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3/31/2010 9:27:37 AM

Page: 1

File Name:

Project Name: Pantages

Project Location: Contra Costa County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Annual Emissions Reports (Tons/Year)

Urbemis 2007 Version 9.2.4

Architectural Coatings 0.36

Consumer Products 2.61

Hearth 1.69 0.11 6.20 0.02 0.98 0.94 154.31

Landscape 0.01 0.00 0.14 0.00 0.00 0.00 0.25

Natural Gas 0.05 0.67 0.29 0.00 0.00 0.00 855.09

TOTALS (tons/year, unmitigated) 4.72 0.78 6.63 0.02 0.98 0.94 1,009.65

Source ROG NOx CO SO2 PM10 PM2.5 CO2

AREA SOURCE EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

Area Source Unmitigated Detail Report:

Area Source Changes to Defaults

Percent residential using natural gas changed from 60% to 100%
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OPERATIONAL EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

Apartments low rise 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

TOTALS (tons/year, unmitigated) 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

Source ROG NOX CO SO2 PM10 PM25 CO2

Operational Unmitigated Detail Report:

Light Truck < 3750 lbs 13.2 0.8 96.2 3.0

Light Auto 50.9 0.6 99.2 0.2

Lite-Heavy Truck 10,001-14,000 lbs 0.6 0.0 50.0 50.0

Lite-Heavy Truck 8501-10,000 lbs 1.1 0.0 72.7 27.3

Med Truck 5751-8500 lbs 7.7 0.0 100.0 0.0

Light Truck 3751-5750 lbs 20.4 0.5 99.5 0.0

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

Apartments low rise 125.00 9.55 dwelling units 292.00 2,788.60 23,841.69

2,788.60 23,841.69

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Analysis Year: 2013  Season: Annual

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Does not include correction for passby trips

Does not include double counting adjustment for internal trips

Operational Settings:
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Trip speeds (mph) 35.0 35.0 35.0 35.0 35.0 35.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

Rural Trip Length (miles) 16.8 7.1 7.9 14.7 6.6 6.6

Urban Trip Length (miles) 10.8 7.3 7.5 9.5 7.4 7.4

Travel Conditions

Home-Work Home-Shop Home-Other Commute Non-Work Customer

Residential Commercial

Urban Bus 0.1 0.0 0.0 100.0

Motor Home 0.8 0.0 87.5 12.5

School Bus 0.4 0.0 0.0 100.0

Motorcycle 3.7 54.1 45.9 0.0

Other Bus 0.0 0.0 0.0 0.0

Med-Heavy Truck 14,001-33,000 lbs 0.7 0.0 14.3 85.7

Heavy-Heavy Truck 33,001-60,000 lbs 0.4 0.0 0.0 100.0

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel
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File Name:

Project Name: Pantages

Project Location: Contra Costa County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

TOTALS (lbs/day, unmitigated) 35.12 24.62 224.85 0.23 41.03 7.88 28,056.02

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (lbs/day, unmitigated) 18.47 20.93 221.74 0.23 41.01 7.86 23,367.78

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (lbs/day, unmitigated) 16.65 3.69 3.11 0.00 0.02 0.02 4,688.24

AREA SOURCE EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

Summary Report:
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OPERATIONAL EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Apartments low rise 18.47 20.93 221.74 0.23 41.01 7.86 23,367.78

TOTALS (lbs/day, unmitigated) 18.47 20.93 221.74 0.23 41.01 7.86 23,367.78

Source ROG NOX CO SO2 PM10 PM25 CO2

Operational Unmitigated Detail Report:

Architectural Coatings 1.96

Consumer Products 14.29

Hearth - No Summer Emissions

Landscape 0.12 0.02 1.55 0.00 0.01 0.01 2.81

Natural Gas 0.28 3.67 1.56 0.00 0.01 0.01 4,685.43

TOTALS (lbs/day, unmitigated) 16.65 3.69 3.11 0.00 0.02 0.02 4,688.24

Source ROG NOx CO SO2 PM10 PM2.5 CO2

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Area Source Unmitigated Detail Report:

Analysis Year: 2013  Temperature (F): 85  Season: Summer

Does not include correction for passby trips

Does not include double counting adjustment for internal trips

Operational Settings:

Area Source Changes to Defaults

Percent residential using natural gas changed from 60% to 100%
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Heavy-Heavy Truck 33,001-60,000 lbs 0.4 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 0.7 0.0 14.3 85.7

Motor Home 0.8 0.0 87.5 12.5

Other Bus 0.0 0.0 0.0 0.0

School Bus 0.4 0.0 0.0 100.0

Motorcycle 3.7 54.1 45.9 0.0

Urban Bus 0.1 0.0 0.0 100.0

Light Truck < 3750 lbs 13.2 0.8 96.2 3.0

Light Auto 50.9 0.6 99.2 0.2

Lite-Heavy Truck 10,001-14,000 lbs 0.6 0.0 50.0 50.0

Lite-Heavy Truck 8501-10,000 lbs 1.1 0.0 72.7 27.3

Med Truck 5751-8500 lbs 7.7 0.0 100.0 0.0

Light Truck 3751-5750 lbs 20.4 0.5 99.5 0.0

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

Apartments low rise 125.00 9.55 dwelling units 292.00 2,788.60 23,841.69

2,788.60 23,841.69

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006
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Trip speeds (mph) 35.0 35.0 35.0 35.0 35.0 35.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

