 < 30 ug/L based
   on 1 year of monitoring and 
  raw water TOC < 4.0 mg/L

*  Reduced if TTHM < 40 ug/L
   and HAA5 < 30 ug/L based
   on 1 year of monitoring

*  Reduced if TTHM < 40 ug/L
   and HAA5 < 30 ug/L based
   on 2 years of monitoring

Bromate Entrance to Distribution System 1 sample/quarter/plant 
only if use ozone

1 sample/quarter/plant 
only if use ozone

1 sample/quarter/plant 
only if use ozone

1 sample/quarter/plant 
only if use ozone

*  Reduced if raw water bromide
   <0.05 mg/L based on 1 year

*  Reduced if raw water bromide
   <0.05 mg/L based on 1 year

*  Reduced if raw water bromide
   <0.05 mg/L based on 1 year

*  Reduced if raw water bromide
   <0.05 mg/L based on 1 year

Chlorite (daily) NA

Chlorite (quarterly) Distribution System:
   1 sample at first customer
   1 sample at avg res time
   1 sample at max res time

3 sample set/quarter/plant
only if use chlorine dioxide

3 sample set/quarter/plant
only if use chlorine dioxide

3 sample set/quarter/plant
only if use chlorine dioxide

3 sample set/quarter/plant
only if use chlorine dioxide

*  Reduced if all distribution 
    system chlorite results are less
    than 1.0 mg/L based on 1 year

*  Reduced if all distribution 
    system chlorite results are less
    than 1.0 mg/L based on 1 year

*  Reduced if all distribution 
    system chlorite results are less
    than 1.0 mg/L based on 1 year

*  Reduced if all distribution 
    system chlorite results are less
    than 1.0 mg/L based on 1 year

Chlorine and chloramines NA

Chlorine Dioxide NA
1 A paired sample includes raw water TOC, treated water TOC, and raw water alkalinity.

Monitoring May Not Be Reduced

Monitoring May Not Be Reduced

Monitoring May Not Be Reduced
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Compliance with the specific MRDLs, MCLs and treatment technique have been discussed
previously.  There are several general points regarding compliance.  Failure to monitor for
chlorine, chloramines, TTHMs, HAA5, or bromate will be considered as a monitoring violation
for the entire period covered by the annual average.  All samples collected and analyzed, even if
greater than the minimum number of samples required, must be included in determining
compliance.  If, during the first year of monitoring, any quarter’s average will cause the running
annual average to exceed the MCL the system will be considered out of compliance at the end of
that quarter.  If a system fails to collect a complete set of monitoring data to determine
compliance, it will be determined based on the available data for that year.

Reporting

Systems must report all monitoring results to the State.  Systems which sample quarterly or more
frequently must report to the State within 10 days after the end of each quarter in which samples
were collected.  Systems that sample less frequently than quarterly must report to the State
within 10 days after the end of each monitoring period in which samples were collected.
Systems must report in accordance with Table 13.

Guidance Manuals

The USEPA published eight (8) companion Guidance Manuals for the IESWTR and the
Disinfectant/Disinfection By-Product Rule.  Two of the Guidance Manuals were published for
subjects related to the Stage 1 D/DBPR, as follows:

• Enhanced Coagulation and Precipitative Softening, and
• Alternative Disinfectants and Oxidants.

Drinking Water Source Assessment and Protection Program

The 1996 SDWA Amendments included a requirement for States to develop a program to assess
sources of drinking water and encourage States to establish protection programs.   California
developed the Drinking Water Source Assessment and Protection (DWSAP) Program in
response to this requirement. The SDWA Amendments require States to complete the
assessments by November 2001.  States may request an 18 month extension, to May 2003.
California has obtained the extension.

Since California has not adopted a Wellhead Protection Program, the State has decided that the
groundwater aspects of the DWSAP will constitute the State’s Wellhead Protection Program.
The requirement to perform these assessment has been assigned by the USEPA to the States.
Since California has over 14,000 source waters, it has requested that large and medium systems
perform their own assessments using the DWSAP Program that the State has developed.  Once
an original assessment is performed for a source water, the assessment must be reviewed and
updated as necessary every five (5) years.  It is also expected that a completed assessment will be
required to obtain and continue to obtain chemical monitoring waivers for source waters.



Table 13
Reporting Requirements for the Stage 1 D/DBPR

Constituent Monitoring Requirement Reporting Requirement

TTHM and HAA5 Quarterly or More Frequently 1. Number of samples taken during last quarter.
2. Location, date, and result of each sample taken during last quarter.
3. The arithmetic average of all samples taken during last quarter.
4. The annual arithmetic average of the quarterly arithmetic averages for the last four quarters.
5. Indicate whether MCL was exceeded.

Less Frequently than Quarterly but At 
Least Annually

1. Number of samples taken during last year.
2. Location, date, and result of each sample taken during last year.
3. The arithmetic average of all samples taken during last year.
4. Indicate whether MCL was exceeded.

Less Frequently than Annually 1. Location, date, and result of the last sample taken.
2. Indicate whether MCL was exceeded.

Chlorite Daily and Monthly or Quarterly 1. Number of samples taken each month for the last 3 months.
2. Location, date, and result of each sample taken during last quarter.
3. For each month in the reporting period, the arithmetic average of all samples taken during the month.
4. Indicate whether MCL was exceeded, and in which month it was exceeded.

Bromate Monthly or Quarterly 1. Number of samples taken during the last quarter.
2. Location, date, and result of each sample taken during last quarter.
3. The arithmetic average of the monthly arithmetic averages of all samples taken in the last year.
4. Indicate whether MCL was exceeded.

Chlorine and Chloramines Monthly 1. Number of samples taken during each month in the last quarter.
2. The monthly arithmetic average of all samples taken in each month for the last 12 months.  
3. The arithmetic average of all monthly averages for the last 12 months.
4. Indicate whether MRDL was exceeded.

Chlorine Dioxide Daily 1. Location, date, and result of each sample taken during last quarter.
2. Indicate whether MRDL was exceeded.
3. Indicate whether MRDL was exceeded in any two consecutive daily samples and whether the resulting violation was acute or nonacute.

TOC Monthly or Quarterly and Performing 
Treatment Technique

1. The number of paired samples taken during the last quarter.
2. The location, date and result of each paired sample and associated alkalinity taken during last quarter.
3. For each month in the reporting period that paired samples were taken, the arithmetic average of the percent reduction of TOC for each paired sample and the 
required TOC Removal.
4. Calculations for determining compliance with the TOC percent removal requirements.
5. Indicate whether the system is in compliance with the percent removal requirements for the last four quarters. 

Monthly or Quarterly and Meeting an 
Alternative Compliance Criterion

1. The alternative compliance criterion that the system is using.
2. The number of paired samples taken during the last quarter.
3. The location, date and result of each paired sample and associated alkalinity taken during the last quarter.
4. The running annual arithmetic average based on monthly or quarterly averages of raw or treated water TOC, if use criteria 1, 2, or 3. 
5. The running annual arithmetic average based on monthly or quarterly averages of raw or treated water SUVA, if use criteria 5 or 6
6. The running annual arithmetic average of raw and treated water alkalinity, if use criteria B or 3.
7. The running annual average for both TTHM and HAA5, if use criteria 3 or 4.
8.  The running annual average of the amount of magnesium hardness removal (as CaCO3), if use criteria A.
9.  Indicate whether the system is in compliance with the selected alternative compliance criterion
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California has developed a schedule for compliance with the DWSAP using the extended
deadline of May, 2003.  The State has requested that systems performing their own assessment
provide a progress report to the State by February, 2002.  The final report will be due to the State
by December 31, 2002.  This will allow the State approximately five (5) months to review and
finalize before submitting to the USEPA.

After the final report has been reviewed and accepted by the State, systems can begin the
voluntary Source Water Protection Program if desired.  There will be some loan and grant funds
available to assist with these programs.  The program requirements have been highlighted by the
State and will include:  public involvement, report review, initiation of protection measures, and
information transfer to the public.

Unregulated Contaminant Monitoring Rule

In September 1999, USEPA promulgated the Unregulated Contaminant Monitoring Rule
(UCMR), which requires CWSs to conduct “treated” water monitoring of specified unregulated
constituents. This rule will allow the USEPA to collect information about contaminants present
in drinking water supplies that are currently unregulated.  The USEPA will use the information
collected to evaluate needs for future action, including regulation.

The USEPA identified 36 constituents that shall be monitored, broken into three lists, shown on
Table 14.  List 1 constituents shall be monitored by all CWS’s with greater than 10,000
population, and selected CWS’s with less than 10,000 population.  List 2 and 3 constituents shall
be monitored by a smaller group of nationally representative CWS’s.

Table 14
Unregulated Contaminant Monitoring Rule

List 1 List 2 List 3
2,4-dinitrotoluene 1,2-diphenylhydrazine Lead-210
2,6-dinitrotoluene 2,4,6-trichlorophenol Cyanobacteria
DCPA mono acid 2,4-dichlorophenol Echoviruses
DCPA di acid 2,4-dinitrophenol Coxsackieviruses
4,4’-DDE 2-methylphenol Heliobacter pylori
EPTC Alachlor ESA Microsporidia
Molinate Diazinon Adenoviruses
MTBE Disulfoton Caliciviruses
Nitrobenzene Diuron
Terbacil Fonofos
Acetochlor Linuron
Perchlorate Polonium-210

Prometon
RDX
Terbufos
Aeromonas
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Groundwater systems shall monitor the constituents from List 1 two times, six months apart in
December and June.  The samples shall be collected at entry points to the distribution system and
the monitoring shall begin in January 2001 and be completed by December 2003.  The CWS’s
selected to participate in the List 2 and 3 monitoring shall collect samples by December 2004 in
accordance with USEPA requirements.

Arsenic

The Final Arsenic Rule was promulgated by the USEPA on January 22, 2001.  This Rule was
placed on-hold pending review by the new Bush Administration on March 23, 2001.  After
review, on October 31, 2001, the Bush Administration finalized the Rule as it was initially
promulgated.   The Rule applies to all CWSs and NTNCWSs.  The Rule sets and MCLG of 0
mg/L and an MCL of 0.01 mg/L (10 ug/L) for arsenic.

Initial and routine monitoring must be collected at the Entry Point to Distribution System
(EPDS). The initial monitoring must be conducted as follows: new sources by January 22, 2004,
existing surface water sources by December 31, 2006, and existing groundwater sources by
December 31, 2007.  Surface water systems are required to collect an annual sample, while
groundwater systems must collect one sample every three years.  Data collected after January 1,
2005 may be grandfathered.  If sample results are greater than the MCL, then quarterly sampling
is triggered.  Waivers are available with three rounds of monitoring less than the MCL.
Sampling can be reduced to once every nine years.

For 2001, the Consumer Confidence Report (CCR) will need an educational statement if arsenic
is detected below 10 ug/L.  The Rule is effective on January 23, 2006.

Radionuclides

The Final Radionuclides Rule was promulgated by the USEPA on December 8, 2000.  The Rule
applies to all CWSs. The Rule sets the following MCLGs and MCLs:

• Gross Alpha, Gross Beta and Photon, Combined Radium (226/228), and Uranium MCLG – 0
• Gross Alpha MCL – 15 pCi/L
• Gross Beta/ Photon MCL - 4mrem/yr
• Combined Radium MCL – 5 pCi/L
• Uranium MCL – 30 ug/L

The initial monitoring must be collected at the EPDS.  Gross Beta and Photon monitoring is only
required if the source water is deemed vulnerable.  All other constituents shall be monitored for
four consecutive quarters. Initial monitoring shall be phased in between December 8, 2003 and
December 31, 2007.  Data collected between June 2000 and December 2003 may be
grandfathered.  The Rule is effective on December 8, 2003.

Repeat monitoring shall be conducted based on sample results, as follows: sample results < DLR
then 1 sample every 9 years, sample results < 1/2 MCL then 1 sample every 6 years, and sample
results < MCL then 1 sample every 3 years.
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Filter Backwash Recycling Rule

The Final Filter Backwash Recycling Rule was promulgated on June 8, 2001. This Rule applies
to all PWSs that use surface water and employ conventional or direct filtration and recycle water
within the treatment plant.

This Rule requires all recycle streams to pass through all treatment processes, therefore all
streams need to be returned prior to chemical addition and coagulation.  Also, each system must
notify the DHS in writing that they practice recycling.  This notification must include a plant
schematic that shows the type and location of recycle streams, typical recycle flow data, highest
plant flow in the previous year, design flow of the plant, and DHS approved operating capacity.

Each system must collect and maintain the following information:  copy of recycle notice to
DHS, list of all recycle flows and frequency, average and maximum backwash flow rate and
duration, typical filter run length and how determined, type of recycle treatment, and data on
recycle treatment facilities.

The Rule is effective on June 8, 2004, with an additional two years available for capital
improvement projects.  Systems must submit recycle notifications to DHS by June 8, 2003.

ANTICIPATED REGULATIONS

The USEPA is developing new regulations needed to maintain compliance with the SDWA and
it's Amendments.  The major anticipated regulations for systems serving less than 10,000
population are shown in Table 15.

Table 15
Anticipated Federal Regulations

Anticipated Regulation Targeted Contaminants Status
Drinking Water Candidate
Contaminant List

Chemical and Microbial First Round – Expected Early
2002 (every 5 years
thereafter)

Long Term 1 (LT 1) ESWTR Microbial and Turbidity Final LT 1 – Spring 2002
Long Term 2 (LT 2) ESWTR Microbial and Turbidity Final LT 2 – Summer 2003
Stage 2 D/DBPs Disinfectants and

Disinfection By-Products
Final Stage 2 - Summer 2003

California Arsenic Regulation Arsenic Final PHG – December 2002
Final MCL – June 2004

California Chromium VI
Regulation

Chromium VI Final MCL – January 2004

Drinking Water Candidate Contaminant List
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As mentioned previously, the 1996 Amendments eliminated the requirement to establish 25
standards every three years and replaced it with a list of chemical and microbial contaminants for
possible future regulation.  The list of candidate contaminants is shown in Table 1.  Within 5
years of enactment of the 1996 Amendments (and every 5 years thereafter) the USEPA will
select at least five contaminants from the list and determine to regulate. The regulations will be
determined based on risk assessment and cost-benefit considerations and on minimizing overall
risk.  Regulations must be based on best available, peer reviewed science and data from best
available methods.

The USEPA has narrowed the number of contaminants it will review first for possible future
regulation.  The USEPA has selected 12 contaminants including:  Acanthamoeba, naphthalene,
hexachlorobutadiene, 1,3-dichloropropene, aldrin, dieldrin, metolachlor, metribuzin, sodium,
manganese, boron, and sulfate.  The USEPA was expected to determine by August 2001 whether
to regulate any of these constituents with a primary MCL or provide guidance, now
determination is expected by Spring 2002.

Long Term 1 Enhanced Surface Water Treatment Rule

The Long Term 1 ESWTR was published in the Federal Register on January 14, 2002. This rule
applies to all PWSs that use surface water or GWUDIS and serve a population less than 10,000.
The State will develop a rule to obtain primacy from the USEPA, it is expected by January 2004.
Systems must be in compliance with the requirements of this rule by January 14, 2005.

The purpose of this regulation is “..to improve control of microbial pathogens, including
specifically Cryptosporidium, in drinking water; and address risk trade-offs with disinfection by-
products.”

The California Long Term 1 ESWTR is expected to be developed to have the same requirements
as the California IESWTR.   This Rule is different from the federal Rule on several issues but
still addresses seven primary topics, including:

• Cryptosporidium,
• Criteria for Avoiding Filtration,
• Turbidity,
• Disinfection Profiling and Benchmarking,
• Finished Water Reservoirs,
• Sanitary Surveys,
• Definition of GWUDIS, and
• Watershed Control Requirements for Unfiltered PWSs.

Cryptosporidium

This rule has set an MCLG for the protozoan genus Cryptosporidium of zero (0).  Since there are
no reliable means for monitoring this constituent in the drinking water, a treatment technique
requirement has been established in lieu of setting an MCL.  The treatment technique requires a
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two (2) log (99%) Cryptosporidium removal  or control for PWSs that are currently required to
filter under the existing SWTR.  This removal must be achieved between the raw water intake
and the first customer.

The rule provides that systems with conventional or direct filtration water treatment plants will
be granted the two (2) log removal credit, provided turbidity requirements are met for the
existing SWTR (1.0/5.0 NTU) and the combined filter effluent requirements for this rule (0.3/1.0
NTU), the IESWTR.

The rule also provides that systems with slow sand or diatomaceous earth filtration water
treatment plants will be granted the two (2) log removal credit, provided turbidity requirements
are met for the existing SWTR (1.0/5.0 NTU).

For systems applying to use an “alternative filtration technology”, the system must show that the
treatment, in combination with disinfection, consistently achieves 99.9% removal/inactivation of
Giardia, 99.99% removal/inactivation of viruses, and 99% removal of Cryptosporidium.

Criteria for Avoiding Filtration

In addition to the previous requirements of the SWTR for systems avoiding filtration, the
watershed control programs must minimize the potential for contamination by Cryptosporidium
oocysts.  The program must identify the characteristics or activities in the watershed that may
contribute Cryptosporidium and have an adverse impact on source water quality and must
monitor these activities.

The State must evaluate the program’s ability to limit Cryptosporidium contamination during on-
site inspections.  This evaluation will be based on; comprehensiveness of the watershed review,
the effectiveness of the system’s program to monitor and control activities, and the extent of
maximizing land ownership and/or controlled land use.

Turbidity

For surface water and GWUDIS systems that are required to filter their source water under the
existing SWTR, that employ conventional or direct filtration for treatment, and serve a
population less than 10,000, the combined filter effluent turbidity requirements have been
tightened.   For alternative filtration technologies, the State will set turbidity performance
requirements at a level that, in combination with disinfection, will consistently achieve 99.9%
removal/inactivation of Giardia, 99.99% removal/inactivation of viruses, and 99% removal of
Cryptosporidium.

The combined filter effluent turbidity must be less than 0.3 NTU in 95% of measurements and
may never exceed 1 NTU.  Combined filter effluent and individual filter effluent continuous
turbidity monitoring shall be recorded every 15 minutes.  Monthly reports must show total
number of measurements taken and have two options for value reporting:
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• Report 15 minute measurements and show the 50th, 90th, 95th, 98th, and 99th percentiles and
report all measurements greater than 1 NTU.

• Report 4 hour measurements and show all results greater than 0.3 NTU (based on 15 minute
measurements) and percent of measurements less than or equal to 0.3 NTU (based on 15
minute measurements).

This rule will require continuous, on-line measurement of turbidity for each individual filter.
This data must be recorded every fifteen (15) minutes. Systems with two or fewer filters may
conduct continuous monitoring of the combined filter effluent turbidity in lieu of individual
monitoring.  Individual filter effluent turbidity monitoring shall be less than 0.3 NTU within 60
minutes after return to service.  Public notification will be required if the combined filter effluent
turbidity exceeds 1.0 NTU for more than 1 hour.

If there is a failure in the turbidity monitoring equipment, the system may conduct grab sampling
every four hours in lieu, but for not more than two (2) working days following the failure.  Each
utility is required to submit a report to the State on a monthly basis and identify any exceptions,
as defined below, which occurred.

• If the individual filter effluent turbidity (or combined filter effluent turbidity with systems
less than two filters) exceeds 1.0 NTU in two (2) consecutive measurements, 15 minutes
apart, at any time during the filter operation then this must be reported to the State as an
exception with the date, turbidity value and cause of the exceedance.

• If the individual filter effluent turbidity (or combined filter effluent turbidity with systems
less than two filters) exceeds 1.0 NTU in two (2) consecutive measurements, 15 minutes
apart,  at any time during the filter operation for three (3) consecutive months then the utility
must perform a self-assessment of the filter.  This self-assessment must be performed within
14 days of the exception.

• If the individual filter effluent turbidity (or combined filter effluent turbidity with systems
less than two filters) exceeds 2.0 NTU in two (2) consecutive measurements, 15 minutes
apart, at any time during the filter operation for two (2) consecutive months then the utility
must have a Comprehensive Performance Evaluation (CPE) performed by the State or a third
party.  The CPE is a thorough review and analysis of the water treatment plant’s performance
based capabilities and administrative, operation, and maintenance procedures.  The CPE will
include;  assessment of plant performance, evaluation of major unit processes, identification
and prioritization of performance limiting factors, assessment of applicability of
Comprehensive Technical Assistance (CTA), and a CPE report.  The CPE must be performed
within 90 days of the exception.

DHS must have authority to require Composite Correction Programs (CCP) and be able to assure
that utilities can implement the recommendations as follow-up.  The CCP is comprised of the
CPE and the CTA.

DHS will likely add several requirements to the rule including:

• All filters shall be visually inspected once per year as part of the operations plan based on
DHS guidance.
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• Raw water shall be sampled for total coliform and either fecal coliform or E. Coli at least
once per month.

• Chlorine residual shall be confirmed in 95% of distribution samples every month.
• On-line turbidimeters shall be manually verified once per week for combined filter effluent

and once per month for individual filter effluent.
• Turbidity shall be recorded and reported for sedimentation effluent at least once per day.
• Flow rate and turbidity shall be recorded and reported for recycled backwash water at least

once per day.

System must report turbidity data to the State within ten (10) days after the end of each month.
The State is required to keep this information for one (1) year and the systems are required to
keep this information for three (3) years.

Disinfection Profiling and Benchmarking

The purpose of disinfection profiling and benchmarking is to develop a process to assure that
there is no significant reduction in microbial protection as a result of significant disinfection
process modifications to meet the new MCLs for TTHMs and HAA5 from the Stage 1 D/DBP
Rule.

Profiling will be required for surface water systems that serve a population less than 10,000 and
have either TTHM levels greater than or equal to 80% of the new MCL (0.064 mg/L) or HAA5
levels greater than or equal to 80% of the new MCL (0.048 mg/L).  These levels shall be
determined using data collected after January 1, 1998. If a utility has no data, then sampling
must be commenced by July 1, 2003 for systems serving a population greater than 500 and by
January 1, 2004 for systems serving a population less than 500.  The samples must be collected
during the month of the warmest water temperature and at the point of maximum residence time
in your distribution system. Sample analysis must be performed in accordance with the analytical
method requirements of the Stage 1 D/DBPR.

The disinfection profile is developed using a minimum of one (1) year of weekly Giardia
lamblia log inactivation.  The log inactivation is calculated using weekly data collected during
the peak hourly flow for; disinfectant residual concentration, contact time, pH, and temperature.
Water utilities can use either; one year of new data, one year of new data plus one or two years
of grandfathered data, or three years of grandfathered data.  The water utility shall calculate the
weekly CT achieved, determine the corresponding CT99.9 from the SWTR Guidance Manual, and
then calculate the weekly log inactivation [(CTcalc/CT99.9)* 3.0].  The weekly log inactivations
shall be used to calculate the average monthly log inactivation.  If a system uses chloramines,
ozone, or chlorine dioxide for primary disinfection then the logs of inactivation for viruses must
also be calculated to develop an additional disinfection profile for viruses.

The month with the lowest average log inactivation will be identified as the critical period or
benchmark.  When only one year of data is used, the benchmark inactivation shall be the same as
the critical period.  When multiple years of data are used, the benchmark inactivation shall be the
average of the critical period from each year.
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After the profiling and benchmarking is complete, a utility must submit it to the State as part of
the sanitary survey.  If a utility decides to make changes to the disinfection practices, then the
utility must consult with the State to ensure that microbial protection is not compromised.
Changes that would require a benchmark analysis include; changes in the point of disinfection,
the type of disinfectant, the disinfection process, or any other modification identified by the
State.

Finished Water Reservoirs

Under this rule surface water and GWUDIS systems that serve a population less than 10,000
must cover all new treated water reservoirs, holding tanks, and other storage facilities.  This will
apply to all projects where construction has not begun prior to the effective date of the
regulation, March 15, 2002.

Sanitary Surveys

Primacy states, such as California, must now conduct sanitary surveys for all surface water and
GWUDIS systems, regardless of size.  These surveys must be conducted every three (3) years for
community water systems (CWS) and every five (5) years for non-community water systems
(NCWS). DHS may grant a waiver to water utilities to perform the sanitary survey every five (5)
years if the system has outstanding performance based on previous sanitary surveys.  DHS must
determine how outstanding performance will be evaluated to allow for the reduced frequency of
the sanitary survey.

The sanitary surveys must meet the eight components of the 1995 USEPA/State Guidance.
These components include:  source assessment, treatment, distribution system, finished water
storage, pumps, pumping facilities and controls, monitoring and reporting, data verification,
system management and operation, operator compliance with state requirements, and
disinfection profiling (if required).

DHS may grandfather a sanitary survey conducted after December 1995 for the first round of
sanitary surveys as required by this rule if they meet the requirements to be outlined in the
Guidance Manual for Sanitary Surveys.  Components of a sanitary survey may be completed in a
phased process.

Any deficiencies in the sanitary survey, identified by DHS, must be addressed by the water
utility in writing within 45 days.  The water utility must have a means to correct any deficiencies
identified in the report.  DHS must also decide how to identify any deficiencies in the sanitary
surveys that may require improvement.

Definition of Groundwater Under the Direct Influence of Surface Water

This rule will include Cryptosporidium in the definition of GWUDIS for systems serving a
population less than 10,000.   This will be evident in the identification of protozoan under the
Microscopic Particulate Analysis which is required as part of the determination.
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Guidance Manuals

The USEPA published eight (8) companion Guidance Manuals for the IESWTR and the
Disinfectant/Disinfection By-Product Rule.  Six of the Guidance Manuals will be published for
subjects related to the IESWTR, as follows:

• Disinfection Benchmarking,
• Turbidity,
• M/DBP Simultaneous Compliance,
• Sanitary Surveys,
• Unfiltered Systems, and
• Uncovered Finished Water Reservoirs.

Long Term 2 Enhanced Surface Water Treatment Rule

The Long Term 2 ESWTR is still in the draft rulemaking process.  A Proposed Rule is expected
in early 2002 and a Final Rule in the summer of 2003.  This Rule will apply to all PWSs that use
surface water or GWUDIS. Applicable systems will have six years from the date of the Final
Rule to be in compliance. Two additional years are available for capital improvement projects.

The USEPA published an Agreement in Principle on September 29, 2000 that outlines the basic
premises of the rule, including the following provisions:

• Require source water monitoring for Cryptosporidium, E. Coli and turbidity for 24 months.
Systems can choose between monthly or biweekly sampling.

• Compliance for monthly sampling will be based on the maximum running annual average.
Compliance for bi-weekly sampling will be based on the mean of all samples collected.

• Additional action for Cryptosporidium will be based on source water concentrations of the
protozoa.  No action required if average is less than 0.075 oocysts/L.  1-log action required
if average between 0.075 and 1.0 oocysts/L.  2-log action required if average between 1.0
and 3.0 oocysts/L.  2.5-log action required if average is greater than 3.0 oocysts/L.

• Action credit can be granted in a variety of ways that will be displayed in a “Microbial
Toolbox”.  This may include pretreatment actions such as source water protection,
relocation of intake, and time management withdrawal of water.  Treatment alternatives
include superior treated water turbidity, ultraviolet light (UV), and ozone.

• Systems will have to conduct a second round of source water monitoring for
Cryptosporidium six years after the initial monitoring is completed.

Stage 2 Disinfectants and Disinfection By-Products Rule

The Stage 2 D/DBP Rule is still in the draft rulemaking process.  A Draft Preamble was
published for public review and comment in late 2001.  A Proposed Rule is expected in the
summer of 2002 and with a Final Rule expected in the summer of 2003.  This Rule will apply to
all CWSs, NTNCWSs, and TNCWSs.
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The USEPA published an Agreement in Principle on September 29, 2000 that outlines the basic
premises of the rule, including the following provisions:

• Compliance with MCLs for distribution system TTHM and HAA5 will occur in two phases.
• Stage 2A will require compliance with MCLs of 80 and 60 ug/L based on a running annual

average of all distribution system locations and MCLs of 120 and 100 ug/L based on
locational running annual average for each sampling location.  This will use current
monitoring locations (Subpart L locations).

• Systems must perform an Initial Distribution System Evaluation (IDSE) to confirm location
of the new monitoring locations at entry, average and maximum residence times in the
distribution system. This monitoring will be conducted in addition to Subpart L TTHM and
HAA5 distribution system monitoring.

• Stage 2B will require compliance with MCLs of 80 and 60 ug/L based on locational running
annual average for each sampling location.  This will use monitoring locations identified in
the IDSE.

• Disinfection using UV technology will be approved.

A consecutive system is defined as one that receives water from a wholesaler more than 60 days
per year.  Each point of entry to the consecutive system is considered a water treatment plant for
the consecutive system (regardless of source).  Consecutive systems may apply to the State to
treat multiple entry points to the consecutive system from the same source as a single water
treatment plant. In a consecutive system, the compliance schedule is based on the system with
the earliest date for compliance in the entire combined distribution system.

Both the wholesale and consecutive systems will need to complete the IDSE.  The requirement
of the IDSE will be based on the individual system size.    For surface water systems greater than
10,000 people the IDSE will include eight distribution system locations monitored for TTHM
and HAA5 every 60 days.  For surface water systems with 500 to 9,999 people the IDSE will
include two distribution system locations monitored for TTHM and HAA5 every 90 days.

The draft Preamble also includes an MCLG for chloroform (70 ug/L) and “significant excursion
evaluations” requirement.  The significant excursion evaluation would be required if the
individual samples exceed the DBP standards by 25 percent.

California Arsenic Regulation

Senate Bill 463 was passed on October 9, 2001.  This Bill requires development of a new
Arsenic standard for drinking water in California by June 30, 2004.  The Office of
Environmental Health Hazard Assessment (OEHHA) must develop a Public Health Goal (PHG)
for Arsenic by December 31, 2002.

Systems must include health effects information on detectable arsenic in the annual CCR, after
July 1, 2003.

California Chromium VI Regulation
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Senate Bill 541 was passed on October 9, 2001.  This Bill requires development of a new
chromium VI standard for drinking water in California by January 1, 2004.

OTHER ISSUES

Cryptosporidium Action Plan

In 1996, the California Legislature passed SB 1307 which required the DHS to
“comprehensively enact” the Cryptosporidium Action Plan (Plan).  The Plan was developed by
the California DHS in April 1995 and was intended to assist utilities with comprehensive
compliance with the State’s existing SWTR.  No new requirements are proposed, the Plan only
clarifies the existing requirements to help utilities optimize treatment processes to ensure
maximum removal of Cryptosporidium oocysts and reduce the risk of waterborne illness.  This
plan is intended for large utilities with over 1,000 service connections.

The Plan addresses six aspects of existing requirements for utilities that can be performed to
optimize water assessment and treatment to improve drinking water quality.

• Watershed Sanitary Survey (WSS) - A utility must perform a WSS for each water source
every five years.

• Data Collection - DHS will be collecting and evaluating available ICR data to help provide
guidance on treatment process optimization.

• Alternative Treatment Technologies - DHS will perform a comprehensive review during the
first year of operation of an alternative treatment technology to evaluate compliance with
turbidity and microbial requirements.

• Operations Plan/Optimized Treatment - DHS is recommending an effluent turbidity goal of
0.1 NTU.  Each utility shall operate the treatment plant to optimize treatment and maximize
turbidity removal.  Each utility shall prepare an Operations Plan for Treatment Optimization
that may include inspections, quick responses, operation at appropriate loading rates,
turbidity goals as identified in Table 16, individual filter turbidity monitoring, optimized
filter operations, and optimized filter backwash systems.

• Reliable Removal Treatment Process - A utility shall optimize removal for all conditions at
all times and provide for reliability, alarms, and quick repairs or replacements.  Utilities may
continuously monitor turbidity of the plant effluent.

• Informing the Public - A utility may want to notify customers when physical removal of
pathogens is not provided for in treatment or when desired effluent turbidity goals cannot be
achieved.  A utility may also list the proposed remediation.

Table 16
Cryptosporidium Action Plan Turbidity Goals

Optimization Goals
Sedimentation/Clarification Basin Effluent 1 to 2 NTU

Combined Filter Effluent 0.1 NTU
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Reclaimed Backwash Water Effluent Less than 2.0 NTU

After Filter Backwash/Filter-to-Waste Less than 0.3 NTU

Effective Date of Regulations

Compliance with regulations is required three years after promulgation (previously compliance
was required 18 months after promulgation).  The deadline can be extended for up to two years
for all systems by the USEPA in the regulation or for specific public water systems by the state if
it is determined that additional time is needed for the capital improvements required.

Alternative Monitoring Guidelines

The 1996 Amendments to the SDWA required the USEPA to develop guidelines for Primacy
States for alternative monitoring to replace the permanent monitoring relief program.  These
guidelines were finalized in August 1997.  A State can allow a water system to implement the
alternative monitoring if the State has an approved SWAP, as described above, and the State has
completed an assessment of the specific water system.

The alternative monitoring is available on a contaminant-by-contaminant basis for the
constituents shown in Table 17.  Alternative monitoring is not available for microbiological
constituents, disinfectants/disinfection by-products, and corrosion by-products.  Alternative
monitoring can be offered as a monitoring waiver, surrogate sampling or reduced nitrate
monitoring.  The water system must show that the contaminant is not present in the drinking
water supply or, if present, it is detected consistently below the MCL.
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Table 17

Chronic Chemical Contaminants for Alternative Monitoring

Inorganic Chemicals Synthetic Organic Chemicals (Cont'd)

Antimony Heptachlor
Arsenic Hexachlorocyclopentadiene
Asbestos Hexachlorobenzene
Barium Lindane
Beryllium Methoxychlor
Cadmium Oxamyl (Vydate)
Chromium Pentachlorophenol
Cyanide Picloram
Fluoride Polychlorinated biphenyls
Mercury Simazine
Nickel Toxaphene
Nitrate
Selenium Volatile Organic Chemicals
Thallium

1,1-Dichloroethylene
Synthetic Organic Chemicals 1,1,2-Trichloroethane

1,1,1-Trichloroethane
2,4-D (Formula 40 Weeder 64) 1,2,4-Trichlorobenzene
2,3,4,8-TCDD (Dioxin) 1,2-Dichloropropane
2,4,5-TP (Silvex) 1,2-Dichloroethane
Alachlor (Lasso) Benzene
Atrazine Carbon tetrachloride
Benzo[a]pyrene cis-1,2-Dichloroethylene
Carbofuran Dichloromethane
Chlordane Ethylbenzene
Dalapon Monochlorobenzene
Di(2-ethylhexyl)adipate o-Dichlorobenzene
Di(2-ethylhexyl)phthalate p-Dichlorobenzene
Dibromochloropropane Styrene
Dinoseb Tetrachloroethylene
Diquat Toluene
Endothall trans-1,2-Dichloroethylene
Endrin Trichloroethylene
Ethylene dibromide Vinyl chloride
Glyphosate Xylenes
Heptachlor epoxide
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Methyl Tertiary Butyl Ether

Methyl tertiary butyl ether (MTBE) is an organic compound that is used in the blending of
gasoline.  MTBE is added to promote more complete combustion and reduce exhaust emissions
such as carbon dioxide, carbon monoxide and ozone.  MTBE was first added to gasoline in the
1970’s.  It has been used in gasoline since the early 1990’s to meet Federal Clean Air Act
requirements for oxygenates.  MTBE is currently added to more than 90 percent of the gasoline
in California.  An executive order from Governor Davis in April 1999 requires the immediate
phase out of MTBE from California gasoline, with 100% removal achieved no later than
December 31, 2002.

In the past few years, MTBE has been detected in groundwater and surface waters throughout
California.  MTBE has contaminated groundwater supplies from leaking petroleum storage tanks
and pipelines.  MTBE has also contaminated surface water supplies from recreational watercraft
that use two-stroke engines, from air deposition through precipitation and urban runoff is also a
source of surface water contamination.

MTBE is extremely soluble in water, does not adsorb onto soil organic matter, and is more
resistant to biodegradation than most other chemical constituents in gasoline. MTBE
concentrations can be reduced by dilution, blending and volatilization.  MTBE is relatively
difficult to remove from water due to it’s high solubility, but can be removed by air stripping,
adsorption treatment, and advanced oxidation.  Air stripping can be achieved by packed tower,
centrifugal stripper or spray towers.  Adsorption treatment can be achieved by granular activated
carbon or synthetic resins.  Advanced oxidation can be achieved by ultraviolet/hydrogen
peroxide, ultraviolet/ozone or hydrogen peroxide/ozone treatment.  Any treatment required for
the removal of MTBE will increase the capital and operation and maintenance costs for a water
treatment plant.

In May 2000 DHS adopted a primary MCL of 13 ug/L for MTBE.  Previously, DHS had adopted
a secondary standard of 5 ug/L for MTBE in January 1999.  This is an enforceable secondary
standard.  Also, DHS had included MTBE as an unregulated chemical for which monitoring was
required, but has removed it since an MCL has been set.

The USEPA issued a health advisory for MTBE in drinking water in January 1998. The advisory
level is a range from 20 to 40 ug/L. This range is based on limited direct information on adverse
human health effects.  As additional data become available, USEPA will publish a revised health
advisory.  MTBE is on the USEPA’s candidate contaminant list and may be Federally regulated
in the future.
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Figure E-1. Department of Water Resources Clear Lake Monitoring Stations
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DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382526 Clear Lake(CL1) 1/19/1996 1330 0 7.8 46 9.5 7.4 5.6
A8L90382526 Clear Lake(CL1) 1/19/1996 1330 1 7.8 46 9.5
A8L90382526 Clear Lake(CL1) 1/19/1996 1330 2 7.8 46 9.5
A8L90382526 Clear Lake(CL1) 1/19/1996 1330 3 7.8 46 9.5 7.4 5.9
A8L90382526 Clear Lake(CL1) 1/19/1996 1330 4 7.8 46 9.5
A8L90382526 Clear Lake(CL1) 1/19/1996 1330 5 7.8 46 9.5
A8L90382526 Clear Lake(CL1) 1/19/1996 1330 6 7.8 46 9.5 7.4 6.4
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 0 9 48.2 9.5 8.2 5.6
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 1 8.9 48 9.5
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 2 8.9 48 9.4
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 3 8.9 48 9.4 8.2 4.7
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 4 8.7 47.7 9.4
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 5 8.7 47.7 9.4
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 6 8.6 47.5 9.4 8.2 4.1
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 7 8.6 47.5 9.4
A8L90382519 Clear Lake(CL1) 2/22/1996 1240 7.5 8.6 47.5 9.3 8.1 5.1
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 0 14.2 57.6 10.8 7.9 3.2
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 1 13.1 55.6 10.8
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 2 12.6 54.7 10.9
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 3 12.4 54.3 10.9 8 4.3
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 4 12.3 54.1 10.8
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 5 12.3 54.1 10.7
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 6 12.3 54.1 10.6 8 4.7
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 7 12.2 54 10.5
A8L90382519 Clear Lake(CL1) 3/26/1996 1215 8 12.2 54 10.2 8 4.8
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 0 14.7 58.5 9.6 8.2 2.5
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 1 14.2 57.6 9.3
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 2 14.1 57.4 9.2
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 3 14 57.2 9.3 8.2 2.7
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 4 13.8 56.8 9.3
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 5 13.8 56.8 9.3
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 6 13.7 56.7 9.2 8.1 2.5
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 7 13.6 56.5 8 8 4.8
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 0 21 69.8 8 8.1 1
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 1 20 68 8.4
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 2 19.6 67.3 8.2
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 3 19.5 67.1 8.1 8.1 1
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 4 19.4 66.9 8
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 5 18.9 66 7.6
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 6 18.6 65.5 7.1 7.9 1.7
A8L90382519 Clear Lake(CL1) 5/28/1996 1205 7 18.2 64.8 4.6 7.8 4.6
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 0 22.1 71.8 7.3 8.1 2.8
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 1 21.9 71.4 7.3
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 2 21.6 70.9 7.3
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 3 21.6 70.9 7.3 8.1 4.4
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 4 21.5 70.7 7.1
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 5 21.5 70.7 7.1
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 6 21.4 70.5 7.1 8.1 5.3
A8L90382519 Clear Lake(CL1) 6/27/1996 1040 7 21.4 70.5 7.1
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 0 32 89.6 9.1 8.6 3.7
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 1 27.3 81.1 9
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 2 27 80.6 8.7
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 3 26.8 80.2 8.5 8.5 1
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 4 26.7 80.1 8
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 5 25.1 77.2 3.7



DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382519 Clear Lake(CL1) 7/30/1996 1200 6 24.9 76.8 2.2
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 6.5 24.7 76.5 1.2 7.5 6.5
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 0 24.9 76.8 7.9 8.2 2.2
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 1 24.7 76.5 7.4
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 2 24.6 76.3 7.9
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 3 24.3 75.7 7.5 8.2 2.9
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 4 24.3 75.7 7.3
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 5 24.3 75.7 7.2
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 6 24.2 75.6 7
A8L90382519 Clear Lake(CL1) 8/26/1996 1105 6.5 24.2 75.6 5 8.2 2.8
A8L90382519 Clear Lake(CL1) 9/25/1996 1350 0 24.2 75.6 8.6 8.5 2.9
A8L90382519 Clear Lake(CL1) 9/25/1996 1350 1 21.7 71.1 9.2
A8L90382519 Clear Lake(CL1) 9/25/1996 1350 2 21.2 70.2 8.6
A8L90382519 Clear Lake(CL1) 9/25/1996 1350 3 21 69.8 7.6 8.5 4.9
A8L90382519 Clear Lake(CL1) 9/25/1996 1350 4 20.9 69.6 6.8
A8L90382519 Clear Lake(CL1) 9/25/1996 1350 5 20.8 69.4 5
A8L90382519 Clear Lake(CL1) 9/25/1996 1350 5.5 20.8 69.4 4.6 8.2 16
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 0 15.6 60.1 11.3 9.1 7.9
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 1 15.1 59.2 11.2
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 2 14.8 58.6 10.4
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 3 14.7 58.5 10.3 9 11
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 4 14.6 58.3 10
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 5 14.6 58.3 9.9
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 6 14.3 57.7 8.8
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 6.5 14.4 57.9 8.6 9 16
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 0 10.8 51.4 10.5 8.3 2.9
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 1 10.4 50.7 11.4
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 2 10.3 50.5 11.4
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 3 10.2 50.4 11.3 8.2 3.7
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 4 10.2 50.4 11
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 5 10.2 50.4 10.9
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 6 10.2 50.4 10.9
A8L90382519 Clear Lake(CL1) 12/16/1996 1245 6.5 10.2 50.4 10.7 8.2 4.1
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 0 8.3 46.9 10.2 7.8 12
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 1 8.2 46.8 10.1
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 2 8 46.4 10.1
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 3 7.9 46.2 10.1 7.7 12.5
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 4 7.9 46.2 10.1
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 5 7.9 46.2 10
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 6 7.9 46.2 10.1 7.7 12
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 7 7.9 46.2 10.1
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 7.5 7.9 46.2 10.1 7.7 12
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 0 12.9 55.2 10.6 7.9 6.1
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 1 12.6 54.7 11
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 2 12.1 53.8 11
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 3 11.6 52.9 10.3 8 6.4
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 4 11 51.8 10
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 5 10.2 50.4 8.8
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 6 10 50 7.8 8 8.8
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 7 10 50 7.7
A8L90382519 Clear Lake(CL1) 3/11/1997 1200 7.5 10 50 7.5 8 9.8
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 0 16.4 61.5 11.6 8.3 2.3
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 1 16.4 61.5 11.5
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 2 16.4 61.5 11.3
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 3 16.4 61.5 11.1 8.3 1.9



DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382519 Clear Lake(CL1) 4/21/1997 1100 4 16.3 61.3 10.8
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 5 16.3 61.3 10.7
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 6 14.7 58.5 6 8.3 2.5
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 7 14.2 57.6 5.1
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 8 14 57.2 3.9 8.1 3.1
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 0 21 69.8 9.5 8 0.6
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 1 20.6 69.1 9.1
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 2 20.5 68.9 9
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 3 20.5 68.9 9 8 1.6
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 4 20.4 68.7 8.9
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 5 20.4 68.7 8.6
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 6 20.4 68.7 8.5 8 4.4
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 7 20.3 68.5 8.5
A8L90382519 Clear Lake(CL1) 5/23/1997 1100 7.5 20.3 68.5 8.2 7.7 3.6
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 0 24.3 75.7 10.2 8.3 1.1
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 1 23.7 74.7 9.8
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 2 23.6 74.5 9.6
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 3 23.3 73.9 9.4 8.2 1
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 4 23.4 74.1 9.2
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 5 23.2 73.8 9
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 6 23.1 73.6 8.5
A8L90382519 Clear Lake(CL1) 6/20/1997 1050 7 23.1 73.6 8.2 8.2 2.1
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 0 26.3 79.3 10.2 8.6 1.6
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 1 25.5 77.9 10.2
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 2 25.1 77.2 10.2
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 3 24.9 76.8 9.9 8.6 1.8
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 4 24.9 76.8 9.7
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 5 23.9 75 4
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 6 23.1 73.6 2.7 7.7 34
A8L90382519 Clear Lake(CL1) 8/18/1997 1200 0 26.1 79 11 8.8 3.6
A8L90382519 Clear Lake(CL1) 8/18/1997 1200 1 25.5 77.9 11.6
A8L90382519 Clear Lake(CL1) 8/18/1997 1200 2 24.7 76.5 10.5
A8L90382519 Clear Lake(CL1) 8/18/1997 1200 3 24.6 76.3 9.6 8.7 5.4
A8L90382519 Clear Lake(CL1) 8/18/1997 1200 4 24.5 76.1 8
A8L90382519 Clear Lake(CL1) 8/18/1997 1200 5 24.4 75.9 7.7
A8L90382519 Clear Lake(CL1) 8/18/1997 1200 6 24.4 75.9 7.5 8.6 35
A8L90382519 Clear Lake(CL1) 9/18/1997 1120 0 22.5 72.5 8.5 8.4 4
A8L90382519 Clear Lake(CL1) 9/18/1997 1120 1 21.5 70.7 8.5
A8L90382519 Clear Lake(CL1) 9/18/1997 1120 2 21.3 70.3 8.3
A8L90382519 Clear Lake(CL1) 9/18/1997 1120 3 21.2 70.2 8.1 8.4 4.5
A8L90382519 Clear Lake(CL1) 9/18/1997 1120 4 21.1 70 7.8
A8L90382519 Clear Lake(CL1) 9/18/1997 1120 5 21 69.8 7.8
A8L90382519 Clear Lake(CL1) 9/18/1997 1120 6 21 69.8 7.8 8.6 5.4
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 0 16 60.8 11.1 9 5.7
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 1 16 60.8 10.3
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 2 15.9 60.6 8.9
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 3 15.8 60.4 8.5 8.9 6.9
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 4 15.8 60.4 8.7
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 5 15.8 60.4 8.6
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 6 15.7 60.3 8.1 8.9 5
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 7 15.7 60.3 7.1
A8L90382519 Clear Lake(CL1) 12/10/1997 1240 0 10.2 50.4 10.4 8.4 9.2
A8L90382519 Clear Lake(CL1) 12/10/1997 1240 1 10.1 50.2 10.2
A8L90382519 Clear Lake(CL1) 12/10/1997 1240 2 9.6 49.3 10.2
A8L90382519 Clear Lake(CL1) 12/10/1997 1240 3 9.3 48.7 9.6 8.3 9.4



DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382519 Clear Lake(CL1) 12/10/1997 1240 4 9.2 48.6 9.1
A8L90382519 Clear Lake(CL1) 12/10/1997 1240 5 9.2 48.6 8.9 8.2 10
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 0 8.2 46.8 10.6 8.1 4.5
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 1 8.2 46.8 10.1
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 2 8.2 46.8 10.1
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 3 8.1 46.6 8.4 8.1 4.7
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 4 8.1 46.6 6.7
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 5 8 46.4 4.7
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 6 8 46.4 4.6 8.1 4.8
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 7 8 46.4 4.5
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 8 8 46.4 4.6 8.1 6.5
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 0 12.3 54.1 10.7 7.8 9.1
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 1 12.4 54.3 10.5
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 2 10 50 10.3
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 3 9.6 49.3 10 7.6 14
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 4 9.4 48.9 10.1
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 5 9.3 48.7 10.1
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 6 9.2 48.6 9.7 7.5 15
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 7 9.1 48.4 9.3
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 8 9.1 48.4 9.2
A8L90382519 Clear Lake(CL1) 3/11/1998 1150 9 9.1 48.4 9 7.4 11
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 0 12.4 54.3 9.8 8.1 5.5
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 1 12.4 54.3 9.8
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 2 11.9 53.4 9.7
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 3 11.7 53.1 9.8 8.1 5.4
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 4 11.7 53.1 9.9
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 5 11.7 53.1 9.9
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 6 11.7 53.1 9.8 8.1 5.7
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 7 11.7 53.1 9.8
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 8 11.6 52.9 9.7 8.1 5.8
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 0 16.7 62.1 9.5 8 2.3
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 1 16 60.8 9.1
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 2 15.6 60.1 9.6
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 3 15.6 60.1 9.7 8 2.6
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 4 15.4 59.7 9.7
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 5 15.4 59.7 9.6
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 6 15.4 59.7 9.5 8 2.8
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 7 15.3 59.5 9.4
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 8 15.3 59.5 9.3 8 3.2
A8L90382519 Clear Lake(CL1) 5/21/1998 1100 9 15.3 59.5 9.2
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 0 19.8 67.6 9.9 8 1.3
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 1 19.7 67.5 9.7
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 2 18.9 66 9.7
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 3 18.5 65.3 9.4 8 1.5
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 4 17.8 64 9.1
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 5 16.1 61 7.4
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 6 15 59 5.9 7.5 4.4
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 7 14.8 58.6 5.8
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 8 14.8 58.6 5.7 7.4 5.4
A8L90382519 Clear Lake(CL1) 6/9/1998 1130 9 14.7 58.5 3.9
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 0 26 78.8 8.5 8.3 1.8
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 1 25.1 77.2 8.6
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 2 24.7 76.5 8.8
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 3 24.6 76.3 8.5 8.2 1.6
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 4 24.5 76.1 8.5



DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382519 Clear Lake(CL1) 7/14/1998 1130 5 24.5 76.1 8.3
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 6 22.9 73.2 6.1 7.9 2.1
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 7 21.1 70 1.6
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 8 21 69.8 1.4 7.3 4.3
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 0 28.2 82.8 7.9 1.2
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 1 27.6 81.7
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 2 27.3 81.1
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 3 26.7 80.1 7.9 1.3
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 4 26.4 79.5
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 5 26.1 79
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 6 25.5 77.9 7.2 3
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 7 25.2 77.4
A8L90382519 Clear Lake(CL1) 8/12/1998 1300 8 24.5 76.1
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 0 26.2 79.2 7.9 3.4
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 1 25.3 77.5
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 2 24.5 76.1
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 3 24.3 75.7 7.7 3.6
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 4 24.2 75.6
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 5 24.2 75.6
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 6 24.2 75.6 7.7 3.7
A8L90382519 Clear Lake(CL1) 9/10/1998 1230 7 24.1 75.4
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 0 18.9 66 10.7 8.6 5.6
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 1 17.2 63 11.5
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 2 16.7 62.1 10
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 3 16.5 61.7 7.6 7.9 5.6
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 4 16.3 61.3 5.4
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 5 16.2 61.2 4.3
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 6 16.1 61 3.7 7.6 12
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 7 16.1 61 3.5
A8L90382519 Clear Lake(CL1) 12/10/1998 1245 0 9.5 49.1 7.8 7.3
A8L90382519 Clear Lake(CL1) 12/10/1998 1245 1 9.2 48.6
A8L90382519 Clear Lake(CL1) 12/10/1998 1245 2 9.1 48.4
A8L90382519 Clear Lake(CL1) 12/10/1998 1245 3 9 48.2 7.8 8.5
A8L90382519 Clear Lake(CL1) 12/10/1998 1245 4 9 48.2
A8L90382519 Clear Lake(CL1) 12/10/1998 1245 5 9 48.2
A8L90382519 Clear Lake(CL1) 12/10/1998 1245 6 9 48.2 7.7 8.6
A8L90382519 Clear Lake(CL1) 1/13/1999 1120 0 7.3 45.1 9.1 7.7 5.6
A8L90382519 Clear Lake(CL1) 1/13/1999 1120 1 7.2 45 9.1
A8L90382519 Clear Lake(CL1) 1/13/1999 1120 2 7.1 44.8 9.1
A8L90382519 Clear Lake(CL1) 1/13/1999 1120 3 7 44.6 9.1 7.6 5.6
A8L90382519 Clear Lake(CL1) 1/13/1999 1120 4 7 44.6 9
A8L90382519 Clear Lake(CL1) 1/13/1999 1120 5 7 44.6 8.9
A8L90382519 Clear Lake(CL1) 1/13/1999 1120 6 7 44.6 8.9 7.6 6
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 0 9.5 49.1 11 7.9 4.4
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 1 9.5 49.1 10.9
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 2 8.9 48 11.1
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 3 8.3 46.9 11 7.9 5.1
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 4 8.1 46.6 10.7
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 5 7.9 46.2 10.5
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 6 7.9 46.2 9.6 7.8 6.3
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 7 7.9 46.2 9.2
A8L90382519 Clear Lake(CL1) 3/2/1999 1045 8 7.9 46.2 8.6
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 0 12 53.6 10.8 8.2 5.2
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 1 11.3 52.3 11
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 2 11.1 52 10.9



DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382519 Clear Lake(CL1) 4/13/1999 1030 3 11 51.8 10.8 8.1 5.4
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 4 11 51.8 10.7
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 5 10.5 50.9 10.1
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 6 10.2 50.4 9.9
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 7 10.2 50.4 9.9 8 7.4
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 8 10.2 50.4 9.9
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 0 16.7 62.1 9.7 8.3 3.4
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 1 16.7 62.1
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 2 15.7 60.3 9.7
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 3 15.3 59.5 9.7 8.2 3.9
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 4 15.1 59.2 9.8
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 5 15 59 9.7
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 6 14.9 58.8 9.5 8.1 4.3
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 7 14.9 58.8 9.4
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 8 14.9 58.8 9.3
A8L90382519 Clear Lake(CL1) 5/11/1999 1330 9 14.9 58.8 9.2 7.8
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 0 21.7 71.1 8.6 7.9 1.3
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 1 20.3 68.5
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 2 19.3 66.7 8.9
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 3 19.1 66.4 8.9 7.9 1.2
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 4 19 66.2 8.9
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 5 18.9 66 8.8
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 6 18.9 66 8.7 7.9 1.5
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 7 18.9 66 8.6
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 8 18.6 65.5 7.7
A8L90382519 Clear Lake(CL1) 6/9/1999 1250 9 18.6 65.5 7.6 7.8 2.9
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 0 26.9 80.4 8.1 8.3 1.5
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 1 25.9 78.6 8.2
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 2 25.7 78.3 8.2
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 3 25.6 78.1 8 8.3 1.1
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 4 24.4 75.9 7.6
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 5 23.6 74.5 6.1
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 6 23.1 73.6 2.8
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 7 23 73.4 1.6 7.3 1.9
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 0 24.4 75.9 7.7 7.9 2.9
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 1 23.3 73.9
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 2 23 73.4 7.1
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 3 22.9 73.2 7 7.8 4.5
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 4 22.9 73.2 6.9
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 5 22.8 73 6.8
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 6 22.8 73 6.5 244 4.7
A8L90382519 Clear Lake(CL1) 8/11/1999 1215 7 22.8 73 5.9
A8L90382519 Clear Lake(CL1) 9/7/1999 1245 0 25.8 78.4 10.2 8.4 0.7
A8L90382519 Clear Lake(CL1) 9/7/1999 1245 1 23.8 74.8
A8L90382519 Clear Lake(CL1) 9/7/1999 1245 2 23.3 73.9 7.8
A8L90382519 Clear Lake(CL1) 9/7/1999 1245 3 23 73.4 6.7 8.2 1
A8L90382519 Clear Lake(CL1) 9/7/1999 1245 4 22.7 72.9 6.5
A8L90382519 Clear Lake(CL1) 9/7/1999 1245 5 22.6 72.7 6.1
A8L90382519 Clear Lake(CL1) 9/7/1999 1245 6 22.5 72.5 3.1 8 1.4
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 0 18.2 64.8 8.3 3.4
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 1 17.1 62.8 10.5
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 2 16.9 62.4
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 3 16.6 61.9 9.5 8.3 5.7
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 4 16.5 61.7
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 5 16.5 61.7



DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382519 Clear Lake(CL1) 11/2/1999 1530 6 16.5 61.7 7.6 8.1 8.4
A8L90382519 Clear Lake(CL1) 12/30/1999 1200 0 8.3 1.8
A8L90382519 Clear Lake(CL1) 12/30/1999 1200 1 8.6 47.5 9.4
A8L90382519 Clear Lake(CL1) 12/30/1999 1200 2 8.7 47.7 9.3
A8L90382519 Clear Lake(CL1) 12/30/1999 1200 3 8.5 47.3 9.3 7.9 3.7
A8L90382519 Clear Lake(CL1) 12/30/1999 1200 4 8.5 47.3 9.1
A8L90382519 Clear Lake(CL1) 12/30/1999 1200 5 8.4 47.1 9.1
A8L90382519 Clear Lake(CL1) 12/30/1999 1200 6 8.3 46.9 9.1 7.9 7.3
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 0 9.5 49.1 10 7.7 3.2
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 1 9.3 48.7 10
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 2 9 48.2 10.2
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 3 8.9 48 10 7.9 2.7
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 4 8.9 48 9.9
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 5 8.9 48 9.7
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 6 8.8 47.8 9.1
A8L90382519 Clear Lake(CL1) 1/25/2000 1245 7 8.8 47.8 8.7 7.8 5.6
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 0 17.9 64.2 7.9 0.7
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 1 16.9 62.4 9.4
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 2 15.9 60.6
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 3 15.7 60.3 9.1 8 0.8
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 4 15.6 60.1
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 5 15.6 60.1
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 6 15.5 59.9
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 7 15.2 59.4 7.4 7.6 4.8
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 8 13.9 57
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 0 18.6 65.5 9 8.3 2.6
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 1 17.8 64
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 2 16.5 61.7 9.2
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 3 16.3 61.3 9.2 8.2 2.4
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 4 16.2 61.2 9
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 5 16.2 61.2 8.9
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 6 16.1 61 8.7 8.1 3.9
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 7 16.1 61 8.6
A8L90382519 Clear Lake(CL1) 5/17/2000 1345 8 16.1 61 8.3
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 0 27.9 82.2 8.1 8.3 0.5
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 1 25.4 77.7
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 2 24.6 76.3 8.3
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 3 23.3 73.9 8.3 8.4 0.6
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 4 21.7 71.1 8.6
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 5 21.4 70.5 8.3
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 6 21.1 70 7.3 8 0.9
A8L90382519 Clear Lake(CL1) 6/21/2000 1300 7 21.1 70 4.9
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 0 25.2 77.4 8.1 7.6 1.8
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 1 25 77
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 2 24.5 76.1 8.1
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 3 24.3 75.7 7.9 7.6 2.4
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 4 24 75.2 7.5
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 5 23.3 73.9 6.6
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 6 22.8 73 3.3 7.1 4.1
A8L90382519 Clear Lake(CL1) 7/12/2000 1245 7 22.7 72.9 2.7
A8L90382519 Clear Lake(CL1) 8/15/2000 1315 0 27.7 81.9 8.3 8.6 2.2
A8L90382519 Clear Lake(CL1) 8/15/2000 1315 1 25.8 78.4
A8L90382519 Clear Lake(CL1) 8/15/2000 1315 2 24.8 76.6 8.2
A8L90382519 Clear Lake(CL1) 8/15/2000 1315 3 24.6 76.3 6.8 8.4 3.5
A8L90382519 Clear Lake(CL1) 8/15/2000 1315 4 24.5 76.1 6.3



DWR Field Data
1996 - 2000

Station Number Station Name Date Time Depth Temp Temp. D.O. pH Turbidity (RB lab)
(pst) (meters) (degrees C) (degrees F) (ppm) (field) (NTU)

A8L90382519 Clear Lake(CL1) 8/15/2000 1315 5 24.5 76.1 6
A8L90382519 Clear Lake(CL1) 8/15/2000 1315 6 24.4 75.9 6.1 8.3 3.1
A8L90382519 Clear Lake(CL1) 9/13/2000 1440 0 23.2 73.8 9.8 8.5
A8L90382519 Clear Lake(CL1) 9/13/2000 1440 1 22.8 73
A8L90382519 Clear Lake(CL1) 9/13/2000 1440 2 22.4 72.3 8.8
A8L90382519 Clear Lake(CL1) 9/13/2000 1440 3 22.3 72.1 8.2 8.4
A8L90382519 Clear Lake(CL1) 9/13/2000 1440 4 21.6 70.9 4.4
A8L90382519 Clear Lake(CL1) 9/13/2000 1440 5 21.2 70.2 2.2
A8L90382519 Clear Lake(CL1) 9/13/2000 1440 6 21.2 70.2 1.8 7.9



Department of Water Resources Turbidity Monitoring at Clear Lake Station No. 1
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DWR Boron Data Clear Lake No 1

Station Number Station Name Date Time Depth Dissolved B
mg/L

A8L90382519 Clear Lake(CL1) 1/19/1996 1330 0 0.9
A8L90382519 Clear Lake(CL1) 4/23/1996 1015 0 0.7
A8L90382519 Clear Lake(CL1) 7/30/1996 1200 0 0.8
A8L90382519 Clear Lake(CL1) 10/28/1996 1230 0 0.9
A8L90382519 Clear Lake(CL1) 1/23/1997 1145 0 0.7
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 0 0.6
A8L90382519 Clear Lake(CL1) 7/22/1997 1050 0 0.8
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 0 0.8
A8L90382519 Clear Lake(CL1) 1/22/1998 1100 0 0.7
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 0 0.4
A8L90382519 Clear Lake(CL1) 7/14/1998 1130 0 0.5
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 0 0.6
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 0 0.5
A8L90382519 Clear Lake(CL1) 7/14/1999 1110 0 0.6
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 0 0.2
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 0 0.9
A8L90382519 Clear Lake(CL1) 7/11/2000 1245 0 0.7

Minimum 0.2
Maximum 0.9
Average 0.66
Median 0.7
Mean 0.63



DWR Boron Data Clear Lake No 3

Station Number Station Name Date Time Depth Dissolved B
mg/L

A8L85792406 Clear Lake(CL3) 1/19/1996 1145 0 1.2
A8L85792406 Clear Lake(CL3) 4/23/1996 830 0 0.9
A8L85792406 Clear Lake(CL3) 7/30/1996 1000 0 0.9
A8L85792406 Clear Lake(CL3) 10/28/1996 1100 1 1
A8L85792406 Clear Lake(CL3) 1/23/1997 1045 0 1
A8L85792406 Clear Lake(CL3) 4/21/1997 905 0 0.8
A8L85792406 Clear Lake(CL3) 7/22/1997 915 0 0.9
A8L85792406 Clear Lake(CL3) 10/29/1997 930 0 0.9
A8L85792406 Clear Lake(CL3) 1/22/1998 900 0 1
A8L85792406 Clear Lake(CL3) 4/8/1998 945 0 0.6
A8L85792406 Clear Lake(CL3) 7/14/1998 930 0 0.7
A8L85792406 Clear Lake(CL3) 10/23/1998 1000 0 0.8
A8L85792406 Clear Lake(CL3) 4/13/1999 800 0 0.8
A8L85792406 Clear Lake(CL3) 7/14/1999 830 0 0.8
A8L85792406 Clear Lake(CL3) 11/2/1999 1100 0 0.9
A8L85792406 Clear Lake(CL3) 4/10/2000 1000 0 0.9
A8L85792406 Clear Lake(CL3) 7/11/2000 950 0 0.9

Minimum 0.6
Maximum 1.2
Average 0.88
Median 0.9
Mean 0.87



DWR Boron Data Clear Lake No 4

Station Number Station Name Date Time Depth Dissolved B
mg/L

A8L90072417 Clear Lake(CL4) 1/19/1996 1240 0 1.1
A8L90072417 Clear Lake(CL4) 4/23/1996 900 0 0.8
A8L90072417 Clear Lake(CL4) 7/30/1996 1100 0 0.8
A8L90072417 Clear Lake(CL4) 10/28/1996 1145 1 1
A8L90072417 Clear Lake(CL4) 1/23/1997 1000 0 0.9
A8L90072417 Clear Lake(CL4) 4/21/1997 950 0 0.7
A8L90072417 Clear Lake(CL4) 7/22/1997 1000 0 0.9
A8L90072417 Clear Lake(CL4) 10/29/1997 1040 0 0.8
A8L90072417 Clear Lake(CL4) 1/22/1998 1000 0 0.9
A8L90072417 Clear Lake(CL4) 4/8/1998 1040 0 0.5
A8L90072417 Clear Lake(CL4) 7/14/1998 1030 0 0.6
A8L90072417 Clear Lake(CL4) 10/23/1998 1120 0 0.7
A8L90072417 Clear Lake(CL4) 4/13/1999 900 0 0.6
A8L90072417 Clear Lake(CL4) 7/14/1999 1000 0 0.7
A8L90072417 Clear Lake(CL4) 11/2/1999 1315 0 0.8
A8L90072417 Clear Lake(CL4) 4/10/2000 1130 0 0.7
A8L90072417 Clear Lake(CL4) 7/11/2000 1120 0 0.7

Minimum 0.5
Maximum 1.1
Average 0.78
Median 0.8
Mean 0.76
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DWR Metal Data Clear Lake No 1

Station Number Station Name Date Time Depth As As Hg Hg
(PST) (meters) (ug/L) (mg/L) (ug/L) (mg/L)

A8L90382519 Clear Lake(CL1) 4/21/1997 1100 0 <0.001 <0.001
A8L90382519 Clear Lake(CL1) 4/21/1997 1100 8 <0.001 <0.001
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 0 0.006 <0.0002
A8L90382519 Clear Lake(CL1) 10/29/1997 1140 6 0.006 <0.0002
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 0 <0.001 <0.0002
A8L90382519 Clear Lake(CL1) 4/8/1998 1130 13 <0.001 <0.0002
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 0 0.004 <0.0002
A8L90382519 Clear Lake(CL1) 10/23/1998 1300 6 0.004 <0.0002
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 0.15 <0.001 <0.0002
A8L90382519 Clear Lake(CL1) 4/13/1999 1030 7 <0.001 <0.0002
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 0.15 4.22 0.005 0.0036 <0.0002
A8L90382519 Clear Lake(CL1) 11/2/1999 1530 6 4.08 0.005 0.0056 <0.0002
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 0.15 <0.001 0.001 <0.0002
A8L90382519 Clear Lake(CL1) 4/10/2000 1300 6 <0.001 0.0016 <0.0002

Minimum 4.08 <0.001 0.001 <0.0002
Maximum 4.22 0.006 0.0056 <0.001
Average 4.15 0.0027 0.003 0.0003
Median 4.15 0.001 0.0026 0.0002
Mean 4.1494 0.002 0.0024 0.0003