Rural Trip Length (miles) 16.8 7.1 7.9 14.7 6.6 6.6

Urban Trip Length (miles) 10.8 7.3 7.5 9.5 7.4 7.4

Travel Conditions

Home-Work Home-Shop Home-Other Commute Non-Work Customer

Residential Commercial
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File Name: C:\Users\Weatherman\AppData\Roaming\Urbemis\Version9a\Projects\projects\Pantages Unmitigated.urb924

Project Name: Pantages Mitigated

Project Location: Contra Costa County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Annual Emissions Reports (Tons/Year)

Urbemis 2007 Version 9.2.4

TOTALS (tons/year, unmitigated) 8.16 5.22 47.84 0.06 8.46 2.37 5,082.28

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (tons/year, unmitigated) 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (tons/year, unmitigated) 4.72 0.78 6.63 0.02 0.98 0.94 1,009.65

AREA SOURCE EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

Summary Report:
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OPERATIONAL EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

Apartments low rise 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

TOTALS (tons/year, unmitigated) 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

Source ROG NOX CO SO2 PM10 PM25 CO2

Operational Unmitigated Detail Report:

Architectural Coatings 0.36

Consumer Products 2.61

Hearth 1.69 0.11 6.20 0.02 0.98 0.94 154.31

Landscape 0.01 0.00 0.14 0.00 0.00 0.00 0.25

Natural Gas 0.05 0.67 0.29 0.00 0.00 0.00 855.09

TOTALS (tons/year, unmitigated) 4.72 0.78 6.63 0.02 0.98 0.94 1,009.65

Source ROG NOx CO SO2 PM10 PM2.5 CO2

AREA SOURCE EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

Area Source Unmitigated Detail Report:

Analysis Year: 2013  Season: Annual

Does not include correction for passby trips

Does not include double counting adjustment for internal trips

Operational Settings:

Area Source Changes to Defaults

Percent residential using natural gas changed from 60% to 100%
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Heavy-Heavy Truck 33,001-60,000 lbs 0.4 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 0.7 0.0 14.3 85.7

Motor Home 0.8 0.0 87.5 12.5

Other Bus 0.0 0.0 0.0 0.0

School Bus 0.4 0.0 0.0 100.0

Motorcycle 3.7 54.1 45.9 0.0

Urban Bus 0.1 0.0 0.0 100.0

Light Truck < 3750 lbs 13.2 0.8 96.2 3.0

Light Auto 50.9 0.6 99.2 0.2

Lite-Heavy Truck 10,001-14,000 lbs 0.6 0.0 50.0 50.0

Lite-Heavy Truck 8501-10,000 lbs 1.1 0.0 72.7 27.3

Med Truck 5751-8500 lbs 7.7 0.0 100.0 0.0

Light Truck 3751-5750 lbs 20.4 0.5 99.5 0.0

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

Apartments low rise 125.00 9.55 dwelling units 292.00 2,788.60 23,841.69

2,788.60 23,841.69

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006
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Trip speeds (mph) 35.0 35.0 35.0 35.0 35.0 35.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

Rural Trip Length (miles) 16.8 7.1 7.9 14.7 6.6 6.6

Urban Trip Length (miles) 10.8 7.3 7.5 9.5 7.4 7.4

Travel Conditions

Home-Work Home-Shop Home-Other Commute Non-Work Customer

Residential Commercial
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File Name: C:\Users\Weatherman\AppData\Roaming\Urbemis\Version9a\Projects\projects\Pantages Unmitigated.urb924

Project Name: Pantages Mitigated

Project Location: Contra Costa County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Annual Emissions Reports (Tons/Year)

Urbemis 2007 Version 9.2.4

TOTALS (tons/year, unmitigated) 6.47 5.11 41.64 0.04 7.48 1.43 4,929.00

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (tons/year, unmitigated) 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

TOTALS (tons/year, unmitigated) 3.03 0.67 0.43 0.00 0.00 0.00 856.37

AREA SOURCE EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5 CO2

Summary Report:
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OPERATIONAL EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

Apartments low rise 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

TOTALS (tons/year, unmitigated) 3.44 4.44 41.21 0.04 7.48 1.43 4,072.63

Source ROG NOX CO SO2 PM10 PM25 CO2

Operational Unmitigated Detail Report:

Architectural Coatings 0.36

Consumer Products 2.61

Hearth 0.00 0.00 0.00 0.00 0.00 0.00 1.03

Landscape 0.01 0.00 0.14 0.00 0.00 0.00 0.25

Natural Gas 0.05 0.67 0.29 0.00 0.00 0.00 855.09

TOTALS (tons/year, unmitigated) 3.03 0.67 0.43 0.00 0.00 0.00 856.37

Source ROG NOx CO SO2 PM10 PM2.5 CO2

AREA SOURCE EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

Area Source Unmitigated Detail Report:

Operational Settings:

Area Source Changes to Defaults

Percentage of residences with wood fireplaces changed from 10% to 0%

Percentage of residences with natural gas fireplaces changed from 55% to 100%

Percent residential using natural gas changed from 60% to 100%

Percentage of residences with wood stoves changed from 35% to 0%
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Heavy-Heavy Truck 33,001-60,000 lbs 0.4 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 0.7 0.0 14.3 85.7