For Statistical Evaluations ND = DLR



DWR Metal Data Clear Lake No 3

Station Number Station Name Date Time Depth As As Hg Hg
(PST) (meters) (ug/L) (mg/L) (ug/L) (mg/L)

A8L85792406 Clear Lake(CL3) 4/21/1997 905 0 <0.001 <0.001
A8L85792406 Clear Lake(CL3) 4/21/1997 905 10.5 0.001 <0.001
A8L85792406 Clear Lake(CL3) 10/29/1997 930 0 0.004 <0.0002
A8L85792406 Clear Lake(CL3) 10/29/1997 930 9 0.003 <0.0002
A8L85792406 Clear Lake(CL3) 4/8/1998 945 0 <0.001 <0.0002
A8L85792406 Clear Lake(CL3) 4/8/1998 945 13 <0.001 <0.0002
A8L85792406 Clear Lake(CL3) 10/23/1998 1000 0 0.002 <0.0002
A8L85792406 Clear Lake(CL3) 10/23/1998 1000 9 0.002 <0.0002
A8L85792406 Clear Lake(CL3) 4/13/1999 800 0.15 <0.001 <0.0002
A8L85792406 Clear Lake(CL3) 4/13/1999 800 10 <0.001 <0.0002
A8L85792406 Clear Lake(CL3) 11/2/1999 1100 0.15 0.985 0.002 0.0014 <0.0002
A8L85792406 Clear Lake(CL3) 11/2/1999 1100 9 1.61 0.002 0.0406 <0.0002
A8L85792406 Clear Lake(CL3) 4/10/2000 1000 0.15 <0.001 0.0015 <0.0002
A8L85792406 Clear Lake(CL3) 4/10/2000 1000 9 <0.001 0.0027 <0.0002

Minimum 0.985 <0.001 0.0014 <0.0002
Maximum 1.61 0.004 0.0406 <0.001
Average 1.30 0.0016 0.01 0.0003
Median 1.30 0.0010 0.00 0.0002
Mean 1.26 0.0015 0.00 0.0003

For Statistical Evaluations ND = DLR



DWR Metal Data Clear Lake No 4

Station Number Station Name Date Time Depth As As Hg Hg
(PST) (meters) (ug/L) (mg/L) (ug/L) (mg/L)

A8L90072417 Clear Lake(CL4) 4/21/1997 950 0 <0.001 <0.001
A8L90072417 Clear Lake(CL4) 4/21/1997 950 12 <0.001 <0.001
A8L90072417 Clear Lake(CL4) 10/29/1997 1040 0 0.005 <0.0002
A8L90072417 Clear Lake(CL4) 10/29/1997 1040 12 0.005 <0.0002
A8L90072417 Clear Lake(CL4) 4/8/1998 1040 0 <0.001 <0.0002
A8L90072417 Clear Lake(CL4) 4/8/1998 1040 13 <0.001 <0.0002
A8L90072417 Clear Lake(CL4) 10/23/1998 1120 0 0.003 <0.0002
A8L90072417 Clear Lake(CL4) 10/23/1998 1120 12 0.003 <0.0002
A8L90072417 Clear Lake(CL4) 4/13/1999 900 0.15 <0.001 <0.0002
A8L90072417 Clear Lake(CL4) 4/13/1999 900 13 <0.001 <0.0002
A8L90072417 Clear Lake(CL4) 11/2/1999 1315 0.15 3.31 0.004 0.0155 <0.0002
A8L90072417 Clear Lake(CL4) 11/2/1999 1315 12 1.95 0.004 0.0193 <0.0002
A8L90072417 Clear Lake(CL4) 4/10/2000 1130 0.15 <0.001 0.0157 <0.0002
A8L90072417 Clear Lake(CL4) 4/10/2000 1130 12 <0.001 0.0344 <0.0002

Minimum 1.95 <0.001 0.0155 <0.0002
Maximum 3.31 0.005 0.0344 <0.001
Average 2.63 0.0023 0.0212 0.0003
Median 2.63 0.001 0.0175 0.0002
Mean 2.54 0.0018 0.02 0.0003

For Statistical Evaluations ND = DLR



DWR Nutrients Data Clear Lake No 1

Date Depth Diss. NO2+NO3 Diss. NH3 Diss. Ortho.-PO4 Total P Total Nitrogen
(meters) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1/19/1996 0 0.07 <0.01 0.02 0.05
1/19/1996 6 0.06 <0.01 0.02 0.06
2/22/1996 0 0.07 0.02 <0.01 0.02
2/22/1996 7.5 0.06 0.02 <0.01 0.02
3/26/1996 0 <0.01 <0.01 <0.01 0.01
3/26/1996 8 <0.01 <0.01 <0.01 0.02
4/23/1996 0 <0.01 <0.01 <0.01 0.02
4/23/1996 7 <0.01 <0.01 <0.01 0.01
5/28/1996 0 <0.01 <0.01 <0.01 0.02
5/28/1996 7 0.02 <0.01 0.02 0.05
6/27/1996 0 <0.01 <0.05 <0.01 0.08
6/27/1996 6 <0.01 <0.05 <0.01 0.07
7/30/1996 0 0.02 0.01 0.02 0.13
7/30/1996 6.5 <0.01 0.03 0.18 0.22
8/26/1996 0 0.02 0.05 0.36 0.44
8/26/1996 6.5 0.02 0.05 0.33 0.44
9/25/1996 0 0.03 0.04 0.23 0.34
9/25/1996 5.5 0.01 <0.01 0.3 0.4
10/28/1996 0 <0.01 <0.01 0.24 0.3
10/28/1996 6.5 <0.01 <0.01 0.22 0.41
12/16/1996 0 0.02 <0.01 0.14 0.22
12/16/1996 6.5 <0.01 <0.01 0.13 0.23
1/23/1997 0 0.06 0.07 0.06 0.1
1/23/1997 7.5 0.06 0.09 0.06 0.1
3/11/1997 0 0.14 0.02 0.03 0.05
3/11/1997 7.5 0.14 0.05 0.03 0.06
4/21/1997 0 <0.01 <0.01 <0.01 0.02
4/21/1997 8 <0.01 <0.01 <0.01 0.03
5/23/1997 0 <0.01 <0.01 <0.01 0.01
5/23/1997 7.5 <0.01 0.03 0.04 0.1
6/20/1997 0 <0.01 0.03 0.01 0.06
6/20/1997 7 <0.01 0.02 <0.01 0.06
7/22/1997 0 <0.01 <0.01 0.03 0.07
7/22/1997 6 <0.01 0.04 0.1 0.17
8/18/1997 0 <0.01 <0.01 0.26 0.36
8/18/1997 6 <0.01 0.01 0.27 0.44
9/18/1997 0 <0.01 0.05 0.15 0.44
9/18/1997 6 <0.01 0.24 0.14 0.48
10/29/1997 0 <0.01 <0.01 0.14 0.3
10/29/1997 6 0.01 0.02 0.12 0.2
12/10/1997 0 0.06 0.02 <0.01 0.06
12/10/1997 5 0.04 0.03 <0.01 0.07
1/22/1998 0 0.01 0.04 <0.01 0.02
1/22/1998 8 0.01 0.04 <0.01 0.03
3/12/1998 0 0.08 0.01 <0.01 0.03
3/12/1998 6 0.12 0.03 0.01 0.04
4/8/1998 0 0.1 0.03 <0.01 0.02
4/8/1998 6 0.1 0.03 <0.01 0.02
5/21/1998 0 <0.01 <0.01 <0.01 <0.01
5/21/1998 8 <0.01 0.02 <0.01 0.01
6/9/1998 0 <0.01 <0.01 <0.01 0.01



DWR Nutrients Data Clear Lake No 1

Date Depth Diss. NO2+NO3 Diss. NH3 Diss. Ortho.-PO4 Total P Total Nitrogen
(meters) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

6/9/1998 6 0.02 0.01 0.01 0.03
7/14/1998 0 <0.01 <0.01 <0.01 0.02
7/14/1998 6 <0.01 <0.01 0.11 0.18
8/12/1998 0 <0.01 <0.01 0.02 0.06
8/12/1998 6 <0.01 0.15 0.15 0.17
9/10/1998 0 <0.01 0.02 0.12 0.22
9/10/1998 6 <0.01 0.07 0.15 0.23
10/23/1998 0 <0.01 <0.01 0.06 0.13
10/23/1998 6 <0.01 0.03 0.08 0.18
12/10/1998 0.15 <0.01 <0.01 0.02 0.06
12/10/1998 6 <0.01 <0.01 0.03 0.08
1/13/1999 0.15 0.01 <0.01 0.02 0.04
1/13/1999 6 0.01 0.01 0.02 0.04
3/2/1999 0.15 <0.01 <0.01 <0.01 0.02 0.4
3/2/1999 6 <0.01 <0.01 <0.01 0.04 0.4
4/13/1999 0.15 <0.01 <0.01 0.01 0.02 0.4
4/13/1999 7 <0.01 <0.01 <0.01 0.03 0.3
5/11/1999 0.15 <0.01 <0.01 <0.01 0.02 0.2
5/11/1999 9 <0.01 <0.01 <0.01 0.03 0.2
6/9/1999 0.15 <0.01 <0.01 <0.01 0.03 0.3
6/9/1999 9 <0.01 <0.01 <0.01 0.04 0.3
7/14/1999 0.15 <0.01 <0.01 0.4 0.07 0.4
7/14/1999 7 0.02 <0.01 0.09 0.14 0.3
8/11/1999 0.15 0.03 0.02 0.04 0.13 0.5
8/11/1999 6 0.04 0.01 0.05 0.12 0.7
9/7/1999 0.15 0.04 <0.01 0.14 0.15 0.8
9/7/1999 6 0.01 <0.01 0.12 0.13 0.6
11/2/1999 0.15 <0.01 <0.01 0.02 0.13 0.6
11/2/1999 6 <0.01 <0.01 0.05 0.22 1.5
12/30/1999 0.15 <0.01 <0.01 <0.01 0.02 0.4
12/30/1999 6 <0.01 <0.01 0.01 0.03 0.4
1/25/2000 0.15 <0.01 <0.01 <0.01 0.02 0.3
1/25/2000 7 <0.01 0.01 <0.01 0.02 0.4
4/10/2000 0.15 <0.01 0.01 <0.01 0.01 0.3
4/10/2000 6 <0.01 <0.01 <0.01 0.02 0.3
5/17/2000 0.15 <0.01 0.01 <0.01 0.02 0.3
5/17/2000 6 <0.01 0.01 <0.01 0.03 0.3
6/21/2000 0.15 <0.01 <0.01 0.02 0.03 0.3
6/21/2000 6 <0.01 <0.01 0.03 0.06 0.4
7/11/2000 0.15 <0.01 0.01 0.05 0.08 0.4
7/11/2000 6 <0.01 0.05 0.1 0.13 0.4
8/15/2000 0.15 <0.01 0.01 0.09 0.22 0.5
8/15/2000 6 <0.01 0.01 0.08 0.23 0.5

Minimum <0.01 0.2
Maximum 0.48 1.5
Average 0.11 0.44
Median 0.06 0.4
Mean 0.06 0.40



DWR Nutrients Data Clear Lake No 3

Date Depth Diss. NO2+NO3 Diss. NH3 Diss. Ortho.-PO4 Total P Total Nitrogen
(meters) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1/19/1996 0 0.01 0.01 <0.01 0.05
2/22/1996 0 <0.01 <0.01 <0.01 0.03
2/22/1996 10.5 <0.01 <0.01 <0.01 0.02
3/26/1996 0 <0.01 <0.01 <0.01 0.02
3/26/1996 11 0.01 <0.01 <0.01 0.03
4/23/1996 0 <0.01 0.01 <0.01 0.02
4/23/1996 11 <0.01 <0.01 <0.01 0.04
5/28/1996 0 <0.01 <0.01 <0.01 0.03
5/28/1996 10.5 <0.01 <0.01 <0.01 0.04
6/27/1996 0 <0.01 <0.05 <0.01 0.07
6/27/1996 10 <0.01 <0.05 <0.01 0.08
7/30/1996 0 <0.01 0.06 0.24 1.7
7/30/1996 9.5 0.01 0.42 0.16 0.25
8/26/1996 0 0.02 0.09 0.05 0.1
8/26/1996 9.5 0.02 0.13 0.06 0.11
9/25/1996 0 0.01 <0.01 0.02 0.14
9/25/1996 9 0.01 0.02 0.06 0.2

10/28/1996 0 0.01 <0.01 0.03 0.12
10/28/1996 9 <0.01 <0.01 0.03 0.07
12/16/1996 0 0.03 <0.01 <0.01 0.05
12/16/1996 9.5 0.03 <0.01 <0.01 0.04
1/23/1997 0 0.02 0.05 0.01 0.05
1/23/1997 10.5 0.02 0.06 0.01 0.08
3/11/1997 0 0.04 0.02 0.01 0.05
3/11/1997 9.5 0.05 0.04 0.02 0.05
4/21/1997 0 <0.01 <0.01 <0.01 0.02
4/21/1997 10.5 <0.01 <0.01 <0.01 0.03
5/23/1997 0 <0.01 <0.01 <0.01 0.03
5/23/1997 10 <0.01 <0.01 <0.01 0.03
6/20/1997 0 <0.01 0.01 <0.01 0.07
6/20/1997 9.5 <0.01 0.02 <0.01 0.06
7/22/1997 0 <0.01 <0.01 <0.01 0.41
7/22/1997 10 <0.01 0.24 0.1 0.31
8/18/1997 0 <0.01 <0.01 <0.01 0.1
8/18/1997 9.5 <0.01 <0.01 <0.01 0.09
9/18/1997 0 <0.01 0.13 0.05 <0.20
9/18/1997 9 <0.01 0.14 0.05 <0.20

10/29/1997 0 <0.01 <0.01 <0.01 <0.20
10/29/1997 9 <0.01 <0.01 <0.01 <0.20
12/10/1997 0 <0.01 <0.01 <0.01 0.08
12/10/1997 10 <0.01 <0.01 <0.01 0.39
1/22/1998 0 <0.01 <0.01 <0.01 0.04
1/22/1998 11 <0.01 <0.01 <0.01 0.04
3/11/1998 0 <0.01 <0.01 <0.01 0.02
3/11/1998 9 0.02 0.01 <0.01 0.04
4/8/1998 0 0.06 0.02 <0.01 0.04
4/8/1998 9 0.05 0.03 <0.01 0.05
5/21/1998 0 <0.01 <0.01 <0.01 0.02
5/21/1998 10 <0.01 0.01 <0.01 0.02
6/9/1998 0 <0.01 <0.01 <0.01 0.02
6/9/1998 9 <0.01 0.01 <0.01 0.03
7/14/1998 0 <0.01 <0.01 <0.01 0.03



DWR Nutrients Data Clear Lake No 3

Date Depth Diss. NO2+NO3 Diss. NH3 Diss. Ortho.-PO4 Total P Total Nitrogen
(meters) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

7/14/1998 9 <0.01 0.12 <0.01 0.04
8/12/1998 0 <0.01 <0.01 <0.01 0.04
8/12/1998 9 <0.01 0.4 0.02 0.11
9/10/1998 0 <0.01 0.02 <0.01 0.05
9/10/1998 9 <0.01 0.02 <0.01 0.05

10/23/1998 0 <0.01 <0.01 <0.01 0.03
10/23/1998 9 <0.01 <0.01 <0.01 0.07
12/10/1998 0.15 <0.01 <0.01 <0.01 0.04
12/10/1998 9 <0.01 <0.01 <0.01 0.05
1/13/1999 0.15 <0.01 <0.01 <0.01 0.03
1/13/1999 9 <0.01 <0.01 <0.01 0.04
3/2/1999 0.15 <0.01 <0.01 <0.01 0.02 0.4
3/2/1999 9 <0.01 <0.01 <0.01 0.03 0.4
4/13/1999 0.15 <0.01 <0.01 <0.01 0.03 0.3
4/13/1999 10 <0.01 <0.01 <0.01 0.07 0.4
5/11/1999 0.15 <0.01 <0.01 0.02 0.07 0.3
5/11/1999 9 <0.01 <0.01 0.02 0.07 0.4
6/9/1999 0.15 <0.01 0.02 <0.01 0.04 0.4
6/9/1999 10 <0.01 0.03 <0.01 0.04 0.5
7/14/1999 0.15 <0.01 <0.01 <0.01 0.04 0.5
7/14/1999 10 0.01 0.28 0.14 0.33 1
8/11/1999 0.15 <0.01 0.02 <0.01 0.1 1
8/11/1999 9 0.02 0.08 0.01 0.09 0.7
9/7/1999 0.15 0.01 <0.01 <0.01 0.02 0.7
9/7/1999 9 0.05 0.05 0.06 0.18 0.8
11/2/1999 0.15 <0.01 0.01 <0.01 0.05 0.9
11/2/1999 9 <0.01 0.01 <0.01 0.05 0.6

12/30/1999 0.15 <0.01 <0.01 <0.01 0.02 0.4
12/30/1999 9 <0.01 <0.01 <0.01 0.04 0.5
1/25/2000 0.15 <0.01 <0.01 <0.01 0.02 0.4
1/25/2000 9 <0.01 0.02 <0.01 0.03 0.5
4/10/2000 0.15 <0.01 0.02 <0.01 0.02 0.4
4/10/2000 9 <0.01 0.01 <0.01 0.02 0.4
5/17/2000 0.15 <0.01 0.01 <0.01 0.02 0.4
5/17/2000 9 <0.01 0.01 <0.01 0.03 0.5
6/21/2000 0.15 <0.01 <0.01 <0.01 0.03 0.5
6/21/2000 9 <0.01 0.01 0.02 0.05 0.4
7/11/2000 0.15 <0.01 <0.01 <0.01 0.03 0.4
7/11/2000 9 <0.01 0.26 0.07 0.12 0.6
8/15/2000 0.15 <0.01 0.02 <0.01 0.11 0.5
8/15/2000 9 <0.01 0.02 <0.01 0.07 0.7

Minimum 0.02 0.3
Maximum 1.7 1
Average 0.09 0.53
Median 0.05 0.5
Mean 0.05 0.50



DWR Nutrients Data Clear Lake No 4

Date Depth Diss. NO2+NO3 Diss. NH3 Diss. Ortho.-PO4 Total P Total Nitrogen
(meters) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1/19/1996 0 0.03 <0.01 <0.01 0.04
2/22/1996 0 0.02 0.02 <0.01 0.02
2/22/1996 13 0.02 0.02 <0.01 0.02
3/26/1996 0 <0.01 0.01 <0.01 0.02
3/26/1996 14 0.02 <0.01 <0.01 0.03
4/23/1996 0 <0.01 <0.01 <0.01 0.02
4/23/1996 14 <0.01 0.01 <0.01 0.04
5/28/1996 0 <0.01 <0.01 <0.01 0.03
5/28/1996 13.5 <0.01 <0.01 <0.01 0.04
6/27/1996 0 <0.01 <0.05 <0.01 0.06
6/27/1996 12 <0.01 <0.05 <0.01 <0.01
7/30/1996 0 <0.01 <0.01 <0.01 0.16
7/30/1996 12.3 0.02 0.43 0.4 0.44
8/26/1996 0 0.03 0.15 0.16 0.22
8/26/1996 12 0.03 0.18 0.17 0.2
9/25/1996 0 <0.01 0.01 0.08 0.23
9/25/1996 12 <0.01 <0.01 0.15 0.3

10/28/1996 0 <0.01 <0.01 0.14 0.22
10/28/1996 11.5 <0.01 <0.01 0.14 0.25
12/16/1996 0 0.03 0.01 0.06 0.12
12/16/1996 12 0.03 0.01 0.06 0.11
1/23/1997 0 0.04 0.1 0.04 0.09
1/23/1997 13.5 0.04 0.11 0.04 0.17
3/11/1997 0 0.1 0.07 0.03 0.06
3/11/1997 12 0.11 0.08 0.03 0.06
4/21/1997 0 <0.01 <0.01 <0.01 0.02
4/21/1997 12 <0.01 <0.01 <0.01 0.03
5/23/1997 0 <0.01 <0.01 <0.01 0.03
5/23/1997 13 <0.01 <0.01 <0.01 0.03
6/20/1997 0 <0.01 0.02 <0.01 0.09
6/20/1997 12 <0.01 0.03 <0.01 0.07
7/22/1997 0 <0.01 <0.01 <0.01 0.39
7/22/1997 12 <0.01 0.08 0.13 0.22
8/18/1997 0 0.01 0.01 0.08 0.2
8/18/1997 12 <0.01 <0.01 0.1 0.26
9/18/1997 0 <0.01 0.18 0.17 0.28
9/18/1997 11 0.01 0.2 0.13 0.3

10/29/1997 0 0.01 0.11 0.09 0.2
10/29/1997 12 0.01 0.09 0.13 0.2
12/10/1997 0 <0.01 <0.01 <0.01 0.08
12/10/1997 12 <0.01 <0.01 <0.01 0.09
1/22/1998 0 <0.01 0.02 <0.01 0.04
1/22/1998 13 <0.01 0.02 <0.01 0.04
3/11/1998 0 0.1 0.06 <0.01 0.04
3/11/1998 12 0.1 0.09 <0.01 0.04
4/8/1998 0 0.1 0.05 <0.01 0.02
4/8/1998 12 0.1 0.05 <0.01 0.03
5/21/1998 0 <0.01 <0.01 <0.01 0.03
5/21/1998 13 <0.01 <0.01 <0.01 0.04



DWR Nutrients Data Clear Lake No 4

Date Depth Diss. NO2+NO3 Diss. NH3 Diss. Ortho.-PO4 Total P Total Nitrogen
(meters) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

6/9/1998 0 <0.01 <0.01 <0.01 0.02
6/9/1998 12 <0.01 0.05 <0.01 0.03
7/14/1998 0 <0.01 <0.01 <0.01 0.04
7/14/1998 12 <0.01 0.07 0.01 0.04
8/12/1998 0 <0.01 <0.01 <0.01 0.1
8/12/1998 12 <0.01 0.6 0.06 0.29
9/10/1998 0 <0.01 0.05 0.01 0.08
9/10/1998 12 <0.01 0.09 0.01 0.08

10/23/1998 0 <0.01 <0.01 <0.01 0.09
10/23/1998 12 <0.01 <0.01 <0.01 0.13
12/10/1998 0.15 0.03 0.06 <0.01 0.07
12/10/1998 12 0.04 0.07 0.01 0.07
1/13/1999 0.15 <0.01 <0.01 <0.01 0.03
1/13/1999 12 <0.01 0.03 <0.01 0.05
3/2/1999 0.15 <0.01 <0.01 <0.01 0.02 0.4
3/2/1999 12 <0.01 0.01 <0.01 0.03 0.5
4/13/1999 0.15 <0.01 <0.01 <0.01 0.02 0.3
4/13/1999 13 <0.01 <0.01 <0.01 0.04 0.4
5/11/1999 0.15 <0.01 <0.01 <0.01 0.04 0.3
5/11/1999 12 <0.01 0.02 <0.01 0.04 0.3
6/9/1999 0.15 <0.01 <0.01 <0.01 0.04 0.4
6/9/1999 12 <0.01 <0.01 <0.01 0.04 0.4
7/14/1999 0.15 <0.01 <0.01 0.01 0.12 0.8
7/14/1999 12 0.01 0.1 0.08 0.12 0.4
8/11/1999 0.15 0.01 0.02 0.03 0.12 0.7
8/11/1999 12 0.02 0.06 0.03 0.11 0.6
9/7/1999 0.15 0.02 <0.01 0.04 0.05 0.6
9/7/1999 12 0.01 <0.01 0.07 0.09 0.7
11/2/1999 0.15 <0.01 0.01 0.02 0.09 2.1
11/2/1999 12 <0.01 0.03 0.02 0.1 0.6

12/30/1999 0.15 <0.01 0.02 <0.01 0.02 0.4
12/30/1999 12 <0.01 0.02 <0.01 0.04 0.4
1/25/2000 0.15 <0.01 <0.01 <0.01 0.02 0.4
1/25/2000 12 <0.01 0.01 <0.01 0.03 0.4
4/10/2000 0.15 <0.01 0.01 <0.01 0.02 0.4
4/10/2000 12 <0.01 0.01 <0.01 0.02 0.4
5/17/2000 0.15 <0.01 0.01 <0.01 0.02 0.4
5/17/2000 12 <0.01 0.01 0.01 0.03 0.4
6/21/2000 0.15 <0.01 <0.01 <0.01 0.02 0.3
6/21/2000 12 0.02 0.14 0.11 0.16 0.4
7/11/2000 0.15 <0.01 <0.01 0.01 0.07 0.6
7/11/2000 12 <0.01 0.13 0.07 0.06 0.4
8/15/2000 0.15 <0.01 0.01 <0.01 0.15 0.8
8/15/2000 12 <0.01 0.04 0.01 0.13 0.8

Minimum <0.01 0.3
Maximum 0.44 2.1
Average 0.09 0.53
Median 0.06 0.4



DWR Nutrients Data Clear Lake No 4

Date Depth Diss. NO2+NO3 Diss. NH3 Diss. Ortho.-PO4 Total P Total Nitrogen
(meters) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Mean 0.06 0.48



Department of Water Resources Total Phosphorus Monitoring at Clear Lake Station No.1
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Department of Water Resources Total Nitrogen Monitoring at Clear Lake Station No. 1
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DRINKING WATER SOURCE ASSESSMENT 
 
 
 
Water System 
 

Buckingham Park Water District  
 
 
 
 
 
Water Source 
 

Clear Lake 
 
 
 
 
Assessment Date 
 

April 2002 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
________________________________________________________________________ 

Conducted by Archibald & Wallberg Consultants 
 
 

Department of Health Services 
District No. 03 

System No. 1710011 
Source No. 1710011001 

PS Code C17/011-CLEARLI  
 



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the 
Buckingham Park Water District.  Information is provided in this section on assessment 
procedures: namely, the sources of information used in completing the Survey and reasons for 
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary 
that the utility must include in the annual Consumer Confidence Report is also included in this 
section.  
 
Assessment Procedures 
 
The DWSAP Survey was conducted using the following sources of information: 
 
1. Site visit to the water treatment plant. 
 
2. Review of raw (untreated) water quality data. 
 
3. Stated water utility concerns with respect to possible contaminating activities near the intake, 

obtained through a utility survey. 
 
4. Knowledge of water utility personnel on possible contaminating activities within a half mile 

radius of the intake (Zone B). 
 
5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A) 

conducted by Jeanne Wallberg, Archibald & Wallberg consultants. 
 
6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages. 
 
7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit 

Database, Lake County. 
 
8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste 

Discharge Requirement Permits, Lake County. 
 
9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of 

Leaking Underground Storage Tanks, Lake County. 
 
10. Information from the Lake County Environmental Health Director on septic systems, 

chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and 
underground storage tanks. 

 
11. Information from the Director of the Lake County Public Services Department on active and 

historic landfills. 
 
12. Information from the Director of the Lake County Public Works Department and his staff on 

storm drains, utility stations, pesticide use and storage areas including rights-of-way, 
dredging, construction/demolition staging areas, and contractor or government agency 
equipment storage yards. 

 
13. Information from US Forest Service staff and US Bureau of Land Management staff on forest 

management practices. 
 



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March 
1996. 

 
15. Information from the watershed assessment conducted for this 2002 Update of the 

Clear lake Watershed Sanitary Survey 
 
16. California Department of Health Services.  Drinking Water Source Assessment for the Mount 

Konocti Mutual Water Company.  October 1999. 
 
The Appendix E option was applied to downgrade the risk ranking for several PCAs.  
The mechanism used was the identification of a PCA as de minimis in scale (Question 5 
on the Appendix E form).   
 
 



Vulnerability Summary 
 
Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these, 
as described below, are detected at the BPWD intake.   
 

Buckingham Park Water District: PCA Vulnerability 
 
 Watershed 

Assessment a 
Utility Survey b DWSAP Surveyc 

Erosion X X d  
Agriculture X  X 
Hydrilla Eradication Program X   
Lake recreation X X e X 
Mining/Sulphur Bank Mine  X  X 
Septic system areas X  X 
a Based on nature of activities and/or measurable water quality impact on the lake 
b Based on knowledge and concerns of water utility staff 
c The intake is deemed “most vulnerable” to these PCAs based on the DHS DWSAP 
Guidance PCA risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had 
the highest numerical score and (2) PCAs that had a numerical score over 11 and associated 
contaminants detected at the intake.  In addition, DHS considers all Clear Lake intakes to be 
vulnerable to lake recreation, so that PCA is included.  For a more extensive list of PCAs with 
numerical scores over 11, see Appendix F. 
d Residential area runoff 
e Golf course dock, homeowners association beach and dock, limited fishing, jet skiing, 
and boating 
 
 
§ Watershed erosion contributes to seasonal raw water elevated turbidity levels during 

storms and increased phosphorus loading that feeds algae blooms.   
 
§ Agricultural use of pesticides results in detectable levels of simazine in Clear Lake 

and at the intake, although the levels are below the MCL.    
 
§ The Hydrilla Eradication Program’s use of SONAR results in detectable levels of 

fluridone in Clear Lake, although the levels are low and are probably non-detectable 
at the intake.   

 
§ MTBE data indicate low level (below drinking water standards) gasoline 

contamination of the Lake.  MTBE has not been detected at the intake. 
 
§ Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although 

mercury levels are non-detectable at the intake and arsenic levels are below the new 
MCL. 

 
§ Near shore septic system areas in the vicinity of the intake have the potential to 

contaminate the Lake with microorganisms.  There are, however, neither lake nor 
intake water quality data to substantiate this potential concern. 

 



§ Aquatic plant management by private shoreline residents has not resulted in any 
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or 
2,4-D.   

 
§ The intake is not considered vulnerable to sanitary sewer overflows.  
 
§ There are nine active underground storage tank sites within the Lower Arm drainage 

basin.  All of these sites involve soil and/or groundwater contamination.  None of the 
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is 
not considered vulnerable to any known contaminant plumes. 

 
 
The following information must be included in the utility’s Consumer Confidence 
Report. 
 
 
An assessment of the drinking water source for Buckingham Park Water District was 
completed in April 2002.  The source is considered most vulnerable to the following 
activities associated with contaminants detected in the water supply: 
 

Agricultural drainage 
Historic mining 

 
In addition, the source is considered most vulnerable to these activities: 
 

Septic systems 
Lake recreation 

 
A copy of the complete assessment is available at the California Department of Health 
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D 
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the 
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California 
Department of Health Services, at (707) 576-2145. 
A copy is also available at the Buckingham Park Water District office. 
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Buckingham Park Water District       ID No.:  1710011

Name of source: Clear Lake        ID No.:  1710011001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  39.00055905

Longitude:  122.7501792

Physical description of location:

East side of Buckingham Park Peninsula.  Screened inlet is located 300 feet offshore at a depth of 20
feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Buckingham Park Water District       ID No.:  1710011

Name of source: Clear Lake        ID No.:  1710011001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Buckingham Park Water District       ID No.:  1710011

Name of source: Clear Lake        ID No.:  1710011001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.43 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Buckingham Park Water District       ID No.:  1710011

Name of source: Clear Lake        ID No.:  1710011001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg 

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES  
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X

      Gas stations (VH) X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Redbud
Park

Cement/concrete plants
(M)

X 

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X 

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X X 

Sewer collection systems
(H, if in Zones, otherwise L)

X X 

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X 

Drinking water treatment
plants (M)

X X X 

Golf courses (M) X X 

Housing – high density
(>1 house/0.5 acres) (M)

X X

Motor pools (M) X X Post offices

Parks (M) X X X 

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X 

Fire stations (L) X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X

     Decommissioned –
inactive tanks (L)

X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X

Storm Water Detention
Facilities (M)

x

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Buckingham Park Water District       ID No.:  1710011

Name of source: Clear Lake        ID No.:  1710011001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
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APPENDIX F

VULNERABILITY ANALYSIS PROCEDURES
SURFACE WATER SOURCE

Public water system: Buckingham Park Water District       ID No.:  1710011

Name of source: Clear Lake        ID No.:  1710011001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Buckingham Park Water District       ID No.:  1710011

Name of source: Clear Lake        ID No.:  1710011001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

X Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

X Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Buckingham Park Water Distict
Service Area Buckingham Park

Number Customers- Retail/Wholesale 400
PWSID No. 1710011

SOURCE:
Name Clear Lake

Entitlement and Amount Riparian
INTAKE:

Location and Physical Description

East Side of Buckingham Park Peninsula - 12-inch 
Screened inlet bonnet 300 feet offshore at a depth of 20 

feet on a concrete platform with riprap

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 0.43

WTP:
Name Buckingham Water Treatment Plant

Type of Treatment
Conventional Filtration with Pre-Ozonation and GAC 

Filtration
Original Design Capacity (MGD) 0.43 MGD

Current Capacity Flow Range (MGD) .43 MGD 
Average Daily Flow (MGD) Winter (Nov-Mar) 150GPM

Summer (Apr-Oct) 250 GPM
Hours of Operation 6 to 20 hours per day (winter/summer)

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Ozonation Chemical and Dose Ozone - on-site generation, 1-2 mg/L

Other Chemical Addition Chemical, Purpose & Dose Aluminum sulfate for coagulation, 18-94 mg/L
Rapid Mix Volume Basin

Type of Mixing Static In-line Mixer
Microfloc Upflow Clarifier No. of Basins 1

Volume Basin 83000 GAL

Method of Sludge Removal
Mechanical - send to lagoons where is is sand filtered and 

decant recycled
Microfloc Filter No. of Filters 1

Type of Filter Multi media gravity filter
Media: Type, Depth, Area Multi media  3ft. 6in. 

Filtration Rate 100GPM
Backwash: Criteria,Rate Time based: 8 hours of run time

Filter -to-Waste Facilities Time based: 3 - 5 minutes
Upflow Clarifier No. of Basins 1

Volume Basin 83000GAL

Method of Sludge Removal
Mechanical Rake - send to lagoons where is is sand 

filtered and decant recycled
Filtration No. of Filters 2

Type of Filter Multi media pressure filters
Media: Type, Depth, Area Rock, sand and anthracite

Filtration Rate 150 GPM
Backwash: Criteria,Rate Time based: 8 hours of run time

Filter -to-Waste Facilities Time based: 3 - 5 minutes
GAC Filtration No. of Filters 2 Pressure Filters

Backwash Water Treatment Volume Basin
RECYCLE decant from lagoons through sand filters to 

wet well, not to exceed 10% of plant flow
Post-Chlorination Chemical and Dose Sodium hypochlorite

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.025

Distribution System Storage Volume (MG) 0.3
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

     Other WTP's
City/County/ State/Federal
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 2001 Update to the Clear Lake Watershed Sanitary Survey

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable

What specific activities, facilities, or discharges do 
you consider yourself most vulnerable

Residential area with docks/boats, Golf course dock for 
access, homeowners association launch/beach/dock, 
limited fishing, jet skiiing and boating

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other Utility Office     Internet

BPWD Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Cache Creek Mobile Home Park

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1700581
Source No. 1700581002

PS Code 1700581-002



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Cache Creek Mobile Home Park.  Information is provided in this section on assessment
procedures: namely, the sources of information used in completing the Survey and reasons for
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include: gas
stations and repair shops.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.

For dredging, the County Clear Lake Lands Coordinator stated that dredging has
occurred in at least one location in each arm of the lake (Clearlake State Park in the
Upper Arm, Paradise Valley in the Oaks Arm, Sunrise Shores in the Lower Arm) but that
this dredging occurs at intervals separated by years.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.

Cache Creek Mobile Home Park: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X X
Septic system areas X
Sanitary sewer overflows X
a Based on nature of activities and/or measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable”to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Fishing, swimming, boating

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are below the new
drinking water standard.

 Septic system areas received a high score under the DWSAP survey.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Cache Creek Mobile Home Park was
completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Historic mining operations

In addition, the source is considered most vulnerable to these activities:

Septic system areas
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.



California Drinking Water Source Assessment and Protection Program

APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Cache Creek Mobile Home Park       ID No.:  1700581

Name of source: Clear Lake        ID No.:  1700581002

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.92195708

Longitude:  122.6038215

Physical description of location:

Adjacent to Cache Creek in City of Clearlake.  One 40-foot deep well.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Cache Creek Mobile Home Park       ID No.:  1700581

Name of source: Clear Lake        ID No.:  1700581002

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Cache Creek,
Burns Creek, Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Cache Creek Mobile Home Park       ID No.:  1700581

Name of source: Clear Lake        ID No.:  1700581002

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:  40-foot well – groundwater under the influence of surface water

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.039 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Cache Creek Mobile Home Park       ID No.:  1700581

Name of source: Clear Lake        ID No.:  1700581002

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X

      Gas stations (VH) X X X

      Repair shops (H) X X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Redbud
Park

Cement/concrete plants
(M)

X

Food processing (M) X X wineries

Funeral services/
graveyards (M)

X X

Hardware/lumber/parts
stores (M)

X X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X X

Sewer collection systems
(H, if in Zones, otherwise L)

X X

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X X

Fire stations (L) X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X X

Schools (L) X X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.



California Drinking Water Source Assessment and Protection Program

PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X

     Decommissioned –
inactive tanks (L)

X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Cache Creek Mobile Home Park       ID No.:  1700581

Name of source: Clear Lake        ID No.:  1700581002

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Dredging 
Repair shops

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Dredging H M
Repair shops H M



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dredging (H in Zones, otherwise M) 3 5 5 13
Repair shops (H) 3 5 5 13
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic gas stations (VH) 7 1 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Illegal activities/unauthorized dumping (H) 5 3 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Wells – Agricultural/Irrigation (H) 5 1 5 11
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 3 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 3 5 13
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Food processing (M) 3 3 5 11
Funeral services/ graveyards (M) 3 3 5 11
Hardware/lumber/parts stores (M) 3 3 5 11
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 3 5 11
Wells – Water supply (M) 3 3 5 11
Hospitals (M) 3 3 5 11
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9

Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9

Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Fire stations (L) 1 3 5 9
Schools (L) 1 3 5 9
Medical/dental offices/clinics (L) 1 3 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Decommissioned – inactive tanks (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Cache Creek Mobile Home Park       ID No.:  1700581

Name of source: Clear Lake        ID No.:  1700581002

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Cache Creek Mobile Home Estates
Service Area Cache Creek Mobile Home Estates

Number Customers- Retail 120
PWSID No. 1700581

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description
Located adjacent to Cache Creek in Clearlake - 1 - 40 

foot deep well

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 0.039

WTP:
Name

Type of Treatment Greensand filtration
Original Design Capacity (MGD) 0.039

Current Capacity Flow Range (MGD)
Average Daily Flow (MGD) Winter (Nov-Mar)

Summer (Apr-Oct)
Hours of Operation As necessary - backup with groundwater wells

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Chlorination Chemical and Dose Sodium hypochlorite

Storage Volume/Type 20,125g/tank
Storage Volume/Type 3000g/pressuretank

Pre-Filter No. of Filters 1
Filter Type Fabric filter mesh - ___ um diameter

Filtration No. of Filters 1
Type of Filter Pressure greensand filter

Media: Type, Depth, Area Greensand, 24" diameter x 36" height
Filtration Rate

Backwash: Criteria,Rate Time based: once per month
Filter -to-Waste Facilities Time based: 15 minutes

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.003

Distribution System Storage Volume (MG) 0.02
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable Fishing and swimming, limited boating
How will you make your DWSAP Survey available

to the public
Utility Office/Public Library/ 
Internet/Other

Cache Creek Page 1



DRINKING WATER SOURCE ASSESSMENT

Water System

California Cities Water Company

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710002
Source No. 1710002001

PS Code C17/002CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
California Cities Water Company.  Information is provided in this section on assessment
procedures: namely, the sources of information used in completing the Survey and reasons for
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include: gas
stations and repair shops.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.

For dredging, the County Clear Lake Lands Coordinator stated that dredging has
occurred in at least one location in each arm of the lake (Clearlake State Park in the
Upper Arm, Paradise Valley in the Oaks Arm, Sunrise Shores in the Lower Arm) but that
this dredging occurs at intervals separated by years.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the CCWC intake.

California Cities Water Company: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X
Septic system areas X
Sanitary sewer overflows X X e X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Fishing, boating
e Sewer pump station north of intake

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for California Cities Water Company was
completed in April 2002.  The source is considered most vulnerable to these activities:

Lake recreation
Sanitary sewer overflows
Septic system areas

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: California Cities Water Company       ID No.:  1710002

Name of source: Clear Lake        ID No.:  1710002001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.97011187

Longitude:  122.66653663

Physical description of location:

East side of Lower Arm.  Inlet is located 200 feet offshore at an average depth of 14 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: California Cities Water Company       ID No.:  1710002

Name of source: Clear Lake        ID No.:  1710002001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: California Cities Water Company       ID No.:  1710002

Name of source: Clear Lake        ID No.:  1710002001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 1.44 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: California Cities Water Company       ID No.:  1710002

Name of source: Clear Lake        ID No.:  1710002001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X

      Gas stations (VH) X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Redbud
Park

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X

Sewer collection systems
(H, if in Zones, otherwise L)

X X X

Utility stations –
maintenance areas (H)

X X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X

Fire stations (L) X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: California Cities Water Company       ID No.:  1710002

Name of source: Clear Lake        ID No.:  1710002001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Dredging
Repair shops

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Dredging H M
Repair shops H M



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
Recreational area – surface water source (H) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dredging (H in Zones, otherwise M) 3 5 5 13
Repair shops (H) 3 5 5 13
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic gas stations (VH) 7 3 5 15
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Mining Operations Historic (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 3 5 13
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

California Drinking Water Source Assessment and Protection Program



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 3 5 13
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Wells – Water supply (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Fire stations (L) 1 3 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Medical/dental offices/clinics (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: California Cities Water Company       ID No.:  1710002

Name of source: Clear Lake        ID No.:  1710002001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name California Cities Water Company
Service Area City of Clearlake

Number Customers- Retail 5060
PWSID No. 1710002

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description

Pier Intake approximately 200 feet offshore - 3 
submersible pumps at 14' average depth manifold into 12-

inch pipe

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (gpm) 715

WTP:
Name Sonoma Water Treatment Plant

Type of Treatment
Conventional Filtration with Pre-Ozonation and GAC 

Filtration
Original Design Capacity (MGD) 1.44

Current Capacity Flow Range (MGD)
Average Daily Flow (MGD) Winter (Nov-Mar)

Summer (Apr-Oct)
Hours of Operation 24 hours per day

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Oxidation Chemical and Dose KMn4, 0.5 mg/L
Pre-Ozonation Chemical and Dose Ozone- on-site generation, 4-5 lb/d

Pre-Chlorination Chemical and Dose Chlorine Gas, 

Other Chemical Addition Chemical, Purpose & Dose
Aluminum Chlorohydroxide (ACH), 20 ug/L for 

coagulation; polymers as needed seasonally
Rapid Mix Volume Basin

Type of Mixing Static In-line Mixer
Mixing Energy (G)

Flocculation/Coagulation No. of Basins 2 - 2 stage flocculators
Volume Basin

Type of Flocculators Vertical Shaft
Mixing Energy First stage 4 baffles, Second stage 2 baffles

Sedimentation No. of Basins
2 - with sloped bottoms and surface sprayers to minimize 

floating floc 
Volume Basin

Surface Load Rate

Method of Sludge Removal Mechanical - Chain and flight, waste to backwash ponds
Other Chemical Addition Chemical, Purpose & Dose Filter aid as necessary in summer months

Filtration No. of Filters 2
Type of Filter Multi-media pressure filters

Media: Type, Depth, Area 18"anthracite, 28"sand/gravel,240 sf
Filtration Rate 2.5gpm/sf@1000gpm

Backwash: Criteria,Rate Time based: winter 36 hours, summer 24 hours
Filter -to-Waste Facilities Time based: 8 minutes, waste to backwash ponds

GAC Filtration No. of Filters 2 Pressure filters
Filter Volume 785.4cf

EBCT 23.5 min @500gpm or 12 min @1000gpm
Backwash Water Treatment Volume Basin Recycle Decant From Backwash Ponds

Post-Chlorination Chemical and Dose Chlorine Gas, 1.1 - 1.2 mg/L
Corrosion Inhibitor Chemical and Dose Zinc orthophosphate, <1 mg/L

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.22

Distribution System Storage Volume (MG) 0.72
Disinfection Booster Stations Number 1 at storage tank, as necessary

Range Cl2 Dosing (mg/L)

CCWC Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal Lake County Sanitation District

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Residential area - fishing, boating; Sewer pump station 
north of intake

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other

CCWC Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

California Water Service Company - Lucerne

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710005
Source No. 1710005001

PS Code C17/005-CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
California Water Service Company - Lucerne.  Information is provided in this section on
assessment procedures: namely, the sources of information used in completing the Survey and
reasons for applying the Appendix E option to several of the identified PCAs.  The Vulnerability
Summary that the utility must include in the annual Consumer Confidence Report is also included
in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.   Some of
these, as described below, are detected at the CWSC intake.

California Water Service Company: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion/ managed forests X X d X
Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X e X
Mining/Sulphur Bank Mine X X
Sanitary sewer overflows X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Storm runoff from Rodman Slough
e Community boat launch, boating, and fishing.

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake
and at the intake, although the levels are below drinking water standards.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are below the new
drinking water standard.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the commonly used herbicides diquat
dibromide, endothall, or 2,4-D.

 The intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept the Lake.  Therefore, the intake is not
considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for California Water Service Company -
Lucerne was completed in April 2002.  The source is considered most vulnerable to the
following activities associated with contaminants detected in the water supply:

Agricultural drainage
Historic mining operations

In addition, the source is considered most vulnerable to these activities:

Managed forests
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
A copy of the complete assessment is also available at the California Water Service
Company office.  You may request to review the assessment there by contacting Tom
Fitzgerald at (707) 274-6624.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: California Water Service Company - Lucerne       ID No.:  1710005

Name of source: Clear Lake        ID No.:  1710005001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  39.09162025

Longitude:  122.7999393

Physical description of location:

Northeast shore of Upper Arm.  Inlet is located 340 feet offshore at a depth of 12 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: California Water Service Company - Lucerne       ID No.:  1710005

Name of source: Clear Lake        ID No.:  1710005001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Upper Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Kelsey Creek,
Cole Creek, Adobe Creek, Manning Creek, Scotts-Middle-Clover Creeks

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: California Water Service Company - Lucerne       ID No.:  1710005

Name of source: Clear Lake        ID No.:  1710005001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.69 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: California Water Service Company - Lucerne       ID No.:  1710005

Name of source: Clear Lake        ID No.:  1710005001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X X

      Car washes (M) X

      Gas stations (VH) X X X

      Repair shops (H) X X X

Boat services/repair/
refinishing (H)

X X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X X X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Library Park

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X X X

Appliance/Electronic
Repair (L)

X

Office buildings/
complexes (L)

X X X

Rental Yards (L) X X

RV/mini storage (L) X X X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X

Sewer collection systems
(H, if in Zones, otherwise L)

X X X

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X X X

Campgrounds/Recreational
areas (L)

X X X

Fire stations (L) X X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X X

Schools (L) X

Hotels, Motels (L) X X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X X Forks Fire

Dredging (H in Zones,
otherwise M)

X X



California Drinking Water Source Assessment and Protection Program

PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X X X Highway 20

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

x

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: California Water Service Company - Lucerne       ID No.:  1710005

Name of source: Clear Lake        ID No.:  1710005001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Historic gas stations
Dry cleaners

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Historic gas stations VH H
Dry cleaners VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 7 5 5 17

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13
Body shops (H) 5 5 5 15
Furniture repair/ manufacturing (H) 5 5 5 15
Repair shops (H) 5 5 5 15
Boat services/repair/ refinishing (H) 5 5 5 15
Photo processing/ printing (H) 5 5 5 15
Research laboratories (H) 5 5 5 15
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Gas stations (VH) 5 5 5 15
Dry cleaners (VH) 5 5 5 15
Historic gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Hardware/lumber/parts stores (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13

Freeways/state highways (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Wells – Agricultural/Irrigation (H) 5 3 5 13
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 3 5 13

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

California Drinking Water Source Assessment and Protection Program



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Office buildings/ complexes (L) 1 5 5 11
Rental Yards (L) 1 5 5 11
RV/mini storage (L) 1 5 5 11
Apartments and condominiums (L) 1 5 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Fire stations (L) 1 5 5 11
RV Parks (L) 1 5 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
NPDES/WDR permitted discharges (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Non-regulated tanks (tanks smaller than regulatory 
limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Medical/dental offices/clinics (L) 1 5 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Wells – Water supply (M) 3 3 5 11
Construction/demolition staging areas (M) 3 3 5 11
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9

Other Animal operations (H in Zones, otherwise M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Car washes (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Appliance/Electronic Repair (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: California Water Service Company - Lucerne       ID No.:  1710005

Name of source: Clear Lake        ID No.:  1710005001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

X Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name California Water Service Company
Service Area Town of Lucerne

Number Customers- Retail 1227
PWSID No. 1710005-001

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description
Northeast shore of the Upper Arm - 6-inch screened inlet 

pipe is located 340 feet offshore at a depth of 12 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 0.69

WTP:
Name Lucerne Water Treatment Plant

Type of Treatment Conventional Filtration with GAC Filtration
Original Design Capacity (MGD) 0.662

Current Capacity Flow Range (MGD) 0.662
Average Daily Flow (MGD) Winter (Nov-Mar) 0.35

Summer (Apr-Oct) 0.6
Hours of Operation 10-24 hours per day

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Other Chemical Addition Chemical, Purpose & Dose Aluminum Sulfate for coagulation, 

Rapid Mix Volume Basin
Type of Mixing Static In-line Mixer

Mixing Energy (G)
Pre-Chlorination Chemical and Dose Sodium hypochlorite, 1 mg/L
Upflow Clarifier No. of Basins 1

Volume Basin 58000 g
Surface Load Rate 0.4 gpd/sf

Method of Sludge Removal Mechanical Rake to backwash basin 
Other Chemical Addition Chemical, Purpose & Dose Sulfur Dioxide for dechlorination

Filtration No. of Filters 4
Type of Filter Dual media pressure filters

Media: Type, Depth, Area 12" gravel, 18" sand, 12" anthracite, 38.5 sf
Filtration Rate 275 - 550 gpm

Backwash: Criteria,Rate Time based: 24 hours to backwash basin/500 gpm
Filter -to-Waste Facilities Turbidity based: approximately 5 minutes

GAC Filtration No. of Filters 2
Filter Volume 269 cf

EBCT

Backwash Water Treatment Volume Basin
NO RECYCLE - 15,000 gallon settling basin with decant 

back to Lake
Post-Chlorination Chemical and Dose Sodium hypochlorite, 1.5 mg/L

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.012 MG

Distribution System Storage Volume (MG) 0.6 MG
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal Lake County Sanitation District

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Community boat launch, Middle Creek and Rodman 
Slough, boating, fishing

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other Utility Office

CWSC Page 1



DRINKING WATER SOURCE ASSESSMENT

Water System

Clearlake Oaks County Water District

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710001
Source No. 171001004
PS Code 1710001-004



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Clearlake Oaks County Water District.  Information is provided in this section on assessment
procedures: namely, the sources of information used in completing the Survey and reasons for
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the CLOCWD intake.

Clearlake Oaks County Water District: PCA Vulnerability

Watershed
Assessment a

Agency Survey b DWSAP Survey c

Erosion X
Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X X
Septic system areas X
Sanitary sewer overflows X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at
the intake.  That is, these are (1) PCAs that had the highest numerical score and (2) PCAs that had
a numerical score over 11 and associated contaminants detected at the intake.  In addition, DHS
considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is included.  For
a more extensive list of PCAs with numerical scores over 11, see Appendix F.
d Fishing and boating, nearby beach, residential docks

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake
and at the intake, although the levels are below drinking water standards.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.



 Septic system areas received a high numeric score under the DWSAP survey.

 There are seven active underground storage tank sites within the Oaks Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Clearlake Oaks County Water District
was completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Agricultural drainage

In addition, the source is considered most vulnerable to these activities:

Historic mining operations
Lake recreation
Septic system areas

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Clearlake Oaks County Water District       ID No.:  1710001

Name of source: Clear Lake        ID No.:  171001004

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  39.01893967

Longitude:  122.6757409

Physical description of location:

Offshore Clearlake Oaks.  Screened inlet is located 200 feet offshore at a depth of 12 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Clearlake Oaks County Water District       ID No.:  1710001

Name of source: Clear Lake        ID No.:  171001004

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Oaks Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the major tributary: Schindler Creek

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Clearlake Oaks County Water District       ID No.:  1710001

Name of source: Clear Lake        ID No.:  171001004

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 1.44 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)



California Drinking Water Source Assessment and Protection Program

APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Clearlake Oaks County Water District       ID No.:  1710001

Name of source: Clear Lake        ID No.:  171001004

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X

      Gas stations (VH) X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X Glenhaven

Sewer collection systems
(H, if in Zones, otherwise L)

X X X

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X Post offices

Parks (M) X X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X X

Fire stations (L) X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X X

Schools (L) X

Hotels, Motels (L) X X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Schindler
Creek

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Sulphur
Bank Mine

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X X

Military installations (VH) X

Mining operations Historic
(VH)

X X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X X

     Above ground storage
tanks (M)

X X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X X

Transportation Corridors

     Freeways/state
highways (M)

X X X Highway 20

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

x

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Clearlake Oaks County Water District       ID No.:  1710001

Name of source: Clear Lake        ID No.:  171001004

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Mining Operations Historic (VH) 7 5 5 17
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Gas stations (VH) 7 3 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Historic gas stations (VH) 7 3 5 15
Known contaminant plumes (VH) 7 3 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Repair shops (H) 5 3 5 13
Dry cleaners (VH) 7 1 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Freeways/state highways (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Utility stations – maintenance areas (H) 5 1 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Wells – Agricultural/Irrigation (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Above ground storage tanks (M) 3 3 5 11
Wells – Water supply (M) 3 3 5 11
Contractor or government agency equipment 
storage yards (M) 3 3 5 11
Roads/Streets (L) 1 5 5 11
Medical/dental offices/clinics (L) 1 5 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Parking lots/malls (>50 spaces) (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Appliance/Electronic Repair (L) 1 3 5 9
Golf courses (M) 3 1 5 9
Motor pools (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Fire stations (L) 1 3 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Decommissioned – inactive tanks (L) 1 3 5 9
Veterinary Offices/clinics (L) 1 1 5 7
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Clearlake Oaks County Water District       ID No.:  1710001

Name of source: Clear Lake        ID No.:  171001004

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Clearlake Oaks County Water District

Service Area
The unincoprortated town of Clearlake Oaks, CA.  From Harvey Blvd at the west end

of town to Morine Ranch Road at the east end.
Number Customers- Retail/Wholesale 1750

PWSID No. 1710001-004
SOURCE:

Name Clear Lake

Entitlement and Amount
The District purchase water from Yolo County , whom owns the water right to Clear

Lake.
INTAKE:

Location and Physical Description
New surface water intake - 12 inch pipeline with screened basket off pier 200 feet off

shore at 12 feet of depth

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 1.44

WTP:
Name Clearlake Oaks Water Treatment Facility

Type of Treatment Conventional Filtration with Pre-Ozonation and GAC Filtration
Original Design Capacity (MGD) 0.86

Current Capacity Flow Range (MGD) 0.864
Average Daily Flow (MGD) Winter (Nov-Mar) 0.500 MGD

Summer (Apr-Oct) 0.650 MGD
Hours of Operation 24 hours/day

Water Quality Parameters Monitored Raw Water pH, temp, NTU, Title 22, nitrates, gross alpha, MTBE
Treated Water ph, tmp, ozone, chlorine residual, NTU, lead & copper

UNIT PROCESSES:
Pre-Ozonation Chemical and Dose Ozone - on-site generation, 

Pre-Chlorination Chemical and Dose Chlorine Gas, 32 lbs/day, 6-7 mg/L
Other Chemical Addition Chemical, Purpose & Dose Aluminum chlorohydroxide (ACH) for coagulant, 5-15 mg/L

Rapid Mix Volume Basin
Type of Mixing Static in-line mixer

Mixing Energy (G) Electric
Upflow Clarifier No. of Basins 2

Volume Basin 90,000 gallons each
Surface Load Rate

Method of Sludge Removal Blowdown/Mechanical Rake to Sewer
Other Chemical Addition Chemical, Purpose & Dose Polyorthophosphate as filter aid, Polymer as corrosion control

Filtration No. of Filters 3
Type of Filter Multi media pressure filters

Filter Box Volume
Underdrain Type

Media: Type, Depth, Area

The system has three multi-media pressure filters.  The largest of the three, filter #1, 
is 36 feet long, by 8 feet in diameter, with a surface area of 288 ft2 and a capacity of 
850 gpm.  The media of this filter consists of 14 inches of anthracite over 18 inches 
of silicone sand over 12 inches of supporting gravel.  The media was replaced in 
October of 1997.  The dimensions of the remaining two sand filters (2 & 3) are 34 
feet long, 6 feet in diameter, and have 144 ft2  of surface area each.  The filter media 
consists of 12 inches of anthracite, over 12 inches of silica sand, over 12 inches of 
supporting gravel.  The media of these two filters was replaced in June of 1998, after 
structural rehabilitation, painting, and the replacement of the surface wash system. 

Filtration Rate

Clarified water is pumped through the filters.  Three pumps are available, in any 
combination.  Two 5 hp pumps with a capacity of 375 gpm each, and a 20 hp pump 
with capacity of 1,150 gpm.  Typically, one operates in lead mode, another in lag 
mode, and the third in standby mode.    Each pump is wired to a variable frequency 
drive, which controls the output of the pump speed.  Allowing the pumps to ramp up 
slowly to the desired flow rate. The system operates with either filter #1 on line, or 
filters #2 and #3 online.  The filter-loading rate is the same for either configuration.    
Maximum flow rate at 850 gpm ./. 288 square feet = 2.95 gpm per square foot.  The 
plant can produce up to 1,500 gpm, with both clarifiers operating in a parallel 
configuration and all three filters on line.  However, the District has sufficient 
capacity to meet current demands.   

COWCD Page 1
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Backwash: Criteria,Rate

Time Based: once per 24 hours.  Filter back-washing of the sand filters is performed 
automatically based on a time clock. As a backup, excessive pressure loss through the
filters will trigger an alarm.  A turbidity value of .25 from the filters discharge will 
also trigger an alarm that shuts down the treatment plant.  An operator will then 
manually start a back-wash cycle.  One cell is back-washed at a time, using the output
of the other three cells in the filter.  The back-wash cycle begins with a surface wash. 
The cells of the two smaller filters are back-washed (15 minutes per cell), at a rate of 
425 gpm per cell ./. 36 square feet = 11.80 gpm per square foot.  The back-wash 
cycle completes in 60 minutes.  The filter comes back on line and the plant returns to 
service.  The variable frequency drive for each filter pump allows the filtration rate to 
gradually increase after returning to service.  Back-washing of filter #1 is the same as 
filters #2 & #3 with the flow rates increased to 850 gpm per cell.    

Filter -to-Waste Facilities

Time Based: 5 minutes. The back-wash water is discharged to a 32,000 gallon, 
square, concrete lined back-wash storage pond.  When filter #1 is back-washed, the 
flow is split between the wash water pond and the sanitary sewer.  The back-wash 
water settles in the pond.  The addition of ACH during filtration aids in the settling of 
the back-wash water.  The water settles for a minimum of one hour.  The water is 
then recycled to the raw water pump discharge line prior to ozonation.  At a flow rate 
not to exceed 10% of the plant flow rate, the flow rate is measured using a 4 inch 
mag meter on the discharge side of the wash water return pump.  A grab sample is 
taken daily during the wash water return cycle to measure the turbidity of the water 
that is being recycled.  The average range of the returned water is .25 to .70 NTU.  
Sludge from the pond is pumped to the sanitary sewer.  The District’s wash water 
storage facilities are inadequate to hold all the back-wash water produced by the 
system.  The districts engineers are currently exploring options to provide additional 
storage ponds. 

GAC Filtration No. of Filters 2

Filter Volume

Each filter is 12 feet in diameter, 19 feet high, filled with 30,000 pounds of 
granulated activated carbon.  The piping allows the filters to be operated as a single 
unit, in a series, or parallel configuration.  The design flow rate for each filter is 750 
gpm, allowing a maximum flow rate of 1,500 gpm when operated in parallel.  At 
design flow rate, the detention time is 10.69 minutes.  The District currently operates 
the filters as single unit, alternating the use of each filter, after a back-wash cycle of 
the filter that has been in service.  The operator, based on pressure loss of the filter, 
initiates the back-wash of the carbon filters manually.  The water used for back 
washing the carbon filters is the effluent from the sand filters.  The back-wash flow 
rate is gradually increased from 400 gpm to 750 gpm.  The back wash cycle time is 
approximately 20 to 30 minutes long.  Discharge is directly to sanitary sewer

EBCT 6.5-21 minutes

Backwash Water Treatment Volume Basin
To pond or sewer, decant is recycled back to raw water not to exceed 10% of plant 
flow

Post-Chlorination Chemical and Dose
Chlorine Gas, 14 lbs/day, or 1.5mg/Lmg/L during summer and 19 lbs/day, or

4.5mg/L.
DISTRIBUTION SYSTEM:

Clearwell Volume (MG) .0232 MG
Distribution System Storage Volume (MG) 1.0 MG

Disinfection Booster Stations Number At tanks as necessary
Range Cl2 Dosing (mg/L)

EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance Flood wall built around WTP site
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
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Describe the boundaries of the intake area to which 
you consider yourself most vulnerable

What specific activities, facilities, or discharges do 
you consider yourself most vulnerable

Fishing and boating, nearby beach, residential docks, and sewer system by CLOCWD
and Lake County

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other

COWCD Page 3



DRINKING WATER SOURCE ASSESSMENT

Water System

Clearwater Mutual Water Company

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1700546
Source No. 1700546001
PS Code 1700546-001



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Clearwater Mutual Water Company.  Information is provided in this section on assessment
procedures: namely, the sources of information used in completing the Survey and reasons for
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the CMWC intake.

Clearwater Mutual Water Company: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X X d

Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X e X
Mining/Sulphur Bank Mine X
Septic system areas X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Road runoff
e Park dock and boat launch, beach

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake
and at the intake, although the levels are below drinking water standards.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore septic system areas in the vicinity of the intake have the potential to
contaminate the Lake with microorganisms.   There are, however, no intake raw water
coliform data to substantiate this potential concern.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 The intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Clearwater Mutual Water Company was
completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Agricultural drainage

In addition, the source is considered most vulnerable to these activities:

Septic systems
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Clearwater Mutual Water Company       ID No.:  1700546

Name of source: Clear Lake        ID No.:  1700546001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.9801505

Longitude:  122.7370132

Physical description of location:

Konocti Bay just south of Fraser Point.  Screened inlet is located 200 feet offshore at a depth of 23 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Clearwater Mutual Water Company       ID No.:  1700546

Name of source: Clear Lake        ID No.:  1700546001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Clearwater Mutual Water Company       ID No.:  1700546

Name of source: Clear Lake        ID No.:  1700546001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000  acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.072 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Clearwater Mutual Water Company       ID No.:  1700546

Name of source: Clear Lake        ID No.:  1700546001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X

      Gas stations (VH) X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Redbud
Park

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X X

Sewer collection systems
(H, if in Zones, otherwise L)

X X

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X

Motor pools (M) X X Post offices

Parks (M) X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X

Fire stations (L) X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture



California Drinking Water Source Assessment and Protection Program

PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X

     Decommissioned –
inactive tanks (L)

X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

x

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Clearwater Mutual Water Company       ID No.:  1700546

Name of source: Clear Lake        ID No.:  1700546001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Repair shops (H) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic gas stations (VH) 7 1 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Mining Operations Historic (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Wells – Water supply (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Storm Water Detention Facilities (M) 3 1 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fire stations (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Decommissioned – inactive tanks (L) 1 1 5 7
Medical/dental offices/clinics (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Clearwater Mutual Water Company       ID No.:  1700546

Name of source: Clear Lake        ID No.:  1700546001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Clearwater Mutual Water Company
Service Area Konocti Bay Estates

Number Customers-Retail 80
PWSID No. 1700546

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description
Konocti Bay just south of Fraser Point - Screened inlet is 

located 200 feet offshore at a depth of 23 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD)

WTP:
Name

Type of Treatment Converntional Filtration with GAC Filtration
Original Design Capacity (MGD) 0.072

Current Capacity Flow Range (MGD) 0.036
Average Daily Flow (MGD) Winter (Nov-Mar) 0.028

Summer (Apr-Oct) 0.043
Hours of Operation 6 hours/day in winter and 24 hours/day in summer

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Chlorination Chemical and Dose Sodium Hypochlorite

Other Chemical Addition Chemical, Purpose & Dose Aluminum Sulfate, 
Rapid Mix Volume Basin

Type of Mixing Static In-line Mixer
Mixing Energy (G)

Upflow Clarifier No. of Basins 1
Volume Basin

Surface Load Rate
Method of Sludge Removal Manual to septic system

Filtration No. of Filters 1
Type of Filter Multi-media pressure sand filter

Media: Type, Depth, Area 2 cells - 12"support media, 16"sand, 4"anthracite, 32 sf
Filtration Rate

Backwash: Criteria,Rate
Time based:  Once per day in winter and 2-3 times per 

day in summer
Filter -to-Waste Facilities Time based:  5 minutes

GAC Filtration No. of Filters 1
Filter Volume 69 cf

EBCT 10.3 min @50 gpm

Backwash Water Treatment Volume Basin
NO RECYCLE - wastewater to solids separator septic 

system
Post-Chlorination Chemical and Dose Sodium Hypochlorite

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.033

Distribution System Storage Volume (MG) 0.08
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Adjacent to park dock and boat launch, beach for 
swimming and recreation, road drainage

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other

CMWC Page 1



DRINKING WATER SOURCE ASSESSMENT

Water System

City of Lakeport

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1790001
Source No. 1790001001

PS Code 1790001-001WWG



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
the City of Lakeport.  Information is provided in this section on assessment procedures: namely,
the sources of information used in completing the Survey and reasons for applying the Appendix
E option to several of the identified PCAs.  The Vulnerability Summary that the utility must
include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include: dry
cleaners, active and historic gas stations.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

PCA Vulnerability.  Several PCAs contribute contaminants that are measurable in Clear
Lake.  Some of these, as described below, are detectable at the City of Lakeport intake.

City of Lakeport: PCA Vulnerability

Watershed
Assessment a

Agency Survey b DWSAP Survey c

Erosion/ managed forests X X
Agriculture X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X X
Sanitary sewer overflows X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at
the intake. That is, these are (1) PCAs that had the highest numerical score and (2) PCAs that had
a numerical score over 11 and associated contaminants detected at the intake.  In addition, DHS
considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is included.  For
a more extensive list of PCAs with numerical scores over 11, see Appendix F.
d Boatmooring, apartment complex with dock, fishing, water-skiing, and boat launch

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are below the new
drinking water standard.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.