Motor Home 0.8 0.0 87.5 12.5

Other Bus 0.0 0.0 0.0 0.0

School Bus 0.4 0.0 0.0 100.0

Motorcycle 3.7 54.1 45.9 0.0

Urban Bus 0.1 0.0 0.0 100.0

Light Truck < 3750 lbs 13.2 0.8 96.2 3.0

Light Auto 50.9 0.6 99.2 0.2

Lite-Heavy Truck 10,001-14,000 lbs 0.6 0.0 50.0 50.0

Lite-Heavy Truck 8501-10,000 lbs 1.1 0.0 72.7 27.3

Med Truck 5751-8500 lbs 7.7 0.0 100.0 0.0

Light Truck 3751-5750 lbs 20.4 0.5 99.5 0.0

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

Apartments low rise 125.00 9.55 dwelling units 292.00 2,788.60 23,841.69

2,788.60 23,841.69

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Analysis Year: 2013  Season: Annual

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Does not include correction for passby trips

Does not include double counting adjustment for internal trips
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Trip speeds (mph) 35.0 35.0 35.0 35.0 35.0 35.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

Rural Trip Length (miles) 16.8 7.1 7.9 14.7 6.6 6.6

Urban Trip Length (miles) 10.8 7.3 7.5 9.5 7.4 7.4

Travel Conditions

Home-Work Home-Shop Home-Other Commute Non-Work Customer

Residential Commercial
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File Name: C:\Users\Weatherman\AppData\Roaming\Urbemis\Version9a\Projects\projects\pantages Construction.urb924

Project Name: Pantages Construction

Project Location: Contra Costa County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Annual Emissions Reports (Tons/Year)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

2012 0.83 7.23 3.47 0.00 37.17 7.98 799.5136.87 0.30 7.70 0.28

2013 TOTALS (tons/year unmitigated) 0.24 1.95 1.01 0.00 25.92 0.09 26.01 5.41 0.08 5.49 225.33

2012 TOTALS (tons/year unmitigated) 0.83 7.23 3.47 0.00 36.87 0.30 37.17 7.70 0.28 7.98 799.51

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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0.02Trenching 07/15/2012-09/16/2012 0.05 0.39 0.21 0.00 0.02 49.030.00 0.02 0.00 0.02

Trenching Worker Trips 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.44

Trenching Off Road Diesel 0.04 0.39 0.18 0.00 0.00 0.02 0.02 0.00 0.02 0.02 45.59

6.11Mass Grading 04/15/2012-
05/06/2012

0.08 0.68 0.34 0.00 1.30 73.356.08 0.03 1.27 0.03

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.72

Mass Grading Dust 0.00 0.00 0.00 0.00 6.08 0.00 6.08 1.27 0.00 1.27 0.00

Mass Grading Off Road Diesel 0.08 0.68 0.32 0.00 0.00 0.03 0.03 0.00 0.03 0.03 71.63

0.02Demolition 04/01/2012-
04/15/2012

0.03 0.21 0.13 0.00 0.01 22.710.01 0.01 0.00 0.01

Demo On Road Diesel 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.41

Demo Worker Trips 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64

Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Demo Off Road Diesel 0.02 0.21 0.12 0.00 0.00 0.01 0.01 0.00 0.01 0.01 20.66

16.36Mass Grading 05/20/2012-
07/15/2012

0.43 3.83 1.78 0.00 3.53 416.4316.20 0.16 3.38 0.15

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.67

Mass Grading Dust 0.00 0.00 0.00 0.00 16.20 0.00 16.20 3.38 0.00 3.38 0.00

Mass Grading Off Road Diesel 0.43 3.83 1.70 0.00 0.00 0.16 0.16 0.00 0.14 0.14 407.76

0.01Trenching 05/06/2012-05/20/2012 0.03 0.24 0.10 0.00 0.01 32.330.00 0.01 0.00 0.01

Trenching Worker Trips 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.77

Trenching Off Road Diesel 0.03 0.24 0.10 0.00 0.00 0.01 0.01 0.00 0.01 0.01 31.57
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Off-Road Equipment:

On Road Truck Travel (VMT): 70

3 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Demolition 4/1/2012 - 4/15/2012 - Demolition and Clearing

Building Volume Daily (cubic feet): 5040

Building Volume Total (cubic feet): 50410

Phase Assumptions

2013 0.24 1.95 1.01 0.00 26.01 5.49 225.3325.92 0.09 5.41 0.08

26.01Fine Grading 11/11/2012-
03/31/2013

0.24 1.95 1.01 0.00 5.49 225.3325.92 0.09 5.41 0.08

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.54

Fine Grading Dust 0.00 0.00 0.00 0.00 25.92 0.00 25.92 5.41 0.00 5.41 0.00

Fine Grading Off Road Diesel 0.24 1.95 0.96 0.00 0.00 0.09 0.09 0.00 0.08 0.08 218.79