 The intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for the City of Lakeport was completed in
April 2002.  The source is considered most vulnerable to the following activities
associated with contaminants detected in the water supply:

Historic mining operations

In addition, the source is considered most vulnerable to these activities:

Managed forests
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
A copy of the complete assessment is also available for review at the City of Lakeport.
You may request to review the assessment by contacting Mark Brannigan at (707) 263-
3578.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: City of Lakeport       ID No.:  1790001

Name of source: Clear Lake        ID No.:  1790001001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  39.03479424

Longitude:  122.9059741

Physical description of location:

Offshore City of Lakeport.  Screened inlet located 2000 feet offshore.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: City of Lakeport       ID No.:  1790001

Name of source: Clear Lake        ID No.:  1790001001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Upper Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Kelsey Creek,
Cole Creek, Adobe Creek, Manning Creek, Scotts-Middle-Clover Creeks

Zone B: 2,500 foot radial area around the intake



California Drinking Water Source Assessment and Protection Program

APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: City of Lakeport       ID No.:  1790001

Name of source: Clear Lake        ID No.:  1790001001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000  acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 2.3 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: City of Lakeport       ID No.:  1790001

Name of source: Clear Lake        ID No.:  1790001001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X X

      Car washes (M) X

      Gas stations (VH) X X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Library Park

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X X

Appliance/Electronic
Repair (L)

X

Office buildings/
complexes (L)

X X X

Rental Yards (L) X X

RV/mini storage (L) X X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X

Sewer collection systems
(H, if in Zones, otherwise L)

X X X

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X

Motor pools (M) X X Post offices

Parks (M) X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X X X

Campgrounds/Recreational
areas (L)

X X

Fire stations (L) X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X

     Decommissioned –
inactive tanks (L)

X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X X Highway 20

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X



California Drinking Water Source Assessment and Protection Program

APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: City of Lakeport       ID No.:  1790001

Name of source: Clear Lake        ID No.:  1790001001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Historic gas stations
Dry cleaners

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Historic gas stations VH H
Dry cleaners VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13
Body shops (H) 5 5 5 15
Furniture repair/ manufacturing (H) 5 5 5 15
Repair shops (H) 5 5 5 15
Boat services/repair/ refinishing (H) 5 5 5 15
Photo processing/ printing (H) 5 5 5 15
Research laboratories (H) 5 5 5 15
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Gas stations (VH) 5 5 5 15
Dry cleaners (VH) 5 5 5 15
Historic gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Hardware/lumber/parts stores (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Freeways/state highways (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Hotels, Motels (L) 1 5 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Utility stations – maintenance areas (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Machine shops (H) 5 1 5 11
Office buildings/ complexes (L) 1 5 5 11
Rental Yards (L) 1 5 5 11
RV/mini storage (L) 1 5 5 11
Apartments and condominiums (L) 1 5 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Fire stations (L) 1 5 5 11
RV Parks (L) 1 5 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
NPDES/WDR permitted discharges (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Non-regulated tanks (tanks smaller than regulatory 
limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Medical/dental offices/clinics (L) 1 5 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9

Other Animal operations (H in Zones, otherwise M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

  Car washes (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Wells – Water supply (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Appliance/Electronic Repair (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Decommissioned – inactive tanks (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: City of Lakeport       ID No.:  1790001

Name of source: Clear Lake        ID No.:  1790001001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

X Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name City of Lakeport
Service Area City of Lakeport

Number Customers- Retail/Wholesale 4598
PWSID No. 1710004

SOURCE:
Name Clear Lake

Entitlement and Amount 2,000 acre-feet per year
INTAKE:

Location and Physical Description
Concrete encased riser with 14" pipe and screened up 

basket approximately 2000 feet offshore

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 1.5

WTP:
Name Lakeport Water Treatment Facility

Type of Treatment Conventional Filtration with Pre-Ozonation
Original Design Capacity (MGD) 1.5

Current Capacity Flow Range (MGD) 1.5
Average Daily Flow (MGD) Winter (Nov-Mar) 0.3

Summer (Apr-Oct) 0.5
Hours of Operation 8

Water Quality Parameters Monitored Raw Water TU, pH, & Temp
Treated Water TU, pH, Temp, & Cl2

UNIT PROCESSES:
Pre-Ozonation Chemical and Dose Ozone - on-site generation, 

pH Adjustment Chemical and Dose Muratic acid, possible Co2 feed, to reduce pH (Seasonal)
Other Chemical Addition Chemical, Purpose & Dose Polymer for Filter Aid
Other Chemical Addition Chemical, Purpose & Dose Polymer for Filter Aid

Rapid Mix Volume Basin N/A
Type of Mixing Static In-line Mixer

Mixing Energy (G)
Roberts Filter Upflow Clarifier No. of Basins 2

Volume Basin Bed Vol= 282.4 ft sq ea
Surface Load Rate 9.92 GPM/sq ft

Method of Sludge Removal Backwash
Roberts Filter Multi Media Filter No. of Filters 2

Type of Filter Roberts Trimedia
Filter Box Volume 1,209 cuft

Underdrain Type Roberts Infinity PVC
Media: Type, Depth, Area Silica, Garnet, Anthracite/ 42"/ 140 ft sq

Filtration Rate 5.0 GPM/ sq ft
Backwash: Criteria,Rate Time and Headloss / 18 GPM/ sq ft

Filter -to-Waste Facilities Time Based: 5 minutes with turbidity backstop 0.2 NTU
Post-Ozonation Chemical and Dose Ozone - on-site generation, 
GAC Filtration No. of Filters 4 Pressure Filters

Filter Volume 535 cu ft each
EBCT 13.3 min detention time

Backwash Water Treatment Volume Basin

2 Ac ft / RECYCLE From backwash ponds, not to exceed 
10% of plant flow, return to headworks prior to pre-

ozonation
Post-Chlorination Chemical and Dose Chlorine gas, 1.2 mg/l

DISTRIBUTION SYSTEM:
CT Tank and Clearwell Volume (MG) 0.15 MG

Above Ground Storage Tanks Volume (MG) 2.5 MG
Disinfection Booster Stations Number 1 for groundwater wells at tanks

Range Cl2 Dosing (mg/L) 0.7 mg/L
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance Water / Sewer Divisions
Direct Notification DHS

Other WTP's

City of Lakeport Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

City/County/ State/Federal Lake County Environmental Health / Regional WQCB
WATERSHED ASSESSMENT INFORMATION  

Describe the boundaries of the intake area to which 
you consider yourself most vulnerable North West boundary

What specific activities, facilities, or discharges do 
you consider yourself most vulnerable

Residential boats moored/launched, apartment complex 
with dock, fishing along shore, waterskiing and boat 
launch north in Lakeport

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other Utility Office

City of Lakeport Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Crescent Bay Improvement Company

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1700519
Source No. 1700519001

PS Code 1700519-001



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Crescent Bay Improvement Company.  Information is provided in this section on assessment
procedures: namely, the sources of information used in completing the Survey and reasons for
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include: gas
stations.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the CBIC intake.

Crescent Bay Improvement Company: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X X
Septic system areas X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Homeowners association pier, beach, dock, fishing, swimming, boating

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are below the new
drinking water standard.

 Near shore septic system areas in the vicinity of the intake have the potential to
contaminate the Lake with microorganisms.   There are, however, no intake raw water
coliform data to substantiate this potential concern.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 The intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Crescent Bay Improvement Company
was completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Historic mining operations

In addition, the source is considered most vulnerable to these activities:

High density septic systems
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Crescent Bay Improvement Company            ID No.:  1700519

Name of source: Clear Lake ID No.: 1700519001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude: 38.94377515

Longitude:  122.6701777

Physical description of location:

Jago Bay.  Screened inlet is located 75 feet offshore at a depth of 25 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Crescent Bay Improvement Company            ID No.:  1700519

Name of source: Clear Lake ID No.: 1700519001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Crescent Bay Improvement Company            ID No.:  1700519

Name of source: Clear Lake ID No.: 1700519001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000  acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.086 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Crescent Bay Improvement Company            ID No.:  1700519

Name of source: Clear Lake ID No.: 1700519001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X

      Gas stations (VH) X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Redbud
Park

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X X

Sewer collection systems
(H, if in Zones, otherwise L)

X X

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X

Fire stations (L) X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X

     Decommissioned –
inactive tanks (L)

X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Crescent Bay Improvement Company            ID No.:  1700519

Name of source: Clear Lake ID No.: 1700519001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13
Dredging (H in Zones, otherwise M) 5 5 5 15
Repair shops (H) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic gas stations (VH) 7 1 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Wells – Water supply (M) 3 3 5 11
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fire stations (L) 1 3 5 9
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Decommissioned – inactive tanks (L) 1 1 5 7
Medical/dental offices/clinics (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Crescent Bay Improvement Company            ID No.:  1700519

Name of source: Clear Lake ID No.: 1700519001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Cache Creek Mobile Home Estates
Service Area Cache Creek Mobile Home Estates

Number Customers- Retail 120
PWSID No. 1700581

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description
Located adjacent to Cache Creek in Clearlake - 1 - 40 

foot deep well

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 0.039

WTP:
Name

Type of Treatment Greensand filtration
Original Design Capacity (MGD) 0.039

Current Capacity Flow Range (MGD)
Average Daily Flow (MGD) Winter (Nov-Mar)

Summer (Apr-Oct)
Hours of Operation As necessary - backup with groundwater wells

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Chlorination Chemical and Dose Sodium hypochlorite

Storage Volume/Type 20,125g/tank
Storage Volume/Type 3000g/pressuretank

Pre-Filter No. of Filters 1
Filter Type Fabric filter mesh - ___ um diameter

Filtration No. of Filters 1
Type of Filter Pressure greensand filter

Media: Type, Depth, Area Greensand, 24" diameter x 36" height
Filtration Rate

Backwash: Criteria,Rate Time based: once per month
Filter -to-Waste Facilities Time based: 15 minutes

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.003

Distribution System Storage Volume (MG) 0.02
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable Fishing and swimming, limited boating
How will you make your DWSAP Survey available

to the public
Utility Office/Public Library/ 
Internet/Other

Cache Creek Page 1



DRINKING WATER SOURCE ASSESSMENT

Water System

Highlands Water Company

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710003
Source No. 1710003001

PS Code C17/003-CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Highlands Water Company.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey and reasons for applying the
Appendix E option to several of the identified PCAs.  The Vulnerability Summary that the utility
must include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include:
active and historic gas stations and repair shops.

For confirmed leaking tanks and known contaminant plumes, the state website showed
that no active underground storage tank sites affect surface water.  Furthermore, the
County Environmental Health Director stated that no contaminant plumes intercept the
lake.

For dredging, the County Clear Lake Lands Coordinator stated that dredging has
occurred in at least one location in each arm of the lake (Clearlake State Park in the
Upper Arm, Paradise Valley in the Oaks Arm, Sunrise Shores in the Lower Arm) but that
this dredging occurs at intervals separated by years.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the HWC intake.

Highlands Water Company: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X X d

Agriculture X
Hydrilla Eradication Program X
Lake recreation X X e X
Mining/Sulphur Bank Mine X X
Septic system areas X
Sanitary sewer overflows X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Rodman Slough runoff
e Boating fishing jet skiing

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are below the new
drinking water standard.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Highlands Water Company was
completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Historic mining operations

In addition, the source is considered most vulnerable to these activities:

Lake recreation
Septic system areas

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Highlands Water Company       ID No.:  1710003

Name of source: Clear Lake        ID No.:  1710003001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.94974835

Longitude:  122.645536

Physical description of location:

Beakban Island offshore City of Clearlake.  Screened inlet is located at a depth of 15 to 20 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Highlands Water Company       ID No.:  1710003

Name of source: Clear Lake        ID No.:  1710003001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Highlands Water Company       ID No.:  1710003

Name of source: Clear Lake        ID No.:  1710003001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 2.5 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Highlands Water Company       ID No.:  1710003

Name of source: Clear Lake        ID No.:  1710003001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X X

      Gas stations (VH) X X

      Repair shops (H) X X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Redbud
Park

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X

Sewer collection systems
(H, if in Zones, otherwise L)

X X X

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X

Fire stations (L) X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X

Veterinary Offices/clinics
(L)

X X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Highlands Water Company       ID No.:  1710003

Name of source: Clear Lake        ID No.:  1710003001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Dredging
Repair shops
Historic gas stations
Known contaminant plumes

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Historic gas stations VH H
Known contaminant plumes VH H
Dredging H M
Repair shops H M



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Dredging (H in Zones, otherwise M) 3 5 5 13
Repair shops (H) 3 5 5 13
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 3 5 5 13
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Machine shops (H) 5 3 5 13
Historic gas stations (VH) 5 3 5 13
Known contaminant plumes (VH) 5 3 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Wells – Agricultural/Irrigation (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Car washes (M) 3 3 5 11
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Wells – Water supply (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Medical/dental offices/clinics (L) 1 3 5 9
Veterinary Offices/clinics (L) 1 3 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fire stations (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Highlands Water Company       ID No.:  1710003

Name of source: Clear Lake        ID No.:  1710003001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Highlands Water Company
Service Area City of Clearlake
Number Customers- Retail/Wholesale 2363 Retail
PWSID No. 1710003
SOURCE: Surface Water
Name Clear Lake
Entitlement and Amount
INTAKE:

Location and Physical Description

Beakban Island in Clearlake - Two 300 foot long 14-inch 
diameter intake pipes at a depth of 15-20 feet with a 
screened basket on each end

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 
Longitude

Capacity (MGD) 2.5
WTP:
Name Hillcrest Water Treatment Plant

Type of Treatment
Conventional Filtration with Pre-Ozonation and GAC 
Filtration

Original Design Capacity (MGD) 0.5
Current Capacity Flow Range (MGD) 2.5
Average Daily Flow (MGD) Winter (Nov-Mar) .6 to .7

Summer (Apr-Oct) 1.1 to 1.2
Hours of Operation
Water Quality Parameters Monitored Raw Water Temp, pH, NTU

Treated Water pH, NTU, Cl2 Total and Free
UNIT PROCESSES:
Pre-Oxidation Chemical and Dose KMn4 for taste and odor, 
Pre-Chlorination Chemical and Dose Chlorine Liquid
Pre-Ozonation Chemical and Dose Ozone - on-site generation,
pH Adjustment Chemical and Dose None
Other Chemical Addition Chemical, Purpose & Dose Aluminum chlorohydroxide (ACH), Summertime PAC
Rapid Mix Volume Basin

Type of Mixing Static In-line Mixer
Upflow Clarifier No. of Basins 2

Volume Basin Zone #1 140,000 gal, Zone #2 255,000 gal
Surface Load Rate Zone #1 .06 gpm/ft2 , Zone #2 .05 gpm/ft2

Method of Sludge Removal Blowdown, Mechanical Rake to sludge ponds
Filtration No. of Filters 2 Filter Banks of 4 Filters Each (8 Total Filters)

Type of Filter Dual Media 4 Cell Pressure Filters
Filter Box Volume Zone #1 1205 ft3, Zone# 2 1808 ft3

Underdrain Type PVC
Media: Type, Depth, Area Sand and Anthracite
Filtration Rate Zone #1 3,71 gpm/ft2, Zone #2 3.74 gpm/ft2

Backwash: Criteria,Rate Time based: 24 hours, with turbidity backup of 0.1 NTU
Filter -to-Waste Facilities Time based: 10 to 15 minutes

GAC Filtration No. of Filters 2 Filter Banks of 2  Pressure Filters (4 Filters Total)
Filter Volume 1055 ft3 Each
EBCT 15 min @ 1000gpm

Backwash Water Treatment Volume Basin
NO RECYCLE - DISCHARGE BACK TO BEAKBAN 
ISLAND

Post-Chlorination Chemical and Dose Chlorine gas, 1.2 - 1.4 mg/L
pH Adjustment Chemical and Dose Zinc orthophosphate, 4-6.6 mg/L
DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.4 MG
Distribution System Storage Volume (MG) 4.4 MG
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS
Inspection/Surveillance
Direct Notification DHS

Other WTP's

Highlands Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

City/County/ State/Federal Lake County Sanitation District
WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 
you consider yourself most vulnerable
What specific activities, facilities, or discharges do 
you consider yourself most vulnerable

Boating, Fishing, Jet Skiing, Rodman Slough runoff, 
Sewer System overflows

How will you make your DWSAP Survey available 
to the public

Utility Office/Public Library/ 
Internet/Other CCR

Highlands Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Konocti County Water District

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710006
Source No. 1710006001

PS Code C17/006-CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Konocti County Water District.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey and reasons for applying the
Appendix E option to several of the identified PCAs.  The Vulnerability Summary that the utility
must include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include:
active and historic gas stations and repair shops.

For confirmed leaking tanks and known contaminant plumes, the state website showed
that no active underground storage tank sites affect surface water.  Furthermore, the
County Environmental Health Director stated that no contaminant plumes intercept the
lake.

For dredging, the County Clear Lake Lands Coordinator stated that dredging has
occurred in at least one location in each arm of the lake (Clearlake State Park in the
Upper Arm, Paradise Valley in the Oaks Arm, Sunrise Shores in the Lower Arm) but that
this dredging occurs at intervals separated by years.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the KCWD intake.

Konocti County Water District: PCA Vulnerability

Watershed
Assessment a

Agency Survey b DWSAP Survey c

Erosion X X d

Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X e X
Mining/Sulphur Bank Mine X X
Septic system areas X
Sanitary sewer overflows X
Eastlake Landfill X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at
the intake. That is, these are (1) PCAs that had the highest numerical score and (2) PCAs that had
a numerical score over 11 and associated contaminants detected at the intake.  In addition, DHS
considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is included.  For
a more extensive list of PCAs with numerical scores over 11, see Appendix F.
d Urban/residential/parking lot runoff
e Bass fishing tournaments, boat launch

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake and at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are generally below
the new drinking water standard.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 Septic system areas received a high numeric score under the DWSAP survey.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to  the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

 The Lake County Eastlake Landfill is a Class III landfill located east of Clearlake.
There is some recent low level VOC contamination of underlying groundwater.  This
groundwater contaminant plume has not intercepted the Lake.  Leachate and surface
runoff from areas in contact with waste are piped to a lined impoundment for
evaporation.  When the impoundment capacity is exceeded, the leachate/runoff water
is sent to he Southeast Regional Wastewater Treatment Plant.  Only surface runoff
from areas that have no contact with the waste enters Molesworth Creek (a tributary
of Clear Lake).  It is currently unlikely that the Landfill affects Lake water quality.

 There is a large urban runoff ditch that runs alongside Ballpark Drive and discharges
to the Lake adjacent to the KCWD intake.  Because of its size and proximity, runoff
from this ditch exacerbates storm-related turbidity problems for the KCWD.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Konocti County Water District was
completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Lake recreation
Historic mining operations

In addition, the source is considered most vulnerable to these activities:

Septic system areas

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Konocti County Water District       ID No.:  1710006

Name of source: Clear Lake        ID No.:  1710006001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.94831509

Longitude:  122.6381979

Physical description of location:

Offshore Redbud Park in City of Clearlake.  Screened inlet is located 250 feet offshore at a depth of 15
feet.



California Drinking Water Source Assessment and Protection Program

APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Konocti County Water District       ID No.:  1710006

Name of source: Clear Lake        ID No.:  1710006001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Konocti County Water District       ID No.:  1710006

Name of source: Clear Lake        ID No.:  1710006001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 1 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Konocti County Water District       ID No.:  1710006

Name of source: Clear Lake        ID No.:  1710006001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X X

      Gas stations (VH) X X X

      Repair shops (H) X X X

Boat services/repair/
refinishing (H)

X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X X Redbud
Park

Cement/concrete plants
(M)

X

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X

Sewer collection systems
(H, if in Zones, otherwise L)

X X X

Utility stations –
maintenance areas (H)

X X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X X X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X X

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X X

Fire stations (L) X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X Hydrilla
Eradication
program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X

Veterinary Offices/clinics
(L)

X X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Konocti County Water District       ID No.:  1710006

Name of source: Clear Lake        ID No.:  1710006001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Historic gas stations
Dredging
Repair shops
Known contaminant plumes

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Historic gas stations VH H
Known contaminant plumes VH H
Dredging H M
Repair shops H M



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dredging (H in Zones, otherwise M) 3 5 5 13
Repair shops (H) 3 5 5 13
Sewer collection systems (H, if in Zones, 
otherwise L) 3 5 5 13
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic gas stations (VH) 5 3 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Utility stations – maintenance areas (H) 5 3 5 13
Furniture repair/ manufacturing (H) 5 3 5 13
Machine shops (H) 5 3 5 13
Known contaminant plumes (VH) 5 3 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Car washes (M) 3 3 5 11
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Wells – Water supply (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fire stations (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Medical/dental offices/clinics (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Konocti County Water District       ID No.:  1710006

Name of source: Clear Lake        ID No.:  1710006001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

X Other (describe): Direct mail

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Konocti County Water District
Service Area Clear lake

Number Customers- Retail/Wholesale 1550 active retail
PWSID No. 1710006

SOURCE:
Name Clear Lake

Entitlement and Amount Purchase agreement with Yolo Co. 2500 AF/yr
INTAKE:

Location and Physical Description

Adjacent to Boat Launch in Clearlake - One 250 foot 
long 14-inch diameter intake pipes at a depth of 2 feet, 

with screened basket at end

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 1.2

WTP:
Name Konocti County Water District Water Treatment Plant

Type of Treatment
Conventional Filtration with Pre-Ozonation and GAC 

Filtration
Original Design Capacity (MGD) 1

Current Capacity Flow Range (MGD) 0.5-0.7
Average Daily Flow (MGD) Winter (Nov-Mar) 0.4

Summer (Apr-Oct) 0.7
Hours of Operation 24-Dec

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Ozonation Chemical and Dose Ozone on site generator 12 ppd 

Coagulant Chemical and Dose Aluminum Chlorohyroxide (ACH), 20 ug/L
Pre-Chlorination Chemical and Dose Chlorine Gas

Rapid Mix Volume Basin
Type of Mixing Size 2 Insta Mix

Mixing Energy (HP) 0.75
Upflow Clarifier No. of Basins 2

Volume Basin 125,000 gal each
Surface Load Rate 0.75 gpm/sq ft

Method of Sludge Removal
Blowdown/Mechanical Rakes to Backwash Tank and 

then to Filter Plate Press and Landfill
Filtration No. of Filters 3

Type of Filter Multi-media pressure filters
Filter Box Volume 715 cu ft each

Underdrain Type perforated pvc pipe
Media: Type, Depth, Area Sand and Anthracite

Filtration Rate 1.3 gpm/sq ft
Backwash: Criteria,Rate Time based: 24 hours

Filter -to-Waste Facilities
Time based: 4 minutes per cell and 4 minutes per filter at 

end of backwash cycle then to backwash ponds
GAC Filtration No. of Filters 2 pressure filters

Filter Volume 715 cu ft each
EBCT 11 min @ 500 gpm each

Backwash Water Treatment Volume Basin
Settle in backwash ponds then recycled to headworks 
(upstream of ozone) not to exceed 10% of plant flow

Post-Chlorination Chemical and Dose Chlorine Gas, 
Corrosion Control Chemical and Dose Blended Ortho (orthophosphate and polymer blend)

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.1 MG

Distribution System Storage Volume (MG) 1.3 MG
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS yes

Other WTP's yes

City/County/ State/Federal
Lake County Sanitation District, County Environmental 

Health

KCWD Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
watershed of unnamed seasonal creek that discharges by 
intake

What specific activities, facilities, or discharges do 
you consider yourself most vulnerable

Storm drain from parking lot, county landfill, bass fishing 
tournaments, boat launch, new vineyard developments, 
seasonal creek (winter storms)

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other direct mail

KCWD Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Konocti Harbor Resort & Spa

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710016
Source No. 1710016001

PS Code C17/016-CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Konocti Harbor Resort & Spa.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey and reasons for applying the
Appendix E option to several of the identified PCAs.  The Vulnerability Summary that the utility
must include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include: gas
stations

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the KHRS intake.

Konocti Harbor Resort & Spa: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X
Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X
Sanitary sewer overflows X
Septic system areas X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d boating, fishing ,beach, and fuel docks

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake
and at the intake, although the levels are below drinking water standards.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake and at the intake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.

 Near shore septic system areas in the vicinity of the intake have the potential to
contaminate the Lake with microorganisms.   There are, however, no intake raw water
coliform data to substantiate this potential concern.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Konocti Harbor Resort & Spa was
completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Agricultural drainage

In addition, the source is considered most vulnerable to these activities:

High density septic systems
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
A copy of the assessment is also posted at the Konocti Harbor Resort & Spa.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Konocti Harbor Resort & Spa       ID No.:  1710016

Name of source: Clear Lake        ID No.:  1710016001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.98768386

Longitude:  122.7403623

Physical description of location:

Konocti Bay north of Fraser Point.  Screened inlet is located 25 feet offshore at a depth of 4 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Konocti Harbor Resort & Spa       ID No.:  1710016

Name of source: Clear Lake        ID No.:  1710016001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Konocti Harbor Resort & Spa       ID No.:  1710016

Name of source: Clear Lake        ID No.:  1710016001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.25 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Konocti Harbor Resort & Spa       ID No.:  1710016

Name of source: Clear Lake        ID No.:  1710016001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg 

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES  
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X

      Car washes (M) X

      Gas stations (VH) X X X

      Repair shops (H) X X X

Boat services/repair/
refinishing (H)

X X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X X Redbud
Park

Cement/concrete plants
(M)

X 

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X X

Rental Yards (L) X

RV/mini storage (L) X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X 

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X X 

Sewer collection systems
(H, if in Zones, otherwise L)

X X X 

Utility stations –
maintenance areas (H)

X X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X X 

Drinking water treatment
plants (M)

X X X 

Golf courses (M) X 

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X 

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X X

Campgrounds/Recreational
areas (L)

X X X 

Fire stations (L) X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X X Riviera West

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X X

Wells – Water supply (M) X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Konocti Harbor Resort & Spa       ID No.:  1710016

Name of source: Clear Lake        ID No.:  1710016001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Repair shops (H) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Wastewater treatment plants (VH in Zones, 
otherwise H) 7 3 5 15
Historic gas stations (VH) 7 3 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 3 5 15
Mining Operations Historic (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Boat services/repair/ refinishing (H) 5 3 5 13
Utility stations – maintenance areas (H) 5 3 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Wells – Agricultural/Irrigation (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Above ground storage tanks (M) 3 3 5 11
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Wells – Water supply (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Office buildings/ complexes (L) 1 3 5 9
Apartments and condominiums (L) 1 3 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fire stations (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Medical/dental offices/clinics (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Konocti Harbor Resort & Spa       ID No.:  1710016

Name of source: Clear Lake        ID No.:  1710016001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

X Other (describe): Post at resort

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Konocti Harbor Resort and Spa
Service Area Konocti Harbor Resort and Spa

Number Customers- Permanent/Daily 14/350
PWSID No. 1710016

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description

Konocti Bay on the north side of Fraser Point - 6-inch 
pipe to Screened inlet is located 25 feet offshore at a 

depth of 4 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD)

WTP:
Name

Type of Treatment Conventional Filtration with GAC Filtration
Original Design Capacity (MGD) 0.25

Current Capacity Flow Range (MGD) 125 gpm
Average Daily Flow (MGD) Winter (Nov-Mar) 0.085

Summer (Apr-Oct) 0.012
Hours of Operation 12-17 hr/d summer, 8-10 hr/d winter

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Other Chemical Addition Chemical, Purpose & Dose Aluminum sulfate for coagulation, 

Pre-Chlorination Chemical and Dose Sodium hypochlorite, 1-2.5 mg/l
Rapid Mix Volume Basin

Type of Mixing Static In-line Mixer
Upflow Clarifier No. of Basins 1

Volume Basin 400000g
Surface Load Rate 0.35 gpm/sf

Method of Sludge Removal Mechanical Rake to Waste tank
Other Chemical Addition Chemical, Purpose & Dose ProPAC 9890

Filtration No. of Filters 3
Type of Filter Multi media pressure filter

Media: Type, Depth, Area 13" gravel, 12" sand, 12" anthracite, 80.7 square feet
Filtration Rate

Backwash: Criteria,Rate
As Needed based on time (8 mins) and turbidity 

(<0.5NTU)
Filter -to-Waste Facilities Time Based: 5 minutes, also track turbidity

GAC Filtration No. of Filters 2 Pressure Filters
Filter Volume 96 cf

EBCT 5.7 min @125 gpm or 9.6 min @75 gpm
Backwash Water Treatment Volume Basin NOT RECYCLED IN WTP, used for irrigation

Post-Chlorination Chemical and Dose Sodium hypochlorite, 0.5-2 mg/L
DISTRIBUTION SYSTEM:

Clearwell Volume (MG) 0.027
Distribution System Storage Volume (MG) 0.075

EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance Daily
Direct Notification DHS DHS

Other WTP's
City/County/ State/Federal Lake County

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Recreational activities associated with resort (boating, 
fishing, beach), fuel docks

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other Posted at Resort

KHRS Page 1



DRINKING WATER SOURCE ASSESSMENT

Water System

Lake County – North Lakeport

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710021
Source No. 1710021001

PS Code C17/021-CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Lake County – North Lakeport.  Information is provided in this section on assessment
procedures: namely, the sources of information used in completing the Survey and reasons for
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include:
active and historic gas stations and dry cleaners

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the North Lakeport intake.

Lake County – North Lakeport: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion/ managed forests X X d X
Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X e X
Mining/Sulphur Bank Mine X
Sanitary sewer overflows X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Residential/storage yard/parking lot runoff
e Boating, fishing

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake
and at the intake, although the levels are below drinking water standards.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake and at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the commonly used herbicides diquat
dibromide, endothall, or 2,4-D.



 The intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Lake County – North Lakeport was
completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Lake recreation
Agricultural drainage

In addition, the source is considered most vulnerable to these activities:

Managed forests

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Lake County – North Lakeport       ID No.:  1710021

Name of source: Clear Lake        ID No.:  1710021001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  39.09131379

Longitude:  122.8981907

Physical description of location:

North of Rocky Point.  Screened inlet is located 1200 feet offshore at a depth of 16 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Lake County – North Lakeport       ID No.:  1710021

Name of source: Clear Lake        ID No.:  1710021001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Upper Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Kelsey Creek,
Cole Creek, Adobe Creek, Manning Creek, Scotts-Middle-Clover Creeks

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Lake County – North Lakeport       ID No.:  1710021

Name of source: Clear Lake        ID No.:  1710021001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000  acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 1.5 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Lake County – North Lakeport       ID No.:  1710021

Name of source: Clear Lake        ID No.:  1710021001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg 

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES  



California Drinking Water Source Assessment and Protection Program

PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X X

      Car washes (M) X

      Gas stations (VH) X X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Library Park

Cement/concrete plants
(M)

X 

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X X

Appliance/Electronic
Repair (L)

X

Office buildings/
complexes (L)

X X

Rental Yards (L) X X

RV/mini storage (L) X X X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X 

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X 

Sewer collection systems
(H, if in Zones, otherwise L)

X X X 

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X 

Drinking water treatment
plants (M)

X X X 

Golf courses (M) X 

Housing – high density
(>1 house/0.5 acres) (M)

X X X

Motor pools (M) X X Post offices

Parks (M) X X 

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X X

Campgrounds/Recreational
areas (L)

X X 

Fire stations (L) X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X X Highway 20

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Lake County – North Lakeport       ID No.:  1710021

Name of source: Clear Lake        ID No.:  1710021001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Historic gas stations
Dry cleaners

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Historic gas stations VH H
Dry cleaners VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 7 5 5 17

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Recreational area – surface water source (H) 5 5 5 15
Body shops (H) 5 5 5 15
Furniture repair/ manufacturing (H) 5 5 5 15
Repair shops (H) 5 5 5 15
Boat services/repair/ refinishing (H) 5 5 5 15
Photo processing/ printing (H) 5 5 5 15
Research laboratories (H) 5 5 5 15
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
Known contaminant plumes (VH) 7 3 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Gas stations (VH) 5 5 5 15
Dry cleaners (VH) 5 5 5 15
Historic gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Hardware/lumber/parts stores (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Mining Operations Historic (VH) 7 1 5 13
Freeways/state highways (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11
Electrical/electronic manufacturing (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fleet/truck/bus terminals (H) 5 1 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Office buildings/ complexes (L) 1 5 5 11
Rental Yards (L) 1 5 5 11
RV/mini storage (L) 1 5 5 11
Apartments and condominiums (L) 1 5 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Fire stations (L) 1 5 5 11
RV Parks (L) 1 5 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
NPDES/WDR permitted discharges (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Non-regulated tanks (tanks smaller than regulatory 
limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Medical/dental offices/clinics (L) 1 5 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Wells – Water supply (M) 3 3 5 11
Contractor or government agency equipment 
storage yards (M) 3 3 5 11
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9

Other Animal operations (H in Zones, otherwise M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Car washes (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Appliance/Electronic Repair (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Lake County – North Lakeport       ID No.:  1710021

Name of source: Clear Lake        ID No.:  1710021001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Lake County Special Districts - North Lakeport
Service Area North Lakeport

Number Customers- Retail/Wholesale 948
PWSID No. 1710021

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description

Northwest end of the Upper Arm just north of Rocky 
Point - Concrete encased riser with 14" pipe and screened 

up basket approximately located 1200 feet offshore at a 
depth of 16 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD)

WTP:
Name North Lakeport Water Treatment Plant

Type of Treatment
Conventional Filtration with Pre-Ozonation and GAC 

Filtration
Original Design Capacity (MGD) 1.5 MGD (gross)

Current Capacity Flow Range (MGD) 1.2 MGD (net)
Average Daily Flow (MGD) Winter (Nov-Mar) 0.3 MGD

Summer (Apr-Oct) 0.75MGD
Hours of Operation Automatic; processor controlled

Water Quality Parameters Monitored Raw Water
Temp, pH. Turbidity daily. All annual DHS required 

analyses.
Treated Water Cl res, temp, turbidity, pH, coliform

UNIT PROCESSES:
Pre-Ozonation Chemical and Dose Ozone - on-site generation, 

Other Chemical Addition Chemical, Purpose & Dose
Aluminum Sulfate for coagulant, 

Cationic Polymer for coagulation,
Rapid Mix Volume Basin n/a

Type of Mixing In-line Static Mixer
Mixing Energy (G)

Microfloc Unit Upflow Clarifier No. of Basins 3
Volume Basin 280 cu. ft.

Surface Load Rate 7.5 gpm/sq. ft.

Method of Sludge Removal
Clarifier unit flush and air scour; discharge to backwash 

lagoon. 
Other Chemical Addition Chemical, Purpose & Dose Nonionic Polymer for filter aid  in winter (>60 NTU)

Microflow Unit Gravity Filter No. of Filters 3
Type of Filter Multi media gravity

Filter Box Volume 560 cu. ft.
Underdrain Type Perforated PVC pipe

Media: Type, Depth, Area gravel, garnet, sand, and anthracite
Filtration Rate 5 gpm/sq. ft.

Backwash: Criteria,Rate

Time, differential pressure or turbidity based; processor 
controlled. Backwash rate 15 gpm/sq.ft Discharge to 

backwash lagoon; settling, then supernatant overflow to 
local drainage.

Filter -to-Waste Facilities Processor controlled; duration programmed by operator. 
GAC Filtration No. of Filters 3 Pressure Filters

Filter Volume 1570 cu. ft. each
EBCT

Backwash Water Treatment Volume Basin Approx. 5 ac./ft. capacity; no recycle.
Post-Chlorination Chemical and Dose Chlorine gas

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.225 MG

Distribution System Storage Volume (MG)
1.03 MG ( 2 tanks @ 0.5 MG each; 2 tanks @ 0.015 MG 

each )
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

LCSD-North Lakeport Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal Lake County Sanitation District

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable

What specific activities, facilities, or discharges do 
you consider yourself most vulnerable

Storage yard/parking lot adjacent to shore, residential 
community, storage facility, undeveloped open lot, 
fishing, boating, Middle Creek and Rodman Slough

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other

LCSD-North Lakeport Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Lake County – Soda Bay

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710022
Source No. 1710022001

PS Code C17/022-CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Lake County – Soda Bay.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey and reasons for applying the
Appendix E option to several of the identified PCAs.  The Vulnerability Summary that the utility
must include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include:
active and historic gas stations and dry cleaners.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the Soda Bay intake.

Lake County – Soda Bay: PCA Vulnerability

Watershed
Assessment a

Agency Survey b DWSAP Survey
c

Erosion/ managed forests X X
Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X X
Septic system areas X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c Based on DWSAP Guidance PCA risk ranking and/or measurable water quality impact at
the intake. That is, these are (1) PCAs that had the highest numerical score and (2) PCAs that had
a numerical score over 11 and associated contaminants detected at the intake.  In addition, DHS
considers all Clear Lake intakes to be vulnerable to lake recreation, so that PCA is included.  For
a more extensive list of PCAs with numerical scores over 11, see Appendix F.
d Docks, swimming, fishing, boating

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake
and at the intake, although the levels are below drinking water standards.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are below the new
drinking water standard.

 Near shore septic system areas in the vicinity of the intake have the potential to
contaminate the Lake with microorganisms.   There are, however, no intake raw water
coliform data to substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.



 The intake is not considered vulnerable to sanitary sewer overflows.

 There are 18 active underground storage tank sites within the Upper Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Lake County – Soda Bay was completed in April
2002.  The source is considered most vulnerable to the following activities associated
with contaminants detected in the water supply:

Agricultural drainage
Historic mining operations

In addition, the source is considered most vulnerable to these activities:

Managed forests
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Lake County – Soda Bay       ID No.:  1710022

Name of source: Clear Lake        ID No.:  1710022001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  39.00900551

Longitude:  122.7867996

Physical description of location:

East end of Soda Bay.  Screened inlet is located 125 feet offshore at a depth of 23 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Lake County – Soda Bay       ID No.:  1710022

Name of source: Clear Lake        ID No.:  1710022001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Upper Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Kelsey Creek,
Cole Creek, Adobe Creek, Manning Creek, Scotts-Middle-Clover Creeks

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Lake County – Soda Bay       ID No.:  1710022

Name of source: Clear Lake        ID No.:  1710022001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000  acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.65 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Lake County – Soda Bay       ID No.:  1710022

Name of source: Clear Lake        ID No.:  1710022001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg 

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES  
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X X

      Car washes (M) X

      Gas stations (VH) X X

      Repair shops (H) X X

Boat services/repair/
refinishing (H)

X X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Library Park

Cement/concrete plants
(M)

X 

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X X

Appliance/Electronic
Repair (L)

X

Office buildings/
complexes (L)

X X

Rental Yards (L) X X

RV/mini storage (L) X X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X 

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X X 

Sewer collection systems
(H, if in Zones, otherwise L)

X X 

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X 

Drinking water treatment
plants (M)

X X X 

Golf courses (M) X 

Housing – high density
(>1 house/0.5 acres) (M)

X X

Motor pools (M) X X Post offices

Parks (M) X X 

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X X

Campgrounds/Recreational
areas (L)

X X X 

Fire stations (L) X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X

Schools (L) X

Hotels, Motels (L) X X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X X X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X

     Decommissioned –
inactive tanks (L)

X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X X Highway 20

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Lake County – Soda Bay       ID No.:  1710022

Name of source: Clear Lake        ID No.:  1710022001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Historic gas stations
Dry cleaners

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Historic gas stations VH H
Dry cleaners VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 7 5 5 17

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13
Body shops (H) 5 5 5 15
Furniture repair/ manufacturing (H) 5 5 5 15
Repair shops (H) 5 5 5 15
Boat services/repair/ refinishing (H) 5 5 5 15
Photo processing/ printing (H) 5 5 5 15
Research laboratories (H) 5 5 5 15
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Gas stations (VH) 5 5 5 15
Dry cleaners (VH) 5 5 5 15
Historic gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Hardware/lumber/parts stores (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Freeways/state highways (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11
Electrical/electronic manufacturing (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fleet/truck/bus terminals (H) 5 1 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Office buildings/ complexes (L) 1 5 5 11
Rental Yards (L) 1 5 5 11
RV/mini storage (L) 1 5 5 11
Apartments and condominiums (L) 1 5 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Fire stations (L) 1 5 5 11
RV Parks (L) 1 5 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
NPDES/WDR permitted discharges (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Non-regulated tanks (tanks smaller than regulatory 
limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Medical/dental offices/clinics (L) 1 5 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Wells – Water supply (M) 3 3 5 11
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9

Other Animal operations (H in Zones, otherwise M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9

California Drinking Water Source Assessment and Protection Program



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Sewage sludge/biosolids application (M) 3 1 5 9
  Car washes (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9

Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Appliance/Electronic Repair (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Decommissioned – inactive tanks (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7

California Drinking Water Source Assessment and Protection Program
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Lake County – Soda Bay       ID No.:  1710022

Name of source: Clear Lake        ID No.:  1710022001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name County Service Area No. 20 - Soda Bay

Service Area
Riviera Heights Subdivision west to Clear Lake State 

Park
Number Customers- Retail/Wholesale 529

PWSID No. 1710022
SOURCE:

Name Clear Lake
Entitlement and Amount

INTAKE:

Location and Physical Description
East end of Soda Bay near Big Soda Spring - 125 foot 
long inlet pipe to a screened riser at a depth of 23 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD)

WTP:
Name Soda Bay Water Treatment Plant

Type of Treatment
Conventional Filtration with Pre-Ozonation and GAC 

Filtration
Original Design Capacity (MGD) 0.65

Current Capacity Flow Range (MGD) 0.65 MGD
Average Daily Flow (MGD) Winter (Nov-Mar) 0.150 MGD

Summer (Apr-Oct) 0.350 MGD
Hours of Operation Automatic; processor controlled

Water Quality Parameters Monitored Raw Water
Temp, pH. Turbidity daily. All annual DHS required 

analyses.
Treated Water Cl res, temp, turbidity, pH, coliform

UNIT PROCESSES:
Pre-Ozonation Chemical and Dose Ozone - on-site generation, 

Other Chemical Addition Chemical, Purpose & Dose Propac 9890 for coagulant, 
Rapid Mix Volume Basin n/a

Type of Mixing In-line Static Mixer
Mixing Energy (G)

Microfloc Unit Upflow Clarifier No. of Basins 2
Volume Basin 280 cu. ft.

Surface Load Rate 7.5 gpm/sq. ft.

Method of Sludge Removal
Clarifier unit flush and air scour; discharge to backwash 

lagoon. 
Microflow Unit Gravity Filter No. of Filters 2

Type of Filter Multi media gravity
Filter Box Volume 560 cu. ft.

Underdrain Type Perforated PVC pipe
Media: Type, Depth, Area gravel, garnet, sand, and anthracite

Filtration Rate

Backwash: Criteria,Rate

Time, differential pressure or turbidity based; processor 
controlled. Backwash rate 15gpm/sq.ft. Discharge to 

backwash lagoon; settling, then recycle.

Filter -to-Waste Facilities Processor controlled; duration programmed by operator. 
GAC Filtration No. of Filters 2 Pressure Filters

Filter Volume 1570 cu. ft. each
EBCT

Backwash Water Treatment Volume Basin 2 @ 0.08 MG each
Post-Chlorination Chemical and Dose Chlorine gas, 

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.135

Distribution System Storage Volume (MG)
0.575 MG (6 tanks; .335MG, .100MG, .060MG, 

2 @ .030MG, 1 @ .02MG)
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal Lake County Sanitation District

LCSD-Soda Bay Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Residential area with docks, swimming, fishing and 
boating

LCSD-Soda Bay Page 2



 2001 Update to the Clear Lake Watershed Sanitary Survey
How will you make your DWSAP Survey available

to the public
Utility Office/Public Library/ 
Internet/Other

LCSD-Soda Bay Page 3



DRINKING WATER SOURCE ASSESSMENT

Water System

Nice Mutual Water Company

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710008
Source No. 1710008001

PS Code C17/008-CLEARLI



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Nice Mutual Water Company.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey and reasons for applying the
Appendix E option to several of the identified PCAs.  The Vulnerability Summary that the utility
must include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include:
active and historic gas stations and dry cleaners.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.

Nice Mutual Water Company: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion/ managed forests X X d X
Agriculture X X
Hydrilla Eradication Program X
Lake recreation X X e X
Mining/Sulphur Bank Mine X
Sanitary sewer overflows X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Rodman Slough runoff, urban/residential runoff
e Fishing, boating

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore wastewater collection system areas have the potential to spill raw sewage
into the Lake, especially during floods.

 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the commonly used herbicides diquat
dibromide, endothall, or 2,4-D.



 The intake is not considered vulnerable to septic systems.

 There are 18 active underground storage tank sites within the Upper Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Nice Mutual Water Company was
completed in April 2002.  The source is considered most vulnerable to these activities:

Managed forests
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Nice Mutual Water Company          ID No.:  1710008

Name of source: Clear Lake        ID No.:  1710008001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  39.10237792

Longitude:  122.8515191

Physical description of location:

Northeast shore of Upper Arm.  Screened inlet is located 600 feet offshore at a depth of 12 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Nice Mutual Water Company          ID No.:  1710008

Name of source: Clear Lake        ID No.:  1710008001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Upper Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Kelsey Creek,
Cole Creek, Adobe Creek, Manning Creek, Scotts-Middle-Clover Creeks

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Nice Mutual Water Company          ID No.:  1710008

Name of source: Clear Lake        ID No.:  1710008001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 1.584 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Nice Mutual Water Company          ID No.:  1710008

Name of source: Clear Lake        ID No.:  1710008001

Inventory date:  2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg 

Name of Surface Water Body: Clear Lake

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1) X

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES  
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PCA Checklist
Table D-1, page 1 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Automobile-related activities

      Body shops (H) X X

      Car washes (M) X X

      Gas stations (VH) X X X

      Repair shops (H) X X X

Boat services/repair/
refinishing (H)

X X

Chemical/petroleum
processing/storage (VH)

X

Chemical/petroleum
pipelines (H)

X

Dry cleaners (VH) X X

Electrical/electronic
manufacturing (H)

X

Fleet/truck/bus terminals
(H)

X School
buses

Furniture repair/
manufacturing (H)

X X

Home manufacturing (H) X

Junk/scrap/salvage yards
(H)

X

Machine shops (H) X

Metal plating/finishing/
fabricating (VH)

X

Photo processing/ printing
(H)

X X

Plastics/synthetics
producers (VH)

X

Research laboratories (H) X X UCDavis
CLERC
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PCA Checklist
Table D-1, page 2 of 2

COMMERCIAL/INDUSTRIAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Wood preserving/ treating
(H)

X

Wood/pulp/paper
processing and mills (H)

X

Lumber processing and
manufacturing (H)

X

Sewer collection systems
(H if in zones, otherwise L)

X Only
municipal
collection
systems

Parking lots/malls (>50
spaces) (M)

X X Library Park

Cement/concrete plants
(M)

X 

Food processing (M) X wineries

Funeral services/
graveyards (M)

X

Hardware/lumber/parts
stores (M)

X X X

Appliance/Electronic
Repair (L)

X X

Office buildings/
complexes (L)

X X X

Rental Yards (L) X X

RV/mini storage (L) X X X
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X 

Landfills/dumps (VH) X Eastlake
Sanitary
Landfill

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X 

Sewer collection systems
(H, if in Zones, otherwise L)

X X 

Utility stations –
maintenance areas (H)

X CalTrans

Wastewater treatment
plants (VH in Zones,
otherwise H)

X 

Drinking water treatment
plants (M)

X X X 

Golf courses (M) X 

Housing – high density
(>1 house/0.5 acres) (M)

X X

Motor pools (M) X X Post offices

Parks (M) X X X 

Waste transfer/recycling
stations (M)

X Lakeport

Apartments and
condominiums (L)

X X X

Campgrounds/Recreational
areas (L)

X X X 

Fire stations (L) X X X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X X X

Schools (L) X

Hotels, Motels (L) X X



California Drinking Water Source Assessment and Protection Program

PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X X Mendocino
National
Forest,
Cow
Mountain
Recreation
Area

Farm chemical
distributor/application
service (H)

X X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X X

Lagoons/liquid wastes (H) X wineries

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X X

Agricultural Drainage (H in
zones, otherwise M)

X X X Tributaries

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X X Orchards,
vineyards

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X X X Hydrilla
Eradication
Program

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X Pasture
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PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X X X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X X Borax Lake

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X X

Military installations (VH) X

Mining operations Historic
(VH)

X Sulphur
Bank Mine

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X Geothermal

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X X X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X X Forks Fire

Dredging (H in Zones,
otherwise M)

X X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X X X

     Decommissioned –
inactive tanks (L)

X X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X X X

     Above ground storage
tanks (M)

X X

Wells – Water supply (M) X X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X X

Transportation Corridors

     Freeways/state
highways (M)

X X X Highway 20

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

X X

     Roads/Streets (L) X X X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X X X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X X X
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APPENDIX E

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE

(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a
type of PCA is desired.)

Public water system: Nice Mutual Water Company          ID No.:  1710008

Name of source: Clear Lake        ID No.:  1710008001

Assessment Date: 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

PCA/Potential Contaminant Information

1. Type of Activity (from contaminant inventory checklist):  
Confirmed leaking tanks
Gas stations
Historic gas stations
Dry cleaners

2. Type of potential contaminant associated with this activity (refer to Table 7-2):
a. Microbiological
b. Chemical
c. Both or Other

3. Potential Risk (from PCA contaminant inventory checklist):
a. Low
b. Medium
c. High
d. Very High

4. Location:
a. Within a zone (if defined or within DHS minimum setback distances.
b. On the watershed outside of zones (if defined) or outside DHS minimum setback

distances.
c. On the watershed (if no zones defined).

5. Spatial Area occupied by activity as percentage of watershed area:
a. Small (<1% of area)
b. Moderate (1% to 10% of area)
c. High (>10% of area)
d. Unknown

6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the
maximum quantity of potential contaminant stored at the facility were discharged into the quantity
of water produced by the drinking water supply in a day would the concentration be:
a. Small (less than one part per billion)
b. Moderate (between one part per thousand and one part per billion)
c. High (more than one part per thousand)
d. Unknown
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7. Magnitude of potential acute or chronic health effects associated with the contaminant:
a. Low
b. High
c. Unknown

8. Likelihood of potential contaminant to migrate to drinking water supply:
a. Low
b. High
c. Unknown

9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring
wells?
a. Yes
b. No
c. Unknown

10. Compliance of facility (demonstrated performance to keep potential contaminant from being
discharged).
a. Good
b. Poor
c. Unknown

Determination of Revised Risk Ranking for PCAs

Chemical Contamination

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is
MODERATE.

Chemical Contamination
PCA Risk Ranking

Parameter Low High
3 a c or d
4 b a or c
5 a c or d
6 a c or d
7 a b or c
8 a b or c
9 b a or c
10 a b or c

Original Risk Ranking Revised Risk Ranking
Confirmed leaking tanks VH H
Gas stations VH H
Historic gas stations VH H
Dry cleaners VH H



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Body shops (H) 5 5 5 15
Furniture repair/ manufacturing (H) 5 5 5 15
Repair shops (H) 5 5 5 15
Boat services/repair/ refinishing (H) 5 5 5 15
Photo processing/ printing (H) 5 5 5 15
Research laboratories (H) 5 5 5 15
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Known contaminant plumes (VH) 7 3 5 15
Gas stations (VH) 5 5 5 15
Dry cleaners (VH) 5 5 5 15
Historic gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Hardware/lumber/parts stores (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Mining Operations Historic (VH) 7 1 5 13
Freeways/state highways (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Storm Drain Discharge Points (M) 3 5 5 13

Farm chemical distributor/application service (H) 5 3 5 13
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 3 5 13
Illegal activities/unauthorized dumping (H) 5 3 5 13

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

California Drinking Water Source Assessment and Protection Program



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Office buildings/ complexes (L) 1 5 5 11
Rental Yards (L) 1 5 5 11
RV/mini storage (L) 1 5 5 11
Apartments and condominiums (L) 1 5 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Fire stations (L) 1 5 5 11
RV Parks (L) 1 5 5 11
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 3 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Car washes (M) 3 3 5 11
NPDES/WDR permitted discharges (H) 5 1 5 11
Wells – Water supply (M) 3 3 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Non-regulated tanks (tanks smaller than regulatory 
limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Medical/dental offices/clinics (L) 1 5 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 3 5 11
Contractor or government agency equipment 
storage yards (M) 3 3 5 11
Above ground storage tanks (M) 3 3 5 11

Other Animal operations (H in Zones, otherwise M) 3 1 5 9
Golf courses (M) 3 1 5 9
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Waste transfer/recycling stations (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Construction/demolition staging areas (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Appliance/Electronic Repair (L) 1 3 5 9
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Nice Mutual Water Company          ID No.:  1710008

Name of source: Clear Lake        ID No.:  1710008001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Nice Mutual Water Company
Service Area

Number Customers- Retail/Wholesale 2,500
PWSID No.

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description
Off shore at WTP - One 8-inch screened inlet pipes 

located 600 feet offshore at a depth of 12 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD)

WTP:
Name

Type of Treatment
Original Design Capacity (MGD) 0.78

Current Capacity Flow Range (MGD)
Average Daily Flow (MGD) Winter (Nov-Mar)

Summer (Apr-Oct)
Hours of Operation 24 hours per day

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Chlorination Chemical and Dose

Other Chemical Addition Chemical, Purpose & Dose Aluminum Sulfate for coagulation, 6.0-24.0 mg/L
Other Chemical Addition Chemical, Purpose & Dose Lime 2.0mg/L-6.0 mg/L
Other Chemical Addition Chemical, Purpose & Dose Polymer for coagulation, 

Rapid Mix Volume Basin
Type of Mixing Static In-line Mixer

Mixing Energy (G)
Upflow Clarifier No. of Basins 2

Volume Basin
Surface Load Rate

Method of Sludge Removal Manual with pumps to storage tank
Filtration No. of Filters 2

Type of Filter Multi media pressure filters
Media: Type, Depth, Area 18" sand, 18" anthracite

Filtration Rate 2.9 gpm/sq. ft. 
Backwash: Criteria,Rate Time based:  48 hours then to sludge tank

Filter -to-Waste Facilities Time based: 5 minutes
Dechlorination Chemical and Dose Sulfur Dioxide, 
GAC Filtration No. of Filters 2 Pressure filters

Filter Volume 1571cub. ft. each
EBCT

Backwash Water Treatment Volume Basin
RECYCLE decant from sludge tank to wet well, not to 

exceed 10 % of plant flow
Chemical and Dose Polymer for settling

Post-Chlorination Chemical and Dose Chlorine gas, 
Corrosion Control Chemical and Dose Zinc orthophosphate, 

DISTRIBUTION SYSTEM:
Clearwell Volume (MG)

Distribution System Storage Volume (MG)
Disinfection Booster Stations Number As needed at tanks

Range Cl2 Dosing (mg/L) 0.5 - 0.7 mg/L
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  

NMWC Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

Describe the boundaries of the intake area to which 
you consider yourself most vulnerable

What specific activities, facilities, or discharges do 
you consider yourself most vulnerable

Middle Creek and Rodman Slough, Sewer lift stations 
along shore, limited boating and fishing, residential area

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other

NMWC Page 2
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 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Mount Konocti Mutual Water Company
Service Area Clear Lake Riviera subdivision

Population served- Retail/Wholesale 2550
PWSID No. 1700014

SOURCE:
Name Clear Lake

Entitlement and Amount Yolo Co.Flood Control & Irrigation Dist.
INTAKE:

Location and Physical Description

Southeast corner of Konocti Bay on the west side of 
Wheeler Point - 60 foot long 24-inch diameter buried 

inlet pipe daylights at lake bottom, approximately 15 feet 
deep

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude 38  57.703N, 122  43.046W.
Capacity (MGD) 1.3

WTP:
Name

Type of Treatment Conventional Filtration
Original Design Capacity (MGD) 1.3

Current Capacity Flow Range (MGD) 1.1
Average Daily Flow (MGD) Winter (Nov-Mar) 0.25

Summer (Apr-Oct) 0.45
Hours of Operation Average 9-16 hours per day

Water Quality Parameters Monitored Raw Water turbidity, temprature, PH, alkalinity.
Treated Water turbidity, chlorine residual, temprature and pH

UNIT PROCESSES:
Pre-Chlorination Chemical and Dose Chlorine gas, 0.97-2.16 mg/L

Other Chemical Addition Chemical, Purpose & Dose Aluminum Sulfate for coagulation, 20-65 mg/L
Rapid Mix Volume Basin incorperated wihtin upflow clarifiers.

Type of Mixing Mechanical mixer
Mixing Energy (G)

Upflow Clarifier No. of Basins 2
Volume Basin 18' diameter, 12' tall and 30' diamter, 16' tall

Surface Load Rate (max) 0.95 gpm/sqft,  6.25 gpm/Lft
Method of Sludge Removal Mechanical Rake to settling ponds

Filtration No. of Filters 2
Type of Filter Dual media pressure filters

Media: Type, Depth, Area

Filter 1, anthracite 20", sand 10", gravel 22", area 176 sq. 
ft.  Filter 2, anthracite 18", sand 12", gravel 16", area 192 

sq. ft.

Filtration Rate
1.2-3.5 gpm/sqft  Filter 1, 250-620 gpm, Filter 2, 250-

670 gpm
Backwash: Criteria,Rate Turbidity Pressure and Time Based, 15 gpm/sqft

Filter -to-Waste Facilities Time based: 15 minutes at end of filter wash
GAC Filtration No. of Filters 4

Filter Volume 2 Filters 345 cub. ft. each, 2 Filters 173 cub. ft. each
EBCT

Backwash Water Treatment Volume Basin Settling ponds then used for irrigation on golf course
Post-Chlorination Chemical and Dose Chlorine gas, 1.5-3.84 mg/L

pH Adjustment Chemical and Dose Caustic - Sodium hydroxide, 17.1-37.3 mg/L
DISTRIBUTION SYSTEM:

Clearwell Volume (MG) 0.3
Distribution System Storage Volume (MG) 1.075

EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance All sites are fenced and secure with daily site visit
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable

MKMWC (corrected) Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey

What specific activities, facilities, or discharges do 
you consider yourself most vulnerable Limited amount of fishing and boating -very protected

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other utility office

MKMWC (corrected) Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Richmond Park Resort

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1700603
Source No. 1700603001
PS Code 1700603-001



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Richmond Park Resort.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey and reasons for applying the
Appendix E option to several of the identified PCAs.  The Vulnerability Summary that the utility
must include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include: gas
stations.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.

Richmond Park Resort: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake recreation X X X
Mining/Sulphur Bank Mine X
Septic system areas X X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Restaurant, bar, marina, docks, fueling

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been tested
at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore septic system areas in the vicinity of the intake have the potential to
contaminate the Lake with microorganisms.   There are, however, no intake raw water
coliform data to substantiate this potential concern.

 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.



 The intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Richmond Park Resort was completed in
April 2002.  The source is considered most vulnerable to these activities:

High density septic systems
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Richmond Park Resort       ID No.:  1700603

Name of source: Clear Lake        ID No.:  1700603001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.96383127

Longitude:  122.7325931

Physical description of location:

Mid-Konocti Bay.  Screened inlet is located 140 feet offshore at a depth of 30 feet.



California Drinking Water Source Assessment and Protection Program

APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Richmond Park Resort       ID No.:  1700603

Name of source: Clear Lake        ID No.:  1700603001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Richmond Park Resort       ID No.:  1700603

Name of source: Clear Lake        ID No.:  1700603001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.022 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D 
 

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM 
SURFACE WATER SOURCE 

 
 
 
Public water system: Richmond Park Resort       ID No.:  1700603 
 
Name of source: Clear Lake        ID No.:  1700603001 
 
Inventory date:  2001   Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg  
 
Name of Surface Water Body: Clear Lake 
 
Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if 
established), from the following tables, as applicable: 
 

 Commercial/Industrial (Table D-1) X 

 Residential/Municipal (Table D-2) X 

 Agricultural/Rural (Table D-3) X 

 Other (required for all) (Table D-4) X 

 
Are zones established?  YES   
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PCA Checklist 

Table D-1, page 1 of 2 
COMMERCIAL/INDUSTRIAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Automobile-related activities 

      Body shops (H)    X   

      Car washes (M)    X   

      Gas stations (VH)  X X X   

      Repair shops (H)  X  X   

Boat services/repair/ 
refinishing (H) 

   X   

Chemical/petroleum 
processing/storage (VH) 

X      

Chemical/petroleum 
pipelines (H) 

X      

Dry cleaners (VH)    X   

Electrical/electronic 
manufacturing (H) 

   X   

Fleet/truck/bus terminals 
(H) 

   X  School 
buses 

Furniture repair/ 
manufacturing (H) 

   X   

Home manufacturing (H) X      

Junk/scrap/salvage yards 
(H) 

X      

Machine shops (H)    X   

Metal plating/finishing/ 
fabricating (VH) 

X      

Photo processing/ printing 
(H) 

   X   

Plastics/synthetics 
producers (VH) 

X      

Research laboratories (H)    X  UCDavis 
CLERC 
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PCA Checklist 

Table D-1, page 2 of 2 
COMMERCIAL/INDUSTRIAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Wood preserving/ treating 
(H) 

X      

Wood/pulp/paper 
processing and mills (H) 

X      

Lumber processing and 
manufacturing (H) 

X      

Sewer collection systems 
(H if in zones, otherwise L) 

X     Only 
municipal 
collection 
systems 

Parking lots/malls (>50 
spaces) (M) 

 X X X  Redbud 
Park 

Cement/concrete plants 
(M) 

   X    

Food processing (M)    X  wineries 

Funeral services/ 
graveyards (M) 

   X   

Hardware/lumber/parts 
stores (M) 

   X   

Appliance/Electronic 
Repair (L) 

 X  X   

Office buildings/ 
complexes (L) 

   X   

Rental Yards (L)    X   

RV/mini storage (L)    X   
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PCA Checklist 

Table D-2, page 1 of 2 
RESIDENTIAL/MUNICIPAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Airports – Maintenance/ 
fueling areas (VH) 

   X    

Landfills/dumps (VH)    X   Eastlake 
Sanitary 
Landfill 

Railroad yards/ 
maintenance/fueling areas 
(H) 

X      

Septic systems – high 
density (>1/acre) (VH if in 
Zones, otherwise M) 

 X X X    

Sewer collection systems 
(H, if in Zones, otherwise L) 

 X  X    

Utility stations – 
maintenance areas (H) 

   X  CalTrans 

Wastewater treatment 
plants (VH in Zones, 
otherwise H) 

   X    

Drinking water treatment 
plants (M) 

 X X X    

Golf courses (M)   X X    

Housing – high density 
(>1 house/0.5 acres) (M) 

 X  X   

Motor pools (M)  X  X  Post offices 

Parks (M)  X  X    

Waste transfer/recycling 
stations (M) 

   X   Lakeport 

Apartments and 
condominiums (L) 

  X X   

Campgrounds/Recreational 
areas (L) 

 X X X    

Fire stations (L)   X X   
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PCA Checklist 

Table D-2, page 2 of 2 
RESIDENTIAL/MUNICIPAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

RV Parks (L)  X X X   

Schools (L)    X   

Hotels, Motels (L)  X X X   
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PCA Checklist 

Table D-3, page 1 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Grazing (>5 large animals 
or equivalent per acre) (H 
in Zones, otherwise M) 

   X   

Concentrated Animal 
Feeding Operations 
(CAFOs) as defined in 
federal regulation1 (VH in 
Zones, otherwise H) 

X      

Animal Feeding 
Operations as defined in 
federal regulation2 (VH in 
Zones, otherwise H) 

   X   

Other Animal operations 
(H in Zones, otherwise M) 

   X   

Concentrated Aquatic 
Animal Production 
Facilities, as defined in 
federal regulation (VH in 
Zones, otherwise H) 

X      

Other Aquatic Animal 
production operations (H 
in Zones, otherwise M) 

X      

Managed Forests (VH in 
Zones, otherwise H) 
(unless additional detail 
provided*) 

   X  Mendocino 
National 
Forest, 
Cow 
Mountain 
Recreation 
Area 

Farm chemical 
distributor/application 
service (H) 

   X   

Farm machinery repair (H)    X   
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PCA Checklist 

Table D-3, page 2 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Septic systems – Low 
density (<1/acre) (H in 
Zones, otherwise L) 

 X X X   

Lagoons/liquid wastes (H)    X  wineries 

Machine shops (H)    X   

Pesticide/fertilizer/petroleu
m storage & transfer areas 
(H) 

   X   

Agricultural Drainage (H in 
zones, otherwise M) 

 X  X  Tributaries 

Wells – 
Agricultural/Irrigation (H) 

  X X   

Crops, irrigated (berries, 
hops, mint, orchards, sod, 
greenhouses, vineyards, 
nurseries, vegetable ) (M) 

   X  Orchards, 
vineyards 

Sewage sludge/biosolids 
application (M) 

   X   

Fertilizer, 
Pesticide/Herbicide 
Application (M) 

   X  Hydrilla 
Eradication 
Program 

Crops, nonirrigated (e.g., 
Christmas trees, grains, 
grass seeds, hay, pasture 
(L) (includes drip-irrigated 
crops) 

   X  Pasture 
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PCA Checklist 

Table D-3, page 3 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

*Additional Detail for Managed Forests 

The following categories can be used in lieu of the default risk ranking for Managed Forests: 

* Managed Forests – 
 Broadcast fertilized 
 areas (M in Zones, 
 otherwise L) 

   X   

* Managed Forests – 
 Clear-cut harvested <30 
 years (VH in Zones, 
 otherwise H) 

   X   

* Managed Forests – 
 Partial harvested <10 
 years (H in Zones, 
 otherwise M) 

   X   

* Managed Forests – 
 Road density >2 mi/sq. 
 mi) (H in Zones, 
 otherwise M) 

   X   

 
 
1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with 

greater than: 
 
If pollutants discharged (directly or indirectly) 
to navigable waters 

 
If pollutants not discharged 

300 slaughter or feeder cattle 1,000 slaughter or feeder cattle 
200 mature dairy cows 700 mature dairy cows 
750 swine 2,500 swine 
150 horses 500 horses 
3,000 sheep or lambs 10,000 sheep or lambs 
16,500 turkeys 55,000 turkeys 
9,000 laying hens or broilers (liquid manure 
system) 

30,000 laying hens or broilers (liquid manure 
system) 

1,500 ducks 5,000 ducks 
300 animal units 1,000 animal units 
 
2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be 

stabled or confined and fed or maintained for total of 45 days or more in any 12 month period. 
 