14.63Fine Grading 11/11/2012-
03/31/2013

0.14 1.17 0.59 0.00 3.09 126.7514.58 0.05 3.04 0.05

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.67

Fine Grading Dust 0.00 0.00 0.00 0.00 14.58 0.00 14.58 3.04 0.00 3.04 0.00

Fine Grading Off Road Diesel 0.14 1.17 0.56 0.00 0.00 0.05 0.05 0.00 0.05 0.05 123.07

0.02Trenching 10/07/2012-11/11/2012 0.05 0.44 0.20 0.00 0.02 49.320.00 0.02 0.00 0.02

Trenching Worker Trips 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.91

Trenching Off Road Diesel 0.05 0.44 0.18 0.00 0.00 0.02 0.02 0.00 0.02 0.02 47.41

0.01Trenching 09/16/2012-10/07/2012 0.03 0.26 0.12 0.00 0.01 29.590.00 0.01 0.00 0.01

Trenching Worker Trips 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.15

Trenching Off Road Diesel 0.03 0.26 0.11 0.00 0.00 0.01 0.01 0.00 0.01 0.01 28.44
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2 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

Off-Road Equipment:

4 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 40.5

On Road Truck Travel (VMT): 0

20 lbs per acre-day

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 40.5

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Total Acres Disturbed: 162

Phase: Mass Grading 5/20/2012 - 7/15/2012 - Excavate N/S Bay, Grade Shoring Pad

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 40.5

On Road Truck Travel (VMT): 0

20 lbs per acre-day

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

Total Acres Disturbed: 162

Phase: Fine Grading 11/11/2012 - 3/31/2013 - Complete Site Grading

2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Total Acres Disturbed: 162

Phase: Mass Grading 4/15/2012 - 5/6/2012 - Street Grading

2 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

Off-Road Equipment:

2 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day
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Off-Road Equipment:

Phase: Trenching 9/16/2012 - 10/7/2012 - Install Turbidity Barriers/Widen Creeks

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

2 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

2 Cranes (399 hp) operating at a 0.43 load factor for 8 hours per day

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

2 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Off-Road Equipment:

Phase: Trenching 10/7/2012 - 11/11/2012 - Install Turbidity Barriers North/South Bay

10 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

On Road Truck Travel (VMT): 0

20 lbs per acre-day

2 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

Off-Road Equipment:

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Off-Road Equipment:

Phase: Trenching 7/15/2012 - 9/16/2012 - Install Permanent Shoring Walls

Off-Road Equipment:

Phase: Trenching 5/6/2012 - 5/20/2012 - Relocate Joint Trench/Utility Lines

3 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

2 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day
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1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day
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BIOLOGICAL RESOURCES 

1.  INTRODUCTION 

Monk & Associates, Inc. has prepared this biological resource analysis for the proposed Pantages 
Bays Development property (herein referred to as the Project site) located in Discovery Bay, 
Eastern Contra Costa County, California (Figures 1, 2, and 3). The purpose of our analysis is to 
provide a description of existing biological resources on the Project site and to identify 
potentially significant impacts that could occur to sensitive biological resources from the 
construction of a housing development and its associated infrastructure, bays, coves, and docks.  
 
Biological resources include common plant and animal species, and special-status plants and 
animals as designated by the U.S. Fish and Wildlife Service (USFWS), California Department of 
Fish and Game (CDFG), National Marine Fisheries Service (NMFS), and other resource 
organizations including the California Native Plant Society (CNPS). Biological resources also 
include waters of the United States and State, as regulated by the U.S. Army Corps of Engineers 
(Corps), California Regional Water Quality Control Board (RWQCB), and CDFG.  
 
This biological resources analysis also provides mitigation measures for “potentially significant” 
and “significant” impacts that could occur to biological resources. When implemented, the 
mitigation measures would reduce impacts to levels considered less than significant pursuant to the 
California Environmental Quality Act (CEQA). Accordingly, this report is suitable for review and 
inclusion in any review being conducted by Contra Costa County for the proposed Project 
pursuant to CEQA. 

2.  METHODOLOGY 

2.1  Monk & Associates’ Background Research 

Background research for the proposed Project was initiated in 2006 and updated in 2009 and 
2010. Prior to preparing this biological resource analysis, Monk & Associates researched the 
most recent version of the CDFG’s Natural Diversity Database, RareFind 3.1 application 
(CNDDB 2010) for historic and recent records of special-status plant and animal species (that is, 
threatened, endangered, rare) known to occur in the region of the Project site. In addition, Monk 
& Associates researched the California Native Plant Society’s (CNPS) 2010 electronic version of 
their Inventory of Rare and Endangered Plants of California (herein referred to as the Inventory) 
(CNPS 2001) which lists special-status plant species known from the nine U.S. Geological 
Survey quadrangles around the Project site. Finally, Monk & Associates contacted the 
Sacramento Field Office of the USFWS to obtain a list of special-status species known from the 
Woodward Island 7.5 minute quadrangle (the Project site quadrangle). All special-status species 
records were compiled into tables. Monk & Associates examined all known record locations for 
special-status species to determine if these species had the potential to occur on the Project site.   
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In addition, Monk & Associates reviewed several documents prepared for this Project site, 
including the following: 
 

 Listed Vernal Pool Branchiopods Wet Season Survey, Pantages Property. Prepared for 
Pantages at Discovery Bay, LLC. Prepared by Gibson & Skordal, LLC. May 2003. 