California Drinking Water Source Assessment and Protection Program 

 
PCA Checklist 

Table D-4, page 1 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

NPDES/WDR permitted 
discharges (H) 

 X  X  Riviera West 

Underground Injection of 
Commercial/Industrial 
Discharges (VH) 

X      

Historic gas stations (VH)   X X   

Historic waste 
dumps/landfills (VH) 

   X   

Illegal 
activities/unauthorized 
dumping (H) 

   X  Borax Lake 

Injection wells/dry 
wells/sumps (VH) 

   X   

Known contaminant 
plumes (VH) 

   X   

Military installations (VH) X      

Mining operations Historic 
(VH) 

   X  Sulphur 
Bank Mine 

Mining operations Active 
(VH) 

X      

Mining – Sand/Gravel (H)    X   

Wells – Oil, Gas, 
Geothermal (H) 

   X  Geothermal 

Salt Water Intrusion (H) X      

Recreational area – 
surface water source (H) 

 X X X   

Snow Ski Areas (H in 
Zones, otherwise M) 

X      

Recent (<10 years) Burn 
Areas (H in Zones, 
otherwise M) 

  X X  Forks Fire 

Dredging (H in Zones, 
otherwise M) 

 X  X   
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PCA Checklist 

Table D-4, page 2 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Underground Storage Tanks 

     Confirmed leaking 
tanks (VH) 

 X     

     Decommissioned – 
inactive tanks (L) 

  X X   

     Non-regulated tanks 
(tanks smaller than 
regulatory limit) (H) 

   X   

     Not yet upgraded or 
registered tanks (H) 

   X   

     Upgraded and/or 
registered – active tanks 
(L) 

 X  X   

     Above ground storage 
tanks (M) 

   X   

Wells – Water supply (M)   X X   

Construction/demolition 
staging areas (M) 

   X   

Contractor or government 
agency equipment storage 
yards (M) 

   X   

Transportation Corridors 

     Freeways/state 
highways (M) 

   X   

     Railroads (M) X      

     Historic railroad right-
of-ways (M) 

X      

     Road Right-of-Ways 
(herbicide use areas) (M) 

   X   

     Roads/Streets (L)  X X X   
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PCA Checklist 

Table D-4, page 3 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Hospitals (M)    X   

Storm Drain Discharge 
Points (M) 

 X X X   

Storm Water Detention 
Facilities (M) 

X      

Artificial Recharge Projects 

     Injection wells (potable 
water) (L) 

X      

     Injection wells (non-
potable water) (M) 

X      

     Spreading Basins 
(potable water) (L) 

X      

     Spreading Basins (non-
potable water) (M) 

X      

Medical/dental 
offices/clinics (L) 

   X   

Veterinary Offices/clinics 
(L) 

   X   

Surface water – 
streams/lakes/rivers (L) 

 X X X   
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APPENDIX E 
 

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE 
 
(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a 
type of PCA is desired.) 
 
 
Public water system: Richmond Park Resort       ID No.:  1700603 
 
Name of source: Clear Lake        ID No.:  1700603001 
 
Assessment Date: 2001  Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg 
 
 
PCA/Potential Contaminant Information 
 
1. Type of Activity (from contaminant inventory checklist):   
 Confirmed leaking tanks 
 Gas stations 
 
2. Type of potential contaminant associated with this activity (refer to Table 7-2): 
 a. Microbiological 
 b. Chemical 
 c. Both or Other 
 
3. Potential Risk (from PCA contaminant inventory checklist): 
 a. Low 
 b. Medium 
 c. High 
 d. Very High 
 
4. Location: 
 a. Within a zone (if defined or within DHS minimum setback distances. 

b. On the watershed outside of zones (if defined) or outside DHS minimum setback 
distances. 

 c. On the watershed (if no zones defined). 
 
5. Spatial Area occupied by activity as percentage of watershed area: 
 a. Small (<1% of area) 
 b. Moderate (1% to 10% of area) 
 c. High (>10% of area) 
 d. Unknown 
 
6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the 

maximum quantity of potential contaminant stored at the facility were discharged into the quantity 
of water produced by the drinking water supply in a day would the concentration be: 

 a. Small (less than one part per billion) 
 b. Moderate (between one part per thousand and one part per billion) 
 c. High (more than one part per thousand) 
 d. Unknown 
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7. Magnitude of potential acute or chronic health effects associated with the contaminant: 
 a. Low 
 b. High 
 c . Unknown 
 
8. Likelihood of potential contaminant to migrate to drinking water supply: 
 a. Low 
 b. High 
 c. Unknown 
 
9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring 

wells? 
 a. Yes 
 b. No 
 c. Unknown 
 
10.  Compliance of facility (demonstrated performance to keep potential contaminant from being 

discharged). 
 a. Good 
 b. Poor 
 c . Unknown 
 
 
Determination of Revised Risk Ranking for PCAs 
 

Chemical Contamination 
 

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets 
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the 
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is 
MODERATE. 
 
 

Chemical Contamination 
PCA Risk Ranking 

Parameter Low High 
3 a c or d 
4 b a or c 
5 a c or d 
6 a c or d 
7 a b or c 
8 a b or c 
9 b a or c 
10 a b or c 

 
 
    Original Risk Ranking Revised Risk Ranking 
Confirmed leaking tanks  VH   H 
Gas stations   VH   H 
 
 



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Repair shops (H) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15

Historic gas stations (VH) 7 3 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Mining Operations Historic (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Wells – Agricultural/Irrigation (H) 5 3 5 13
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 3 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Golf courses (M) 3 3 5 11
Wells – Water supply (M) 3 3 5 11
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Apartments and condominiums (L) 1 3 5 9
Fire stations (L) 1 3 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Medical/dental offices/clinics (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Richmond Park Resort       ID No.:  1700603

Name of source: Clear Lake        ID No.:  1700603001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

X Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Richmond Park Resort
Service Area

Number Customers- Retail/Wholesale
PWSID No. 1700603

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description
Middle part of Konocti Bay - 1.5-inch screened inlet pipe 

located 140 feet offshore at a depth of 30 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD)

WTP:
Name

Type of Treatment
Original Design Capacity (MGD) 0.022

Current Capacity Flow Range (MGD)
Average Daily Flow (MGD) Winter (Nov-Mar)

Summer (Apr-Oct)
Hours of Operation 24 hours per day

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Chlorination Chemical and Dose Sodium hypochlorite, 2mg/L

Other Chemical Addition Chemical, Purpose & Dose Aluminum Sulfate for coagulation, 30 mg/L
Sedimentation No. of Basins

Volume Basin
Surface Load Rate

Method of Sludge Removal Manual, drain to septic system
Filtration No. of Filters 1

Type of Filter Dual media pressure filter
Filter Box Volume

Underdrain Type
Media: Type, Depth, Area Sand and Anthracite

Filtration Rate
Backwash: Criteria,Rate Effluent turbidity and headloss

Filter -to-Waste Facilities
GAC Filtration No. of Filters 1

Filter Volume
EBCT

Backwash Water Treatment Volume Basin NO RECYCLE - to septic system
Post-Chlorination Chemical and Dose Sodium hypochlorite, 

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.0055

EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Restaurant/bar, marina/docks, gasoline for boats/cars, 
fishing, septic systems

How will you make your DWSAP Survey available
to the public

Utility Office/Public Library/ 
Internet/Other

Richmond Page 1



DRINKING WATER SOURCE ASSESSMENT

Water System

Riviera West Mutual Water Company

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1700568
Source No. 1700568001
PS Code 1700568-001



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Riviera West Mutual Water Company.  Information is provided in this section on assessment
procedures: namely, the sources of information used in completing the Survey and reasons for
applying the Appendix E option to several of the identified PCAs.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.

15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.

Riviera West Mutual Water Company: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X
Septic system areas X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Residential docks, homeowners association boat launch and beach, Konocti Harbor
Resort & Spa activities

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been
detected at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been detected at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury and arsenic levels are non-detectable at the intake.

 Near shore septic system areas in the vicinity of the intake have the potential to
contaminate the Lake with microorganisms.   There are, however, no intake raw water
coliform data to substantiate this potential concern.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 The intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Riviera West Mutual Water Company
was completed in April 2002.  The source is considered most vulnerable to the following
activities:

Septic systems
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Riviera West Mutual Water Company       ID No.:  1700568

Name of source: Clear Lake        ID No.:  1700568001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.99275453

Longitude:  122.742725

Physical description of location:

North of Fraser Point.  Screened inlet is located offshore at a depth of 10 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Riviera West Mutual Water Company       ID No.:  1700568

Name of source: Clear Lake        ID No.:  1700568001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Riviera West Mutual Water Company       ID No.:  1700568

Name of source: Clear Lake        ID No.:  1700568001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.22 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D 
 

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM 
SURFACE WATER SOURCE 

 
 
 
Public water system: Riviera West Mutual Water Company       ID No.:  1700568 
 
Name of source: Clear Lake        ID No.:  1700568001 
 
Inventory date:  2001   Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg  
 
Name of Surface Water Body: Clear Lake 
 
Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if 
established), from the following tables, as applicable: 
 

 Commercial/Industrial (Table D-1) X 

 Residential/Municipal (Table D-2) X 

 Agricultural/Rural (Table D-3) X 

 Other (required for all) (Table D-4) X 

 
Are zones established?  YES   
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PCA Checklist 

Table D-1, page 1 of 2 
COMMERCIAL/INDUSTRIAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Automobile-related activities 

      Body shops (H)    X   

      Car washes (M)    X   

      Gas stations (VH)  X X X   

      Repair shops (H)  X  X   

Boat services/repair/ 
refinishing (H) 

   X   

Chemical/petroleum 
processing/storage (VH) 

X      

Chemical/petroleum 
pipelines (H) 

X      

Dry cleaners (VH)    X   

Electrical/electronic 
manufacturing (H) 

   X   

Fleet/truck/bus terminals 
(H) 

   X  School 
buses 

Furniture repair/ 
manufacturing (H) 

   X   

Home manufacturing (H) X      

Junk/scrap/salvage yards 
(H) 

X      

Machine shops (H)    X   

Metal plating/finishing/ 
fabricating (VH) 

X      

Photo processing/ printing 
(H) 

   X   

Plastics/synthetics 
producers (VH) 

X      

Research laboratories (H)    X  UCDavis 
CLERC 
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PCA Checklist 

Table D-1, page 2 of 2 
COMMERCIAL/INDUSTRIAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Wood preserving/ treating 
(H) 

X      

Wood/pulp/paper 
processing and mills (H) 

X      

Lumber processing and 
manufacturing (H) 

X      

Sewer collection systems 
(H if in zones, otherwise L) 

X     Only 
municipal 
collection 
systems 

Parking lots/malls (>50 
spaces) (M) 

 X X X  Redbud 
Park 

Cement/concrete plants 
(M) 

   X    

Food processing (M)    X  wineries 

Funeral services/ 
graveyards (M) 

   X   

Hardware/lumber/parts 
stores (M) 

   X   

Appliance/Electronic 
Repair (L) 

 X  X   

Office buildings/ 
complexes (L) 

   X   

Rental Yards (L)    X   

RV/mini storage (L)    X   
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PCA Checklist 

Table D-2, page 1 of 2 
RESIDENTIAL/MUNICIPAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Airports – Maintenance/ 
fueling areas (VH) 

   X    

Landfills/dumps (VH)    X   Eastlake 
Sanitary 
Landfill 

Railroad yards/ 
maintenance/fueling areas 
(H) 

X      

Septic systems – high 
density (>1/acre) (VH if in 
Zones, otherwise M) 

 X  X    

Sewer collection systems 
(H, if in Zones, otherwise L) 

 X X X    

Utility stations – 
maintenance areas (H) 

   X  CalTrans 

Wastewater treatment 
plants (VH in Zones, 
otherwise H) 

  X X    

Drinking water treatment 
plants (M) 

 X X X    

Golf courses (M)    X    

Housing – high density 
(>1 house/0.5 acres) (M) 

 X  X   

Motor pools (M)  X  X  Post offices 

Parks (M)  X  X    

Waste transfer/recycling 
stations (M) 

   X   Lakeport 

Apartments and 
condominiums (L) 

   X   

Campgrounds/Recreational 
areas (L) 

 X  X    

Fire stations (L)    X   
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PCA Checklist 

Table D-2, page 2 of 2 
RESIDENTIAL/MUNICIPAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

RV Parks (L)  X  X   

Schools (L)    X   

Hotels, Motels (L)  X X X   
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PCA Checklist 

Table D-3, page 1 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Grazing (>5 large animals 
or equivalent per acre) (H 
in Zones, otherwise M) 

   X   

Concentrated Animal 
Feeding Operations 
(CAFOs) as defined in 
federal regulation1 (VH in 
Zones, otherwise H) 

X      

Animal Feeding 
Operations as defined in 
federal regulation2 (VH in 
Zones, otherwise H) 

   X   

Other Animal operations 
(H in Zones, otherwise M) 

   X   

Concentrated Aquatic 
Animal Production 
Facilities, as defined in 
federal regulation (VH in 
Zones, otherwise H) 

X      

Other Aquatic Animal 
production operations (H 
in Zones, otherwise M) 

X      

Managed Forests (VH in 
Zones, otherwise H) 
(unless additional detail 
provided*) 

   X  Mendocino 
National 
Forest, 
Cow 
Mountain 
Recreation 
Area 

Farm chemical 
distributor/application 
service (H) 

   X   

Farm machinery repair (H)    X   
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PCA Checklist 

Table D-3, page 2 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Septic systems – Low 
density (<1/acre) (H in 
Zones, otherwise L) 

 X X X   

Lagoons/liquid wastes (H)   X X  wineries 

Machine shops (H)    X   

Pesticide/fertilizer/petroleu
m storage & transfer areas 
(H) 

   X   

Agricultural Drainage (H in 
zones, otherwise M) 

 X  X  Tributaries 

Wells – 
Agricultural/Irrigation (H) 

   X   

Crops, irrigated (berries, 
hops, mint, orchards, sod, 
greenhouses, vineyards, 
nurseries, vegetable ) (M) 

   X  Orchards, 
vineyards 

Sewage sludge/biosolids 
application (M) 

   X   

Fertilizer, 
Pesticide/Herbicide 
Application (M) 

   X  Hydrilla 
Eradication 
Program 

Crops, nonirrigated (e.g., 
Christmas trees, grains, 
grass seeds, hay, pasture 
(L) (includes drip-irrigated 
crops) 

   X  Pasture 
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PCA Checklist 

Table D-3, page 3 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

*Additional Detail for Managed Forests 

The following categories can be used in lieu of the default risk ranking for Managed Forests: 

* Managed Forests – 
 Broadcast fertilized 
 areas (M in Zones, 
 otherwise L) 

   X   

* Managed Forests – 
 Clear-cut harvested <30 
 years (VH in Zones, 
 otherwise H) 

   X   

* Managed Forests – 
 Partial harvested <10 
 years (H in Zones, 
 otherwise M) 

   X   

* Managed Forests – 
 Road density >2 mi/sq. 
 mi) (H in Zones, 
 otherwise M) 

   X   

 
 
1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with 

greater than: 
 
If pollutants discharged (directly or indirectly) 
to navigable waters 

 
If pollutants not discharged 

300 slaughter or feeder cattle 1,000 slaughter or feeder cattle 
200 mature dairy cows 700 mature dairy cows 
750 swine 2,500 swine 
150 horses 500 horses 
3,000 sheep or lambs 10,000 sheep or lambs 
16,500 turkeys 55,000 turkeys 
9,000 laying hens or broilers (liquid manure 
system) 

30,000 laying hens or broilers (liquid manure 
system) 

1,500 ducks 5,000 ducks 
300 animal units 1,000 animal units 
 
2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be 

stabled or confined and fed or maintained for total of 45 days or more in any 12 month period. 
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PCA Checklist 

Table D-4, page 1 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

NPDES/WDR permitted 
discharges (H) 

 X  X  Riviera West 

Underground Injection of 
Commercial/Industrial 
Discharges (VH) 

X      

Historic gas stations (VH)   X X   

Historic waste 
dumps/landfills (VH) 

   X   

Illegal 
activities/unauthorized 
dumping (H) 

   X  Borax Lake 

Injection wells/dry 
wells/sumps (VH) 

   X   

Known contaminant 
plumes (VH) 

  X X   

Military installations (VH) X      

Mining operations Historic 
(VH) 

   X  Sulphur 
Bank Mine 

Mining operations Active 
(VH) 

X      

Mining – Sand/Gravel (H)    X   

Wells – Oil, Gas, 
Geothermal (H) 

   X  Geothermal 

Salt Water Intrusion (H) X      

Recreational area – 
surface water source (H) 

 X  X   

Snow Ski Areas (H in 
Zones, otherwise M) 

X      

Recent (<10 years) Burn 
Areas (H in Zones, 
otherwise M) 

   X  Forks Fire 

Dredging (H in Zones, 
otherwise M) 

 X  X   
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PCA Checklist 

Table D-4, page 2 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Underground Storage Tanks 

     Confirmed leaking 
tanks (VH) 

 X X    

     Decommissioned – 
inactive tanks (L) 

  X X   

     Non-regulated tanks 
(tanks smaller than 
regulatory limit) (H) 

   X   

     Not yet upgraded or 
registered tanks (H) 

   X   

     Upgraded and/or 
registered – active tanks 
(L) 

 X  X   

     Above ground storage 
tanks (M) 

  X X   

Wells – Water supply (M)   X X   

Construction/demolition 
staging areas (M) 

   X   

Contractor or government 
agency equipment storage 
yards (M) 

   X   

Transportation Corridors 

     Freeways/state 
highways (M) 

   X   

     Railroads (M) X      

     Historic railroad right-
of-ways (M) 

X      

     Road Right-of-Ways 
(herbicide use areas) (M) 

 X  X   

     Roads/Streets (L)  X X X   
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PCA Checklist 

Table D-4, page 3 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Hospitals (M)    X   

Storm Drain Discharge 
Points (M) 

 X X X   

Storm Water Detention 
Facilities (M) 

X      

Artificial Recharge Projects 

     Injection wells (potable 
water) (L) 

X      

     Injection wells (non-
potable water) (M) 

X      

     Spreading Basins 
(potable water) (L) 

X      

     Spreading Basins (non-
potable water) (M) 

X      

Medical/dental 
offices/clinics (L) 

   X   

Veterinary Offices/clinics 
(L) 

   X   

Surface water – 
streams/lakes/rivers (L) 

 X X X   
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APPENDIX E 
 

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE 
 
(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a 
type of PCA is desired.) 
 
 
Public water system: Riviera West Mutual Water Company       ID No.:  1700568 
 
Name of source: Clear Lake        ID No.:  1700568001 
 
Assessment Date: 2001  Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg 
 
 
PCA/Potential Contaminant Information 
 
1. Type of Activity (from contaminant inventory checklist):   
 Confirmed leaking tanks 
 Gas stations 
 
2. Type of potential contaminant associated with this activity (refer to Table 7-2): 
 a. Microbiological 
 b. Chemical 
 c. Both or Other 
 
3. Potential Risk (from PCA contaminant inventory checklist): 
 a. Low 
 b. Medium 
 c. High 
 d. Very High 
 
4. Location: 
 a. Within a zone (if defined or within DHS minimum setback distances. 

b. On the watershed outside of zones (if defined) or outside DHS minimum setback 
distances. 

 c. On the watershed (if no zones defined). 
 
5. Spatial Area occupied by activity as percentage of watershed area: 
 a. Small (<1% of area) 
 b. Moderate (1% to 10% of area) 
 c. High (>10% of area) 
 d. Unknown 
 
6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the 

maximum quantity of potential contaminant stored at the facility were discharged into the quantity 
of water produced by the drinking water supply in a day would the concentration be: 

 a. Small (less than one part per billion) 
 b. Moderate (between one part per thousand and one part per billion) 
 c. High (more than one part per thousand) 
 d. Unknown 
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7. Magnitude of potential acute or chronic health effects associated with the contaminant: 
 a. Low 
 b. High 
 c . Unknown 
 
8. Likelihood of potential contaminant to migrate to drinking water supply: 
 a. Low 
 b. High 
 c. Unknown 
 
9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring 

wells? 
 a. Yes 
 b. No 
 c. Unknown 
 
10.  Compliance of facility (demonstrated performance to keep potential contaminant from being 

discharged). 
 a. Good 
 b. Poor 
 c . Unknown 
 
 
Determination of Revised Risk Ranking for PCAs 
 

Chemical Contamination 
 

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets 
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the 
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is 
MODERATE. 
 
 

Chemical Contamination 
PCA Risk Ranking 

Parameter Low High 
3 a c or d 
4 b a or c 
5 a c or d 
6 a c or d 
7 a b or c 
8 a b or c 
9 b a or c 
10 a b or c 

 
 
    Original Risk Ranking Revised Risk Ranking 
Confirmed leaking tanks  VH   H 
Gas stations   VH   H 
 



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Dredging (H in Zones, otherwise M) 5 5 5 15
Repair shops (H) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15

Historic gas stations (VH) 7 3 5 15
Known contaminant plumes (VH) 7 3 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 3 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Lagoons/liquid wastes (H) 5 3 5 13
Mining Operations Historic (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Above ground storage tanks (M) 3 3 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Wells – Water supply (M) 3 3 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11
Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Golf courses (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Decommissioned – inactive tanks (L) 1 3 5 9
Storm Water Detention Facilities (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Hospitals (M) 3 1 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Apartments and condominiums (L) 1 1 5 7
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Fire stations (L) 1 1 5 7
Schools (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Medical/dental offices/clinics (L) 1 1 5 7
Veterinary Offices/clinics (L) 1 1 5 7
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APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Riviera West Mutual Water Company       ID No.:  1700568

Name of source: Clear Lake        ID No.:  1700568001

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment maps with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Riviera West Mutual Water
Service Area

Number Customers- Retail/Wholesale
PWSID No. 1700568

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description

Primary Intake - 8" pipe located _____ feet offshore with 
screened basket inlet at a depth of 10 feet, Back up Intake 
6" pipe located 70 feet offshore (north of primary intake) -

not used due to floating pipeline with entrained air

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD)

WTP:
Name

Type of Treatment Direct Filtration Plant
Original Design Capacity (MGD) 0.22 MGD

Current Capacity Flow Range (MGD) 0.18
Average Daily Flow (MGD) Winter (Nov-Mar)

Summer (Apr-Oct)
Hours of Operation 3 - 24 hours per day (winter/summer)

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Chlorination Chemical and Dose Chlorine gas, 1.6-6.0 mg/L

pH Adjustment Chemical and Dose Soda Ash, 24-42 mg/L
Other Chemical Addition Chemical, Purpose & Dose Aluminum Sulfate for coagulation, 14-20 mg/L

Rapid Mix Volume Basin
Type of Mixing Static In-line Mixer

Mixing Energy (G)
Filtration No. of Filters 1

Type of Filter Multi media pressure filter
Filter Box Volume

Underdrain Type
Media: Type, Depth, Area

Filtration Rate

Backwash: Criteria,Rate Time Based: Once per day, depending on solids loading
Filter -to-Waste Facilities Time Based: 15 minutes at end of filter wash

GAC Filtration No. of Filters 1 Pressure Filter
Filter Volume

EBCT

Backwash Water Treatment Volume Basin
NO RECYCLE - backwash tank is settled with decant to 

lake and solids to septic system
Post-Chlorination Chemical and Dose Chlorine gas, 

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.01 MG

Distribution System Storage Volume (MG) 0.46 MG
EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Private residential docks, homeowners association boat 
lauch and beach, Konocti Harbor Resort and Spa

RWMW Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey
How will you make your DWSAP Survey available

to the public
Utility Office/Public Library/ 
Internet/Other

RWMW Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Westwind Mobile Home Park

Water Source

Clear Lake

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1700584
Source No. 1700584001
PS Code 1700584-001



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Westwind Mobile Home Park.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey and reasons for applying the
Appendix E option to several of the identified PCAs.  The Vulnerability Summary that the utility
must include in the annual Consumer Confidence Report is also included in this section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Site visit to the water treatment plant.

2. Review of raw (untreated) water quality data.

3. Stated water utility concerns with respect to possible contaminating activities near the intake,
obtained through a utility survey.

4. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

5. Field survey of possible contaminating activities along the Clear Lake perimeter (Zone A)
conducted by Jeanne Wallberg, Archibald & Wallberg consultants.

6. Review of the Pacific Bell Lake and Mendocino Counties yellow pages.

7. Review of the State Water Resources Control Board Industrial NPDES Stormwater Permit
Database, Lake County.

8. Review of the Regional Water Quality Control Board, Central Valley Region’s List of Waste
Discharge Requirement Permits, Lake County.

9. Review of the Regional Water Quality Control Board, Central Valley Region’s List of
Leaking Underground Storage Tanks, Lake County.

10. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

11. Information from the Director of the Lake County Public Services Department on active and
historic landfills.

12. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

13. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.

14. Hydro-Envirosphere et. al.  Watershed Sanitary Survey of the Clear Lake Watershed.  March
1996.



15. Information from the watershed assessment conducted for this 2002 Update of the
Clear lake Watershed Sanitary Survey

16. California Department of Health Services.  Drinking Water Source Assessment for the Mount
Konocti Mutual Water Company.  October 1999.

The Appendix E option was applied to downgrade the risk ranking for several PCAs.
The mechanism used was the identification of a PCA as de minimis in scale (Question 5
on the Appendix E form).

The de minimis nature of several of the PCAs is fairly obvious.  These PCAs include: gas
stations.

For confirmed leaking tanks, the state website showed that no active underground storage
tank sites affect surface water.  Furthermore, the County Environmental Health Director
stated that no contaminant plumes intercept the lake.



Vulnerability Summary

Several PCAs contribute contaminants that are measurable in Clear Lake.  Some of these,
as described below, are detected at the WMHP intake.

Westwind Mobile Home Park: PCA Vulnerability

Watershed
Assessment a

Utility Survey b DWSAP Survey c

Erosion X
Agriculture X
Hydrilla Eradication Program X
Lake recreation X X d X
Mining/Sulphur Bank Mine X X
Septic system areas X X
a Based on nature of activities and measurable water quality impact on the lake
b Based on knowledge and concerns of water utility staff
c The intake is deemed “most vulnerable” to these PCAs based on DWSAP Guidance PCA
risk ranking and/or water quality at the intake. That is, these are (1) PCAs that had the highest
numerical score and (2) PCAs that had a numerical score over 11 and associated contaminants
detected at the intake.  In addition, DHS considers all Clear Lake intakes to be vulnerable to lake
recreation, so that PCA is included.  For a more extensive list of PCAs with numerical scores
over 11, see Appendix F.
d Marina, fishing, boating

 Watershed erosion contributes to seasonal raw water elevated turbidity levels during
storms and increased phosphorus loading that feeds algae blooms.

 Agricultural use of pesticides results in detectable levels of simazine in Clear Lake,
although the levels are below drinking water standards.  Simazine has not been tested
at the intake.

 The Hydrilla Eradication Program’s use of SONAR results in detectable levels of
fluridone in Clear Lake, although the levels are low and are probably non-detectable
at the intake.

 MTBE data indicate low level (below drinking water standards) gasoline
contamination of the Lake.  MTBE has not been tested at the intake.

 Sulphur Bank Mine is a source of mercury and arsenic to Clear Lake, although
mercury levels are non-detectable at the intake and arsenic levels are below the new
drinking water standard.

 Near shore septic system areas in the vicinity of the intake have the potential to
contaminate the Lake in the vicinity of the intake with microorganisms.  There are,
however, neither lake nor intake water quality data to substantiate this potential
concern.



 Aquatic plant management by private shoreline residents has not resulted in any
measurable levels at any lake intake of the herbicides diquat dibromide, endothall, or
2,4-D.

 The intake is not considered vulnerable to sanitary sewer overflows.

 There are nine active underground storage tank sites within the Lower Arm drainage
basin.  All of these sites involve soil and/or groundwater contamination.  None of the
current contaminant plumes intercept/discharge to the lake.  Therefore, the intake is
not considered vulnerable to any known contaminant plumes.

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for Westwind Mobile Home Park was
completed in April 2002.  The source is considered most vulnerable to the following
activities associated with contaminants detected in the water supply:

Historic mining operations

In addition, the source is considered most vulnerable to these activities:

High density septic systems
Lake recreation

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.



California Drinking Water Source Assessment and Protection Program

APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Westwind Mobile Home Park       ID No.:  1700584

Name of source: Clear Lake        ID No.:  1700584001

Location date:  2001 Source located by: DHS Mendocino District

Method of determining location:

Global Positioning System (GPS)

Location of intake (decimal degrees): Latitude:  38.95241414

Longitude:  122.6967348

Physical description of location:

Konocti Bay west of Wheeler Point.  Inlet is located 100 feet offshore at a depth of 20 feet.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Westwind Mobile Home Park       ID No.:  1700584

Name of source: Clear Lake        ID No.:  1700584001

Delineation date:  July 13, 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg

    Approved by: Bruce Burton, DHS Mendocino District

Protection zones established for this source are:

Zone A: The Lower Arm of Clear Lake to 400 feet shoreward of Zero Rumsey and
200 feet on either side of the following major tributaries: Burns Creek,
Siegler Canyon-Copsey Creeks.

Zone B: 2,500 foot radial area around the intake
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Westwind Mobile Home Park       ID No.:  1700584

Name of source: Clear Lake        ID No.:  1700584001

Assessment date:  November 2001       Assessment conducted by:  Jeanne Wallberg, Archibald & Wallberg

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other, describe:                                                            

2. Source Characteristics
a. Area of tributary watershed: 337,000 acres
b. Area of water body within watershed: 43,000 acres
c. Volume of water body: 680,000 to 1,200,000 acre-feet
d. Maximum rate of withdrawal through intake: 0.029 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial.

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure



California Drinking Water Source Assessment and Protection Program

7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes – springs in lakebed
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)
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APPENDIX D 
 

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM 
SURFACE WATER SOURCE 

 
 
 
Public water system: Westwind Mobile Home Park       ID No.:  1700584 
 
Name of source: Clear Lake        ID No.:  1700584001 
 
Inventory date:  2001   Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg  
 
Name of Surface Water Body: Clear Lake 
 
Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if 
established), from the following tables, as applicable: 
 

 Commercial/Industrial (Table D-1) X 

 Residential/Municipal (Table D-2) X 

 Agricultural/Rural (Table D-3) X 

 Other (required for all) (Table D-4) X 

 
Are zones established?  YES   
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PCA Checklist 

Table D-1, page 1 of 2 
COMMERCIAL/INDUSTRIAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Automobile-related activities 

      Body shops (H)    X   

      Car washes (M)    X   

      Gas stations (VH)  X  X   

      Repair shops (H)  X  X   

Boat services/repair/ 
refinishing (H) 

   X   

Chemical/petroleum 
processing/storage (VH) 

X      

Chemical/petroleum 
pipelines (H) 

X      

Dry cleaners (VH)    X   

Electrical/electronic 
manufacturing (H) 

   X   

Fleet/truck/bus terminals 
(H) 

   X  School 
buses 

Furniture repair/ 
manufacturing (H) 

   X   

Home manufacturing (H) X      

Junk/scrap/salvage yards 
(H) 

X      

Machine shops (H)    X   

Metal plating/finishing/ 
fabricating (VH) 

X      

Photo processing/ printing 
(H) 

   X   

Plastics/synthetics 
producers (VH) 

X      

Research laboratories (H)    X  UCDavis 
CLERC 
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PCA Checklist 

Table D-1, page 2 of 2 
COMMERCIAL/INDUSTRIAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Wood preserving/ treating 
(H) 

X      

Wood/pulp/paper 
processing and mills (H) 

X      

Lumber processing and 
manufacturing (H) 

X      

Sewer collection systems 
(H if in zones, otherwise L) 

X     Only 
municipal 
collection 
systems 

Parking lots/malls (>50 
spaces) (M) 

 X  X  Redbud 
Park 

Cement/concrete plants 
(M) 

   X    

Food processing (M)    X  wineries 

Funeral services/ 
graveyards (M) 

   X   

Hardware/lumber/parts 
stores (M) 

   X   

Appliance/Electronic 
Repair (L) 

 X  X   

Office buildings/ 
complexes (L) 

   X   

Rental Yards (L)    X   

RV/mini storage (L)    X   
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PCA Checklist 

Table D-2, page 1 of 2 
RESIDENTIAL/MUNICIPAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Airports – Maintenance/ 
fueling areas (VH) 

   X    

Landfills/dumps (VH)    X   Eastlake 
Sanitary 
Landfill 

Railroad yards/ 
maintenance/fueling areas 
(H) 

X      

Septic systems – high 
density (>1/acre) (VH if in 
Zones, otherwise M) 

 X X X    

Sewer collection systems 
(H, if in Zones, otherwise L) 

 X  X    

Utility stations – 
maintenance areas (H) 

   X  CalTrans 

Wastewater treatment 
plants (VH in Zones, 
otherwise H) 

   X    

Drinking water treatment 
plants (M) 

 X X X    

Golf courses (M)   X X    

Housing – high density 
(>1 house/0.5 acres) (M) 

 X X X   

Motor pools (M)  X  X  Post offices 

Parks (M)  X X X    

Waste transfer/recycling 
stations (M) 

   X   Lakeport 

Apartments and 
condominiums (L) 

  X X   

Campgrounds/Recreational 
areas (L) 

 X X X    

Fire stations (L)   X X   
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PCA Checklist 

Table D-2, page 2 of 2 
RESIDENTIAL/MUNICIPAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

RV Parks (L)  X  X   

Schools (L)   X X   

Hotels, Motels (L)  X  X   
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PCA Checklist 

Table D-3, page 1 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Grazing (>5 large animals 
or equivalent per acre) (H 
in Zones, otherwise M) 

   X   

Concentrated Animal 
Feeding Operations 
(CAFOs) as defined in 
federal regulation1 (VH in 
Zones, otherwise H) 

X      

Animal Feeding 
Operations as defined in 
federal regulation2 (VH in 
Zones, otherwise H) 

   X   

Other Animal operations 
(H in Zones, otherwise M) 

   X   

Concentrated Aquatic 
Animal Production 
Facilities, as defined in 
federal regulation (VH in 
Zones, otherwise H) 

X      

Other Aquatic Animal 
production operations (H 
in Zones, otherwise M) 

X      

Managed Forests (VH in 
Zones, otherwise H) 
(unless additional detail 
provided*) 

   X  Mendocino 
National 
Forest, 
Cow 
Mountain 
Recreation 
Area 

Farm chemical 
distributor/application 
service (H) 

   X   

Farm machinery repair (H)    X   
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PCA Checklist 

Table D-3, page 2 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Septic systems – Low 
density (<1/acre) (H in 
Zones, otherwise L) 

 X X X   

Lagoons/liquid wastes (H)    X  wineries 

Machine shops (H)    X   

Pesticide/fertilizer/petroleu
m storage & transfer areas 
(H) 

   X   

Agricultural Drainage (H in 
zones, otherwise M) 

 X  X  Tributaries 

Wells – 
Agricultural/Irrigation (H) 

   X   

Crops, irrigated (berries, 
hops, mint, orchards, sod, 
greenhouses, vineyards, 
nurseries, vegetable ) (M) 

   X  Orchards, 
vineyards 

Sewage sludge/biosolids 
application (M) 

   X   

Fertilizer, 
Pesticide/Herbicide 
Application (M) 

   X  Hydrilla 
Eradication 
Program 

Crops, nonirrigated (e.g., 
Christmas trees, grains, 
grass seeds, hay, pasture 
(L) (includes drip-irrigated 
crops) 

   X  Pasture 
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PCA Checklist 

Table D-3, page 3 of 3 
AGRICULTURAL/RURAL 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

*Additional Detail for Managed Forests 

The following categories can be used in lieu of the default risk ranking for Managed Forests: 

* Managed Forests – 
 Broadcast fertilized 
 areas (M in Zones, 
 otherwise L) 

   X   

* Managed Forests – 
 Clear-cut harvested <30 
 years (VH in Zones, 
 otherwise H) 

   X   

* Managed Forests – 
 Partial harvested <10 
 years (H in Zones, 
 otherwise M) 

   X   

* Managed Forests – 
 Road density >2 mi/sq. 
 mi) (H in Zones, 
 otherwise M) 

   X   

 
 
1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with 

greater than: 
 
If pollutants discharged (directly or indirectly) 
to navigable waters 

 
If pollutants not discharged 

300 slaughter or feeder cattle 1,000 slaughter or feeder cattle 
200 mature dairy cows 700 mature dairy cows 
750 swine 2,500 swine 
150 horses 500 horses 
3,000 sheep or lambs 10,000 sheep or lambs 
16,500 turkeys 55,000 turkeys 
9,000 laying hens or broilers (liquid manure 
system) 

30,000 laying hens or broilers (liquid manure 
system) 

1,500 ducks 5,000 ducks 
300 animal units 1,000 animal units 
 
2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be 

stabled or confined and fed or maintained for total of 45 days or more in any 12 month period. 
 