 EcoAnalysts, Inc. letter-report on analysis of soil samples at Pantages for fairy shrimp 
cysts. August 4, 2003 letter-report to Mr. Jim Gibson of Gibson & Skordal, LLC. 

 Results of 2004 Biological Surveys and Habitat Assessment for the California Tiger 
Salamander, Pantages at Discovery Bay. Prepared for Pantages at Discovery Bay, LLC 
by Miriam Green Associates. November 10, 2004. 

 Jurisdictional Delineation, Pantages Property. Prepared for Pantages at Discovery Bay, 
LLC. Prepared by Gibson & Skordal, LLC. December 2002. 

 Delineation Map, Pantages Property. Prepared by Gibson & Skordal, LLC. November 
2002. 

 U.S. Army Corps of Engineers Jurisdictional Determination for the Pantages Bays 
Property, January 7, 2009 (Appendix A). 

 Results of Special-Status Species Surveys on the Pantages Property, Contra Costa, 
California. Prepared for Pantages at Discovery Bay, LLC. Prepared by Miriam Green 
Associates. November 1, 2003. 

 Preliminary Grading & Utility Plan: Pantages at Discovery Bay. Prepared by dk 
Associates, Inc. May 2005. 

 Tree Report, Pantages at Discovery Bay, Contra Costa County, California. Prepared by 
HortScience, Inc. August 2006. 

 Pantages Bays Aquatic Resources Report. Prepared by Stillwater Sciences, dated October 
2006. 

 Pantages Bays Aquatic Resources Report. Prepared by Stillwater Sciences, dated May 
2007. 

 A project description provided to Monk & Associates by CirclePoint (email to S. Lynch 
from M. Bean dated July 7, 2005), and a revised project description provided to Monk & 
Associates. 

 Revised project development plans (maps) provided to Monk & Associates by 
CirclePoint (prepared by dk Associates dated October 2009) (Appendix B). 

 Conceptual Wetland and Emergent Marsh Preservation and Mitigation Plan for 
Pantages Bays. Prepared by Gibson & Skordal, LLC. November 15, 2006. 

 Summary of Biological Resource Issues, Impacts, Mitigation and Findings, March 2007, 
provided to Monk & Associates by CirclePoint. 

 Mooring Area Plan for Pantages Bays prepared by dk Consulting August 2010. 
 Evaluation of Potential California Red-Legged Frog (Rana aurora draytonii) Habitat on 

the Pantages Bays Property, Contra Costa County, California. April 1, 2010. Prepared 
by Eric C. Hansen in association with Miriam Green Associates. 

 Evaluation of Potential California Giant Garter Snake (Thamnophis gigas) Habitat on 
the Pantages Bay Property, Contra Costa County, California. April 1, 2010. Prepared by 
Eric C. Hansen in association with Miriam Green Associates. 

 Response to Comments From the National Marine Fisheries Service (NMFS) dated July 
19, 2007 regarding the Notice of Preparation for an Environmental Impact Report 
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(NOP/EIR) for the Pantages Bays Residential Development Project. Prepared by 
Stillwater Sciences. August 5, 2010 (Appendix C). 

 Response to NMFS July 19, 2007 comment letter on Pantages Bays Notice of 
Preparation. Prepared by Pantages at Discovery Bay, LLC. August 5, 2010. 

 
On July 19, 2007, the National Oceanic and Atmospheric Administration’s National Marine 
Fisheries Service (NMFS) prepared comments on the Notice of Preparation (NOP) for the 
Pantages Bay Environmental Impact Report. Stillwater Sciences, the applicant’s fisheries 
biologist, prepared a response letter to NMFS comments. Stillwater Sciences’ response letter is 
appended to this report (Appendix C). Monk & Associates’ Field Reconnaissance 
Monk & Associates biologists Ms. Sarah Lynch and Ms. Hope Kingma conducted general 
surveys of the Project site on September 15 and October 26, 2005 to record biological resources 
and to assess the likelihood of agency regulated areas on the Project site. The surveys involved 
searching all habitats on the site and recording all plant and wildlife species observed. On 
September 20, 2006, Monk & Associates biologist Ms. Lynch returned to the site to note current 
site conditions and record any wildlife and plants observed. Tables of plants and wildlife 
observed during these surveys were compiled.  
 
Monk & Associates’ site evaluation included an examination of the areas within the Project site 
that would be regulated as waters of the United States and/or State (as determined during a Corps 
confirmation visit conducted on June 4, 2003 on the Project site with the applicant’s wetland 
consultants, Gibson & Skordal LLC). Monk & Associates also noted potential habitats on or 
adjacent to the Project site that could support special-status species. The results of Monk & 
Associates’ literature research and field reconnaissance are provided in the sections below.  

2.2  Wetland Delineation Conducted by Gibson & Skordal, LLC  

Two separate wetland delineations were conducted by the applicant’s wetland consultants, 
Gibson & Skordal, LLC. The field studies for the first delineation, which covered the main 
Project site, were conducted on August 7, 2002. This wetland delineation was conducted 
according to the Corps’ 1987 Wetlands Delineation Manual. The wetland indicator status of 
plants observed on the Project site was determined using the National List of Plant Species That 
Occur in Wetlands: California (Region 0) (Reed 1988). The Soil Survey of Contra Costa County 
(USDA 1977) was used to evaluate soil units in the study area. The boundaries of the waters and 
wetlands were delineated in the field using a Trimble GPS data logger with sub-meter accuracy. 
dk Associates, Inc. prepared the delineation map (dated November 2002) in coordination with 
Gibson & Skordal, LLC. On June 4, 2003 the U.S. Army Corps of Engineers verified that 
approximately 19.53 acres of waters of the United States are present on the approximately 176-
acre Pantages Project site. In 2008, the applicant’s wetland consultants, Gibson & Skordal, LLC, 
submitted a supplemental delineation request to the U.S. Army Corps of Engineers for the 
expanded Project area to include Pantages Island, and requested a re-verification of the entire 
Project site. On January 7, 2009, the U.S. Army Corps of Engineers submitted a jurisdictional 
determination to the project applicant verifying Gibson & Skordal’s May 2008 Jurisdictional 
Delineation map that approximately 36.43 acres of waters of the United States, including Indian 
Slough, Kellogg Creek and adjacent wetlands, are present within the survey area (see Appendix 
A).. 
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2.3  Special-Status Species Surveys and General Wildlife Surveys Conducted by Others 

2.3.1  SPECIAL-STATUS PLANT SURVEYS 

Miriam Green Associates conducted special-status plant surveys on the Project site on April 17, 
June 28, and September 22, 2003. Surveys were conducted by Ms. Ramona Robison with the 
assistance of Ms. Tina Costella. According to the Miriam Green Associates’ 2003 report, plant 
surveys were designed to coincide with the blooming periods of the target special-status plants. 
Surveys were conducted on foot, and focused on the areas that still supported some native 
vegetation.  

2.3.2  TREE SURVEY 

On February 7, 2006, HortScience, Inc. surveyed all trees growing on the Project site. The 
survey consisted of identifying trees to species, measuring the trunk diameters at 54 inches above 
grade (that is, diameter at breast height or DBH), evaluating the health and structural condition 
of the trees, and rating the suitability of each tree for preservation. In August 2006 HortScience 
prepared a Tree Report as a result of their February 7, 2006 survey. On August 23, 2007 
HortScience prepared an Addendum to their 2006 Tree Report to include Pantages Island since 
Reclamation District 800’s widening of Kellogg Creek would impact trees on this island. This 
Addendum to their Tree Report tallies all trees on the Project site including those on Pantages 
Island.  

2.3.3  VERNAL POOL CRUSTACEAN SURVEYS 

In 2003, one season of wet season surveys and one season of dry season surveys were completed 
on the Project site. Gibson & Skordal, LLC completed the USFWS-authorized wet season 
surveys (December 27, 2002 through April 15, 2003).  Christopher Rogers of EcoAnalysts, Inc. 
completed the USFWS-authorized dry season sampling (June 2003). The results are presented 
under the fairy shrimp species discussion below. 

2.3.4  AQUATIC RESOURCES STUDIES 

A reconnaissance site visit was conducted on March 8, 2004 by Stillwater Sciences to make a 
preliminary examination of aquatic habitats in and adjacent to the Project area. A more detailed 
habitat characterization was conducted on March 26, 2004. The latter effort was conducted by 
driving a boat along the banks, noting dominant and subdominant habitats, and delineating the 
boundary of habitat types on an aerial photo of the Project area. Stillwater Sciences surveyed 
bank habitat along Kellogg Creek, the ECCID Dredge Cut/Intake Channel, Hofmann Mitigation 
Spit, the perimeter of the trapezoidal island located at the juncture of the Pantages property, the 
Indian Slough Islands, and the ECCID Peninsula, the banks of the two islands located north of 
the Discovery Bay development, and the north and south sides of the ECCID Peninsula. Bank 
habitat was characterized by the type of vegetation or lack of vegetation covering the banks. 
These habitat types were then categorized as low, moderate, or high quality based on the extent 
of cover they provide fish (Stillwater Sciences 2006). 

2.3.5  CALIFORNIA BLACK RAIL SURVEYS  

In 2003, Miriam Green Associates played taped calls of California black rails (Laterallus 
jamaicensis coturniculus) at the emergent marsh during the early mornings of June 9 and June 
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19, 2003 to elicit a vocal response from individuals that may be present. The results are 
presented in the species discussion below. 

2.3.6  GIANT GARTER SNAKE (THAMNOPHIS GIGAS) HABITAT ASSESSMENT 

Mr. Eric Hansen conducted a giant garter snake habitat assessment on the Project site in 2003. 
Mr. Hansen is a federal 10(a)(1)(A) permitted biologist authorized by the USFWS to work with 
the giant garter snake. During Mr. Hansen’s site assessment, the Project site was traversed on 
foot, by air, by roadway, and the waterways were traversed by boat in reference to USGS 7.5-
minute topographic maps. A follow-up site visit was conducted by Mr. Hansen on March 2, 
2010. During the 2003 site assessment and the 2010 follow-up site investigation, all aquatic 
habitats were investigated for the characteristics that constitute the preferred habitat of this 
species. Areas of interest included all wetland and bank side habitat on the Pantages property, as 
well as uplands within 200 feet of such habitat. Bank side habitat includes segments of Kellogg 
Creek on the southern and eastern property boundaries and Indian Slough on the north. Habitat 
evaluation criteria are based on recognized minimum characteristics necessary to support giant 
garter snakes, scored cumulatively, and represented categorically using GIS. All results were 
then confirmed with a visual assessment of habitat. The results are presented in the species 
discussion in the “Special-Status Species” section of this report, below. 