California Drinking Water Source Assessment and Protection Program 

 
PCA Checklist 

Table D-4, page 1 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

NPDES/WDR permitted 
discharges (H) 

 X  X  Riviera West 

Underground Injection of 
Commercial/Industrial 
Discharges (VH) 

X      

Historic gas stations (VH)    X   

Historic waste 
dumps/landfills (VH) 

   X   

Illegal 
activities/unauthorized 
dumping (H) 

   X  Borax Lake 

Injection wells/dry 
wells/sumps (VH) 

   X   

Known contaminant 
plumes (VH) 

   X   

Military installations (VH) X      

Mining operations Historic 
(VH) 

   X  Sulphur 
Bank Mine 

Mining operations Active 
(VH) 

X      

Mining – Sand/Gravel (H)    X   

Wells – Oil, Gas, 
Geothermal (H) 

   X  Geothermal 

Salt Water Intrusion (H) X      

Recreational area – 
surface water source (H) 

 X X X   

Snow Ski Areas (H in 
Zones, otherwise M) 

X      

Recent (<10 years) Burn 
Areas (H in Zones, 
otherwise M) 

   X  Forks Fire 

Dredging (H in Zones, 
otherwise M) 

 X  X   
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PCA Checklist 

Table D-4, page 2 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Underground Storage Tanks 

     Confirmed leaking 
tanks (VH) 

 X     

     Decommissioned – 
inactive tanks (L) 

   X   

     Non-regulated tanks 
(tanks smaller than 
regulatory limit) (H) 

   X   

     Not yet upgraded or 
registered tanks (H) 

   X   

     Upgraded and/or 
registered – active tanks 
(L) 

 X  X   

     Above ground storage 
tanks (M) 

   X   

Wells – Water supply (M)    X   

Construction/demolition 
staging areas (M) 

   X   

Contractor or government 
agency equipment storage 
yards (M) 

   X   

Transportation Corridors 

     Freeways/state 
highways (M) 

   X   

     Railroads (M) X      

     Historic railroad right-
of-ways (M) 

X      

     Road Right-of-Ways 
(herbicide use areas) (M) 

   X   

     Roads/Streets (L)  X X X   
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PCA Checklist 

Table D-4, page 3 of 3 
OTHER 

 If Zones Established    
 

PCA (Risk Ranking) 
No PCA in 

zones 
PCA in 

Zone A? 
PCA in 

Zone B? 
PCA in 

Watershed 
 

Unknown 
 

Comments 

Hospitals (M)    X   

Storm Drain Discharge 
Points (M) 

 X X X   

Storm Water Detention 
Facilities (M) 

X      

Artificial Recharge Projects 

     Injection wells (potable 
water) (L) 

X      

     Injection wells (non-
potable water) (M) 

X      

     Spreading Basins 
(potable water) (L) 

X      

     Spreading Basins (non-
potable water) (M) 

X      

Medical/dental 
offices/clinics (L) 

   X   

Veterinary Offices/clinics 
(L) 

   X   

Surface water – 
streams/lakes/rivers (L) 

 X X X   
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APPENDIX E 
 

POSSIBLE CONTAMINATING ACTIVITIES EVALUATION – SURFACE WATER SOURCE 
 
(Note: This form is OPTIONAL.  It should be completed if a modification of the risk ranking for a 
type of PCA is desired.) 
 
 
Public water system: Westwind Mobile Home Park       ID No.:  1700584 
 
Name of source: Clear Lake        ID No.:  1700584001 
 
Assessment Date: 2001  Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg 
 
 
PCA/Potential Contaminant Information 
 
1. Type of Activity (from contaminant inventory checklist):   
 Confirmed leaking tanks 
 Gas stations 
 
2. Type of potential contaminant associated with this activity (refer to Table 7-2): 
 a. Microbiological 
 b. Chemical 
 c. Both or Other 
 
3. Potential Risk (from PCA contaminant inventory checklist): 
 a. Low 
 b. Medium 
 c. High 
 d. Very High 
 
4. Location: 
 a. Within a zone (if defined or within DHS minimum setback distances. 

b. On the watershed outside of zones (if defined) or outside DHS minimum setback 
distances. 

 c. On the watershed (if no zones defined). 
 
5. Spatial Area occupied by activity as percentage of watershed area: 
 a. Small (<1% of area) 
 b. Moderate (1% to 10% of area) 
 c. High (>10% of area) 
 d. Unknown 
 
6. Volume of potential contaminant (not applicable for microbiological contaminants):  If the 

maximum quantity of potential contaminant stored at the facility were discharged into the quantity 
of water produced by the drinking water supply in a day would the concentration be: 

 a. Small (less than one part per billion) 
 b. Moderate (between one part per thousand and one part per billion) 
 c. High (more than one part per thousand) 
 d. Unknown 
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7. Magnitude of potential acute or chronic health effects associated with the contaminant: 
 a. Low 
 b. High 
 c . Unknown 
 
8. Likelihood of potential contaminant to migrate to drinking water supply: 
 a. Low 
 b. High 
 c. Unknown 
 
9. Has the potential contaminant been detected in the drinking water supply or near-by monitoring 

wells? 
 a. Yes 
 b. No 
 c. Unknown 
 
10.  Compliance of facility (demonstrated performance to keep potential contaminant from being 

discharged). 
 a. Good 
 b. Poor 
 c . Unknown 
 
 
Determination of Revised Risk Ranking for PCAs 
 

Chemical Contamination 
 

If the PCA is categorized as 2b or 2c, the risk ranking would be LOW if the PCA meets 
all of the parameters in the table below for Low.  The risk ranking would be HIGH if the 
PCA meets all of the parameters in the table for High.  Otherwise the risk ranking is 
MODERATE. 
 
 

Chemical Contamination 
PCA Risk Ranking 

Parameter Low High 
3 a c or d 
4 b a or c 
5 a c or d 
6 a c or d 
7 a b or c 
8 a b or c 
9 b a or c 
10 a b or c 

 
 
    Original Risk Ranking Revised Risk Ranking 
Confirmed leaking tanks  VH   H 
Gas stations   VH   H 
 



Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points
Septic systems – high density (>1/acre) (VH if in 
Zones, otherwise M) 7 5 5 17
Recreational area – surface water source (H) 5 5 5 15
Mining Operations Historic (VH) 7 1 5 13
Dredging (H in Zones, otherwise M) 5 5 5 15
Repair shops (H) 5 5 5 15
Sewer collection systems (H, if in Zones, 
otherwise L) 5 5 5 15
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 5 5 15

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
NPDES/WDR permitted discharges (H) 5 5 5 15
Gas stations (VH) 5 5 5 15
Confirmed leaking tanks (VH) 5 5 5 15
Dry cleaners (VH) 7 1 5 13
Parking lots/malls (>50 spaces) (M) 3 5 5 13
Airports – Maintenance/ fueling areas (VH) 7 1 5 13
Landfills/dumps (VH) 7 1 5 13
Drinking water treatment plants (M) 3 5 5 13

Housing – high density (>1 house/0.5 acres) (M) 3 5 5 13
Motor pools (M) 3 5 5 13
Parks (M) 3 5 5 13
Fertilizer, Pesticide/Herbicide Application (M) 3 5 5 13
Historic gas stations (VH) 7 1 5 13
Historic waste dumps/landfills (VH) 7 1 5 13
Injection wells/dry wells/sumps (VH) 7 1 5 13
Known contaminant plumes (VH) 7 1 5 13
Storm Drain Discharge Points (M) 3 5 5 13
Road Right-of-Ways (herbicide use areas) (M) 3 5 5 13
Appliance/Electronic Repair (L) 1 5 5 11
Utility stations – maintenance areas (H) 5 1 5 11
Wastewater treatment plants (VH in Zones, 
otherwise H) 5 1 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Body shops (H) 5 1 5 11
Hotels, Motels (L) 1 5 5 11
Animal Feeding Operations as defined in federal 
regulation2 (VH in Zones, otherwise H) 5 1 5 11
Non-regulated tanks (tanks smaller than 
regulatory limit) (H) 5 1 5 11
Not yet upgraded or registered tanks (H) 5 1 5 11
Upgraded and/or registered – active tanks (L) 1 5 5 11
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 5 1 5 11

Farm chemical distributor/application service (H) 5 1 5 11
Farm machinery repair (H) 5 1 5 11
Lagoons/liquid wastes (H) 5 1 5 11
Pesticide/fertilizer/petroleum storage & transfer 
areas (H) 5 1 5 11
Wells – Agricultural/Irrigation (H) 5 1 5 11

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points

VH = 7 A=5 PBE Points Vulnerability Score
H = 5 B=3 L=5 PCA Points
M = 3 Watershed = 1 M=3 + Zone Points

Type of PCA L = 1 Unknown = 0 H=1 + PBE Points

Prioritized Listing of PCAs
(List of PCAs in order by vulnerability score from highest to lowest.)

Illegal activities/unauthorized dumping (H) 5 1 5 11
Mining – Sand/Gravel (H) 5 1 5 11
Wells – Oil, Gas, Geothermal (H) 5 1 5 11
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 5 1 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Boat services/repair/ refinishing (H) 5 1 5 11
RV Parks (L) 1 5 5 11
Electrical/electronic manufacturing (H) 5 1 5 11
Fleet/truck/bus terminals (H) 5 1 5 11
Furniture repair/ manufacturing (H) 5 1 5 11
Machine shops (H) 5 1 5 11
Photo processing/ printing (H) 5 1 5 11
Research laboratories (H) 5 1 5 11
Golf courses (M) 3 3 5 11
Hospitals (M) 3 3 5 11
Car washes (M) 3 1 5 9
Cement/concrete plants (M) 3 1 5 9
Food processing (M) 3 1 5 9
Funeral services/ graveyards (M) 3 1 5 9
Hardware/lumber/parts stores (M) 3 1 5 9
Waste transfer/recycling stations (M) 3 1 5 9
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 3 1 5 9
Other Animal operations (H in Zones, otherwise 
M) 3 1 5 9
Crops, irrigated (berries, hops, mint, orchards, 
sod, greenhouses, vineyards, nurseries, vegetable 
) (M) 3 1 5 9
Sewage sludge/biosolids application (M) 3 1 5 9
Above ground storage tanks (M) 3 1 5 9
Wells – Water supply (M) 3 1 5 9
Construction/demolition staging areas (M) 3 1 5 9
Contractor or government agency equipment 
storage yards (M) 3 1 5 9
Freeways/state highways (M) 3 1 5 9
Apartments and condominiums (L) 1 3 5 9
Fire stations (L) 1 3 5 9
Schools (L) 1 3 5 9
Medical/dental offices/clinics (L) 1 3 5 9
Veterinary Offices/clinics (L) 1 3 5 9
Office buildings/ complexes (L) 1 1 5 7
Rental Yards (L) 1 1 5 7
RV/mini storage (L) 1 1 5 7
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7
Decommissioned – inactive tanks (L) 1 1 5 7
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California Drinking Water Source Assessment and Protection Program 

APPENDIX G 
 

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT 
SURFACE WATER SOURCE 

 
 
Public water system: Westwind Mobile Home Park       ID No.:  1700584 
 
Name of source: Clear Lake        ID No.:  1700584001 
 
Assessment date:  November 2001  Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg 
 
 
The following information should be contained in the drinking water source assessment submittal. 
 

X  Source name, system name, source and system identification numbers, date of assessment, 
name of person and/or organization conducting the assessment (Appendix G, this form). 

X  Assessment maps with source location, source area (watershed), and protection zones (if 
defined). 

X  Drinking water source location coordinates and accuracy of method used (Appendix A or 
equivalent). 

X  Delineation of protection zones, if applicable (Appendix B or equivalent). 

X  Drinking Water Physical Barrier Effectiveness Checklist (Appendix C). 

X  Possible contaminating activities (PCA) inventory form (Appendix D). 

X  Possible contaminating activities evaluation (optional) (Appendix E). 

X  Vulnerability ranking (Appendix F). 

  Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or 
maps indicating direction of groundwater flow). 

  Means of Public Availability of Report (indicate those that will be used). 

  X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum) 

  X Copy in DHS District Office (minimum) 

   Copy in Public Water System Office (recommended) 

   Copy in Public Library/Libraries 

   Internet (indicate Internet address:  ___________________) 

   Other (describe) 

 
 
*The annual report should indicate where customers can review the assessments. 



 2001 Update to the Clear Lake Watershed Sanitary Survey

WATER SYSTEM:
Utility Name Westwind Mobile Home Park
Service Area

Number Customers- Retail/Wholesale
PWSID No. 1700564

SOURCE:
Name Clear Lake

Entitlement and Amount
INTAKE:

Location and Physical Description

Eastern side of Konocti Bay west of Wheeler Point -3-
inch inlet pipe is located 100 feet offshore at a depth of 

20 feet

GPS Coordinates If Available
Unit/Accuracy/Latitude/ 

Longitude
Capacity (MGD) 0.086

WTP:
Name

Type of Treatment Package Plant - Culligan MultiTech System
Original Design Capacity (MGD) 0.029

Current Capacity Flow Range (MGD) 0.013-0.029
Average Daily Flow (MGD) Winter (Nov-Mar)

Summer (Apr-Oct)
Hours of Operation As necessary

Water Quality Parameters Monitored Raw Water
Treated Water

UNIT PROCESSES:
Pre-Ozonation Chemical and Dose Ozone, 0.3-0.5 mg/L

Other Chemical Addition Chemical, Purpose & Dose Propac 9890 Alum/Polymer Blend for Coagulant, 11mg/l
Rapid Mix Volume Basin

Type of Mixing Static in-line mixer
Mixing Energy (G)

Clarifier No. of Basins 1
Volume Basin

Surface Load Rate
Method of Sludge Removal Mechanical Backwash to land discharge

Filtration No. of Filters 1
Type of Filter Dual Media pressure filter

Filter Box Volume
Underdrain Type

Media: Type, Depth, Area
Filtration Rate

Backwash: Criteria,Rate Headloss, turbidity
Filter -to-Waste Facilities Time: 5 minutes

GAC Filtration No. of Filters 1 - NOT USED
Filter Volume

EBCT

Backwash Water Treatment Volume Basin
NO RECYCLE - wastewater discharged to land 

application
Post-Chlorination Chemical and Dose Sodium hypochlorite, 6.5 mg/L

DISTRIBUTION SYSTEM:
Clearwell Volume (MG) 0.011

EMERGENCY RESPONSE TO WATERSHED 
DISASTERS OR SPILLS

Inspection/Surveillance
Direct Notification DHS

Other WTP's
City/County/ State/Federal

WATERSHED ASSESSMENT INFORMATION  
Describe the boundaries of the intake area to which 

you consider yourself most vulnerable
What specific activities, facilities, or discharges do 

you consider yourself most vulnerable
Residential environment, marina nearby, fishing and 
boating

Westwind Page 1



 2001 Update to the Clear Lake Watershed Sanitary Survey
How will you make your DWSAP Survey available

to the public
Utility Office/Public Library/ 
Internet/Other

Westwind Page 2



DRINKING WATER SOURCE ASSESSMENT

Water System

Spring Valley Water System

Water Source

North Fork Cache Creek

Assessment Date

April 2002

________________________________________________________________________
Conducted by Archibald & Wallberg Consultants

Department of Health Services
District No. 03

System No. 1710018



This Drinking Water Source Assessment and Protection (DWSAP) Survey was completed for the
Spring Valley Water System.  Information is provided in this section on assessment procedures:
namely, the sources of information used in completing the Survey.  The Vulnerability Summary
that the utility must include in the annual Consumer Confidence Report is also included in this
section.

Assessment Procedures

The DWSAP Survey was conducted using the following sources of information:

1. Review of raw (untreated) water quality data.

2. Knowledge of water utility personnel on possible contaminating activities within a half mile
radius of the intake (Zone B).

3. Field survey of possible contaminating activities conducted by Jeanne Wallberg, Archibald &
Wallberg consultants.

4. Information from the Lake County Environmental Health Director on septic systems,
chemical/petroleum processing/storage, historic gas stations, known contaminant plumes, and
underground storage tanks.

5. Information from the Director of the Lake County Public Works Department and his staff on
storm drains, utility stations, pesticide use and storage areas including rights-of-way,
dredging, construction/demolition staging areas, and contractor or government agency
equipment storage yards.

6. Information from US Forest Service staff and US Bureau of Land Management staff on forest
management practices.



Vulnerability Summary

The following information must be included in the utility’s Consumer Confidence
Report.

An assessment of the drinking water source for the Spring Valley Water System was
completed in April 2002.  The source is considered most vulnerable to these activities:

Managed forests

A copy of the complete assessment is available at the California Department of Health
Services Drinking Water Field Operations Branch, Santa Rosa District Office, 50 D
Street, Suite 200, Santa Rosa, CA  95404.  You may request that a summary of the
assessment be sent to you by contacting Bruce H. Burton, District Engineer, California
Department of Health Services, at (707) 576-2145.
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APPENDIX A

DRINKING WATER SOURCE LOCATION
SURFACE WATER

Public water system: Spring Valley Water System ID No.:  1710018

Name of source: North Fork Cache Creek

Location date:  November 2001     Source located by Jeanne Wallberg, Archibald & Wallberg Consultants

Method of determining location:

Marked location on DeLorme USGS TOPOQuad Program with review by Lake County staff.  A program
function yields latitude and longitude coordinates for the marked location.  Degree of accuracy is
estimated at about 10 feet.

Location of intake Latitude: N 39o 4.128’

Longitude:  W 122o 35.022’

Physical description of location:
North Fork Cache Creek approximately 1,000 feet south of the confluence of Wolf Creek.
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APPENDIX B

DELINEATION OF SURFACE WATER PROTECTION ZONES

Public water system: Spring Valley Water System ID No.:  1710018

Name of source: North Fork Cache Creek

Delineation date: November 2001     Delineation proposed by: Jeanne Wallberg, Archibald & Wallberg
               Consultants

Protection zones established for this source are:

Zone A: 400 feet setback from the North Fork Cache Creek from the intake to
Indian Valley Reservoir outlet
200 feet setback from tributaries, Indian Valley Reservoir, and North Fork
Cache Creek upstream of Indian Valley Reservoir.

Zone B: 2,500 foot radial distance around the infiltration gallery
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APPENDIX C

PHYSICAL BARRIER EFFECTIVENESS CHECKLIST
SURFACE WATER SOURCE

Public water system: Spring Valley Water System ID No.:  1710018

Name of source: North Fork Cache Creek

Assessment date:  November 2001 Assessment conducted by:   Jeanne Wallberg, Archibald
& Wallberg Consultants

Drinking Water Source/Watershed Information

1. Is the source an impounded reservoir or a direct stream intake?
a. Reservoir
b. Stream intake
c. Other:  infiltration gallery in streambed

2. Source Characteristics
a. Area of tributary watershed: approximately 160 square miles
b. Area of water body within watershed: N/A
c. Volume of water body:N/A
d. Maximum rate of withdrawal through intake: 0.4 MGD
e. Are the primary tributaries seasonal, perennial or both? Perennial

3. What is the approximate travel time to the intake for water at farthest reaches of the
impounded water body?

a. Source is direct intake, no impounded water body
b. Less than 30 days, or unknown
c. More than 30 days and less than 1 year
d. More than 1 year

4. What is the general topography of the watershed?
a. Flat terrain (<10% slopes)
b. Hilly (10 to 30% slopes)
c. Mountainous (> 30% slopes)
d. Not sure

5. What is the general geology of the watershed?
a. Materials prone to landslides
b. Materials not prone to landslides
c. Not sure

6. What general soil types are on the watershed?
a. Rock
b. Loams, sands
c. Clay
d. Not sure
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7. What type of vegetation covers most of the watershed?
a. Grasses
b. Low growing plants and shrubs
c. Trees
d. Not sure

8. What is the mean seasonal precipitation on the watershed?
a. More than 40 inches/year
b. 10 to 40 inches/year
c. Less than 10 inches/year
d. Not sure

9. Is there significant ground water recharge to the water body?
a. Yes
b. No
c. Not sure

Physical Barrier Effectiveness Determination

Parameters indicating Low Physical Barrier Effectiveness (LE):
(A source with any of the parameters listed below would be considered to have less effective
physical barrier properties.)

3a
4c or 4d
5a or 5c
7c or 7d
8a or 8d
9a

Parameters indicating High Physical Barrier Effectiveness (HE):
(A source would need to have all of the parameters listed below to be considered to have highly
effective physical barrier properties.)

3d and
4a and
5b and
7a and
8c and
9b

All other sources are considered to have Moderate Physical Barrier Effectiveness (ME).

Determination for this source:

Low (LE)



California Drinking Water Source Assessment and Protection Program

APPENDIX D

POSSIBLE CONTAMINATING ACTIVITIES (PCA) INVENTORY FORM
SURFACE WATER SOURCE

Public water system: Spring Valley Water System ID No.:  1710018

Name of source: North Fork Cache Creek

Inventory date:  November 2001 Inventory conducted by: Jeanne Wallberg, Archibald & Wallberg
              Consultants

Name of Surface Water Body:  North Fork Cache Creek

Indicate PCAs pertinent to the drinking water source, its source area (watershed) and protection zones (if
established), from the following tables, as applicable:

Commercial/Industrial (Table D-1)

Residential/Municipal (Table D-2) X

Agricultural/Rural (Table D-3) X

Other (required for all) (Table D-4) X

Are zones established?  YES
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PCA Checklist
Table D-2, page 1 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Airports – Maintenance/
fueling areas (VH)

X

Landfills/dumps (VH) X

Railroad yards/
maintenance/fueling areas
(H)

X

Septic systems – high
density (>1/acre) (VH if in
Zones, otherwise M)

X

Sewer collection systems
(H, if in Zones, otherwise L)

X

Utility stations –
maintenance areas (H)

X

Wastewater treatment
plants (VH in Zones,
otherwise H)

X

Drinking water treatment
plants (M)

X

Golf courses (M) X

Housing – high density
(>1 house/0.5 acres) (M)

X

Motor pools (M) X

Parks (M) X

Waste transfer/recycling
stations (M)

X

Apartments and
condominiums (L)

X

Campgrounds/Recreational
areas (L)

X

Fire stations (L) X
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PCA Checklist
Table D-2, page 2 of 2

RESIDENTIAL/MUNICIPAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
RV Parks (L) X

Schools (L) X

Hotels, Motels (L) X
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PCA Checklist
Table D-3, page 1 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Grazing (>5 large animals
or equivalent per acre) (H
in Zones, otherwise M)

X

Concentrated Animal
Feeding Operations
(CAFOs) as defined in
federal regulation1 (VH in
Zones, otherwise H)

X

Animal Feeding
Operations as defined in
federal regulation2 (VH in
Zones, otherwise H)

X

Other Animal operations
(H in Zones, otherwise M)

X

Concentrated Aquatic
Animal Production
Facilities, as defined in
federal regulation (VH in
Zones, otherwise H)

X

Other Aquatic Animal
production operations (H
in Zones, otherwise M)

X

Managed Forests (VH in
Zones, otherwise H)
(unless additional detail
provided*)

X

Farm chemical
distributor/application
service (H)

X

Farm machinery repair (H) X
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PCA Checklist
Table D-3, page 2 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Septic systems – Low
density (<1/acre) (H in
Zones, otherwise L)

X

Lagoons/liquid wastes (H) X

Machine shops (H) X

Pesticide/fertilizer/petroleu
m storage & transfer areas
(H)

X

Agricultural Drainage (H in
zones, otherwise M)

X

Wells –
Agricultural/Irrigation (H)

X

Crops, irrigated (berries,
hops, mint, orchards, sod,
greenhouses, vineyards,
nurseries, vegetable ) (M)

X

Sewage sludge/biosolids
application (M)

X

Fertilizer,
Pesticide/Herbicide
Application (M)

X

Crops, nonirrigated (e.g.,
Christmas trees, grains,
grass seeds, hay, pasture
(L) (includes drip-irrigated
crops)

X



California Drinking Water Source Assessment and Protection Program

PCA Checklist
Table D-3, page 3 of 3

AGRICULTURAL/RURAL
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
*Additional Detail for Managed Forests

The following categories can be used in lieu of the default risk ranking for Managed Forests:

* Managed Forests – 
Broadcast fertilized 
areas (M in Zones, 
otherwise L)

X

* Managed Forests – 
Clear-cut harvested <30 
years (VH in Zones, 
otherwise H)

X

* Managed Forests – 
Partial harvested <10 
years (H in Zones, 
otherwise M)

X

* Managed Forests – 
Road density >2 mi/sq. 
mi) (H in Zones, 
otherwise M)

X

1. Concentrated Animal Feeding Operation:  Animal Feeding Operation (requires NPDES permit) with
greater than:

If pollutants discharged (directly or indirectly)
to navigable waters If pollutants not discharged
300 slaughter or feeder cattle 1,000 slaughter or feeder cattle
200 mature dairy cows 700 mature dairy cows
750 swine 2,500 swine
150 horses 500 horses
3,000 sheep or lambs 10,000 sheep or lambs
16,500 turkeys 55,000 turkeys
9,000 laying hens or broilers (liquid manure
system)

30,000 laying hens or broilers (liquid manure
system)

1,500 ducks 5,000 ducks
300 animal units 1,000 animal units

2. Animal Feeding Operation:  lot or facility where animals (other than aquatic) have been or will be
stabled or confined and fed or maintained for total of 45 days or more in any 12 month period.
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PCA Checklist
Table D-4, page 1 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
NPDES/WDR permitted
discharges (H)

X

Underground Injection of
Commercial/Industrial
Discharges (VH)

X

Historic gas stations (VH) X

Historic waste
dumps/landfills (VH)

X

Illegal
activities/unauthorized
dumping (H)

X

Injection wells/dry
wells/sumps (VH)

X

Known contaminant
plumes (VH)

X

Military installations (VH) X

Mining operations Historic
(VH)

X

Mining operations Active
(VH)

X

Mining – Sand/Gravel (H) X

Wells – Oil, Gas,
Geothermal (H)

X

Salt Water Intrusion (H) X

Recreational area –
surface water source (H)

X

Snow Ski Areas (H in
Zones, otherwise M)

X

Recent (<10 years) Burn
Areas (H in Zones,
otherwise M)

X

Dredging (H in Zones,
otherwise M)

X
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PCA Checklist
Table D-4, page 2 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Underground Storage Tanks

     Confirmed leaking
tanks (VH)

X

     Decommissioned –
inactive tanks (L)

X

     Non-regulated tanks
(tanks smaller than
regulatory limit) (H)

X

     Not yet upgraded or
registered tanks (H)

X

     Upgraded and/or
registered – active tanks
(L)

X

     Above ground storage
tanks (M)

X

Wells – Water supply (M) X

Construction/demolition
staging areas (M)

X

Contractor or government
agency equipment storage
yards (M)

X

Transportation Corridors

     Freeways/state
highways (M)

X

     Railroads (M) X

     Historic railroad right-
of-ways (M)

X

     Road Right-of-Ways
(herbicide use areas) (M)

     Roads/Streets (L) X
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PCA Checklist
Table D-4, page 3 of 3

OTHER
If Zones Established

PCA (Risk Ranking)
No PCA in

zones
PCA in

Zone A?
PCA in

Zone B?
PCA in

Watershed Unknown Comments
Hospitals (M) X

Storm Drain Discharge
Points (M)

X

Storm Water Detention
Facilities (M)

X

Artificial Recharge Projects

     Injection wells (potable
water) (L)

X

     Injection wells (non-
potable water) (M)

X

     Spreading Basins
(potable water) (L)

X

     Spreading Basins (non-
potable water) (M)

X

Medical/dental
offices/clinics (L)

X

Veterinary Offices/clinics
(L)

X

Surface water –
streams/lakes/rivers (L)

X



Zone Points
PCA Points A=5

VH = 7 B=3 PBE Points Vulnerability Score
H = 5 Watershed = 1 L=5 PCA Points
M = 3 M=3 + Zone Points

Zone L = 1 Unknown = 0 H=1 + PBE Points
Managed Forests (VH in Zones, otherwise H) 
(unless additional detail provided*) 7 5 5 17

Agricultural Drainage (H in zones, otherwise M) 5 5 5 15
Recreational area – surface water source (H) 5 5 5 15
Utility stations – maintenance areas (H) 5 3 5 13
Grazing (>5 large animals or equivalent per acre) 
(H in Zones, otherwise M) 5 3 5 13
Septic systems – Low density (<1/acre) (H in 
Zones, otherwise L) 5 3 5 13
Mining Operations Historic (VH) 7 1 5 13
Recent (<10 years) Burn Areas (H in Zones, 
otherwise M) 3 5 5 13
RV Parks (L) 1 5 5 11
Drinking water treatment plants (M) 3 3 5 11
Parks (M) 3 3 5 11
Campgrounds/Recreational areas (L) 1 5 5 11
Roads/Streets (L) 1 5 5 11
Storm Drain Discharge Points (M) 3 3 5 11
Surface water – streams/lakes/rivers (L) 1 5 5 11
Fire stations (L) 1 3 5 9
Wells – Water supply (M) 3 1 5 9
Crops, nonirrigated (e.g., Christmas trees, grains, 
grass seeds, hay, pasture (L) (includes drip-
irrigated crops) 1 1 5 7

Format for Prioritized Listing of Type of PCAs
(List type of PCAs in order by vulnerability score from highest to lowest.)
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Zone Points
PCA Points A=5

VH = 7 B=3 PBE Points Vulnerability Score
H = 5 Watershed = 1 L=5 PCA Points
M = 3 M=3 + Zone Points

Zone L = 1 Unknown = 0 H=1 + PBE Points

Format for Prioritized Listing of Type of PCAs
(List type of PCAs in order by vulnerability score from highest to lowest.)

California Drinking Water Source Assessment and Protection Program



California Drinking Water Source Assessment and Protection Program

APPENDIX G

CHECKLIST FOR DRINKING WATER SOURCE ASSESSMENT
SURFACE WATER SOURCE

Public water system: Spring Valley Water System ID No.:  1710018

Name of source: North Fork Cache Creek

Assessment date:  November 2001 Assessment conducted by: Jeanne Wallberg, Archibald & Wallberg
Consultants

The following information should be contained in the drinking water source assessment submittal.

X Source name, system name, source and system identification numbers, date of assessment,
name of person and/or organization conducting the assessment (Appendix G, this form).

X Assessment map with source location, source area (watershed), and protection zones (if
defined).

X Drinking water source location coordinates and accuracy of method used (Appendix A or
equivalent).

X Delineation of protection zones, if applicable (Appendix B or equivalent).

X Drinking Water Physical Barrier Effectiveness Checklist (Appendix C).

X Possible contaminating activities (PCA) inventory form (Appendix D).

Possible contaminating activities evaluation (optional) (Appendix E).

X Vulnerability ranking (Appendix F).

Additional Maps (optional) (e.g. local maps of zones and PCAs, recharge area maps, or
maps indicating direction of groundwater flow).

Means of Public Availability of Report (indicate those that will be used).

X Notice in the Annual Water Quality/Consumer Confidence Report* (minimum)

X Copy in DHS District Office (minimum)

Copy in Public Water System Office (recommended)

Copy in Public Library/Libraries

Internet (indicate Internet address:  ___________________)

Other (describe)

*The annual report should indicate where customers can review the assessments.
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