2.3.7  CALIFORNIA TIGER SALAMANDER HABITAT ASSESSMENT 

Miriam Green Associates completed a habitat assessment for California tiger salamander 
(Ambystoma californiense) on the Project site in 2004. Surveys were conducted to evaluate 
habitat suitability of the Pantages property and surrounding area for California tiger salamander 
on April 16, April 28, and November 2, 2004. Previous evaluations of the Pantages property 
were conducted on February 13 and October 1, 2003, the results of which contribute to the 
conclusions. 

2.3.8  CALIFORNIA RED-LEGGED FROG HABITAT ASSESSMENT 

In 2006, Miriam Green Associates prepared a habitat assessment for the California red-legged 
(Rana draytonii) frog and submitted it to the USFWS’ Sacramento Field Office. On March 2, 
2010, Mr. Hansen and Ms. Green conducted a follow-up site assessment. Miriam Green 
Associates’ biologists also completed a number of site surveys in 2003 and 2004 to assess the 
presence of special-status reptiles and amphibians on the Project site. Diurnal (that is, day time) 
field surveys for special-status reptiles and amphibians were conducted February 13 and October 
1, 2003 and on April 16, 28, and November 2, 2004. In addition to conducting field surveys, 
Miriam Green Associates reviewed CNDDB records for California red-legged frog within a 6.2 
mile (10-kilometer) radius of the Project site. The results are presented in the species discussion 
in the “Special-Status Species” section of this report, below. 

2.3.9  GENERAL WILDLIFE SURVEYS ON THE PROJECT SITE 

Miriam Green Associates conducted general wildlife surveys on the Project site on February 13, 
April 17, May 9, June 9, June 19, July 25, September 22, and October 1, 2003. Surveyors were 
Miriam Green, Waldo Holt, and/or Tina Costella. Follow up surveys were made in 2004 on 
March 8, April 8, 16, 28, May 13, and November 2, 2004. The March 8, 2004 site visit also 
included a boat survey of the surrounding waterways between Discovery Bay and the Pantages 
property, including Indian Slough and Kellogg Creek. The March and early April 2004 surveys 
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provided useful information on shorebird use of the property since the seasonal wetlands and 
marsh contained water throughout this period. Later April 2004 visits concentrated on the 
California tiger salamander. The May 13, 2004 survey focused on nesting birds. The purpose of 
the November 2004 survey was to ground truth habitat maps prepared for the California tiger 
salamander. All wildlife observed during each site visit was recorded.  

3.  LIMITATIONS OF MONK & ASSOCIATES’ STUDY 

At the time of Monk & Associates’ site surveys a large portion of the Project site had been 
disturbed by road grading, berm construction, disking, and soil dumping that occurred onsite (see 
the discussion on “Project Site Land Use History,” in the section below for details). Dirt was 
mounded in large piles on the western portion of the Project site just north of Point of Timber 
Road. The entire Project site north of Point of Timber Road (except for the Corps jurisdictional 
wetlands which were protected by orange construction fencing) had been graded. The entire 
southern portion of the Project site south of Point of Timber Road had been disked. Due to this 
disking activity most of the site south of Point of Timber Road was barren (unvegetated). Hence, 
most of the plant communities and wildlife habitats that were once present onsite were 
substantially altered (it appears that only the Corps confirmed jurisdictional wetlands were 
excluded from these activities), and barren soils or areas supporting ruderal (weedy) conditions 
currently exist on the Project site. Hence, it was not possible for Monk & Associates to 
determine the original ground cover/ vegetation communities and/or site conditions prior to these 
activities or the wildlife that would use the site prior to these disturbances.  

4.  EXISTING CONDITIONS 

4.1  Property Location and Setting 

The 171-acre Project site is located in the Discovery Bay community in Eastern Contra Costa 
County, California. The Project site is north of Highway 4, west of Kellogg Creek and the 
Discovery Bay development, and immediately east of the terminus of Point of Timber Road. The 
Project site is on the U.S. Geological Survey (USGS) Woodward Island 7.5-minute topographic 
quadrangle, Sections 23 and 26 of Township 1 North, Range 3 East (Figure 2). Indian Slough 
forms the northern boundary of the Project site and Kellogg Creek forms the eastern and 
southern boundaries. Two new subdivisions (Lakeshore and Ravenswood) are located along the 
western boundary. The north end of the Project site adjoins the bank of the East Contra Costa 
Irrigation District Dredge Cut. On the other side of the channel to the north and northwest is the 
Lakes of Discovery Bay residential project. Figure 3 provides an aerial photograph that shows 
the Project site features and the surrounding land use. 

4.2  Project Site Land Use History 

The Project site has been leveled, ditched, and drained in past years for use as irrigated cropland 
and grazing pasture (Gibson & Skordal LLC 2002). According to an interview Miriam Green 
Associates conducted with the Project site’s then (2003) current grazing lessee, Mr. Douglas 
Little, the property has served as grazing property and agricultural land since circa 1981. 
According to Mr. Little, between 1981 and 1992 the entire property, except for the emergent 
marsh at the northern end, was planted to oats, wheat, and rye grass up to, and including, the 
bank. The land was irrigated with water pumped from Indian Slough and Kellogg Creek (Miriam 
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Green Associates 2003). In 2003 Miriam Green Associates noted that the Project site consisted 
of areas of irrigated pasture that were grazed by cattle. By the time of Monk & Associates’ 2005 
surveys, most of the Project site had been graded in association with Reclamation District 800 
activities (described below) and the cattle had been removed.  
 
According to Miriam Green Associates (2003), in 2003 large earthen berms approximately 20 
feet tall were constructed on the Project site north of Point of Timber Road, extending as far 
north as the emergent marsh and as far east as seasonal wetland #1. Another large series of berms 
were constructed south of Point of Timber Road down to the location of seasonal wetland #3 and 
continuing west. In September of 2003 these berms served to retain water onsite. According to 
one of the workers Miriam Green Associates interviewed, dredged material from the adjacent 
channel was pumped into the bermed areas. Once sediments had settled out, the water was 
released back into Kellogg Creek (Miriam Green Associates 2003). These activities were 
conducted by the Reclamation District 800 to improve navigation functions along Kellogg 
Creek. 

5.  PROPOSED PROJECT 

The project consists of residential units, associated infrastructure development, bays and coves. 
Specifically, the proposed project would construct 292 single-family homes; 116 of the homes 
would be constructed on waterfront lots with deep water access through the construction of two 
bays and two coves; 176 of the homes would be constructed on interior lots without deep water 
access. Roadways and sidewalks would be constructed within the development to provide 
vehicle and pedestrian access to the homes. The proposed project would also include 
improvements to the intersection of the project entrance and Point of Timber Road. An 
emergency vehicle access (EVA) would be constructed in the northwest portion of the site on an 
all weather, permeable surface. The EVA would also serve as a pedestrian trail around an open 
space area and would include interpretive signage, kiosks and seating areas. A pedestrian trail to 
the north easterly point across from Pantages Island will also be included. The proposed Project 
would include the construction of gas, electric, telecommunications, water, sewer, and 
stormwater utilities (Gibson & Skordal LLC 2006). Please see the Site Development Plan 
provided in Appendix B.  

6.  PROJECT SITE ANALYSIS 

6.1  Project Site Soils 

Soils on the Project site as mapped by the Soil Conservation Service (SCS) (USDA 1997) are 
shown in Figure 4. There are four soil units mapped on the Project site including Marcuse clay 
(Mb), Brentwood clay loam (wet)(Bc), Pescadero clay loam (Pb), and Sacramento clay, alkali 
(Sb). The soils map also indicates that Water (W) was mapped over the area of emergent marsh 
on the Project site, illustrating the long-term inundation of this portion of the site. 

6.1.1  MARCUSE CLAY 

The Marcuse series consists of poorly drained soils that formed in alluvium from sedimentary 
rock. These soils are along lower edges of valley fill and on rims of basins. Slopes are 0 to 2 
percent. Elevation ranges from 0 to 5 feet.  
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Marcuse clay soil is classified as a hydric soil (i.e., those soils that form in wetlands) by the 
NRCS (NRCS 2004). In a representative profile of Marcuse clay, the surface layer is faintly 
mottled grayish-brown, dark grayish brown and light olive-brown, moderately alkaline clay 
about 9 inches thick. The subsoil is mottled dark-gray, dark grayish-brown, brown, and olive-
brown, moderately alkaline clay about 28 inches thick. The substratum, to a depth of 60 inches, 
is mottled dark grayish brown, brown, and grayish-brown, moderately alkaline clay.   
 
Permeability is slow, and the available water capacity is 5 to 7 inches. Roots can penetrate to a 
depth of 40 to 50 inches. This soil is poorly drained. It is subject to ponding, or water runs off 
very slowly. About 5 to 35 percent of area mapped as Marcuse clay is unsuited to most crops 
because it is affected by saline-alkali salts. This soil is used mainly for irrigated pasture and 
irrigated row crops. 

6.1.2  BRENTWOOD CLAY LOAM (WET) 

The Brentwood series is a well-drained to moderately well drained soil that is forms in alluvium 
from sedimentary rock. Slopes are 0 to 2 percent. Elevation ranges from 40 to 200 feet. In a 
representative profile, the surface layer is grayish-brown, moderately alkaline clay loam about 18 
inches thick. The subsoil is also moderately alkaline clay loam. 
 
Brentwood clay loam, wet is classified as hydric (i.e., those soils that form in wetlands) by the 
NRCS (NRCS 2004). This soil is a level soil on the valley floor, with an intermittent water table 
at a depth of 40 to 50 inches. Permeability is moderately slow and runoff is very slow. This soil 
type is used for irrigated tomatoes, sugar beets, head lettuce, barley, and some alfalfa.  

6.1.3  PESCADERO CLAY LOAM  

The Pescadero series is a poorly drained soil that formed on alluvium from sedimentary rock. 
This soil type occurs in small inland valleys. Elevation ranges from 10 to 100 feet. Vegetation 
commonly found growing on this soil series includes annual grasses, saltgrass and some 
saltbush. In a representative profile the surface layer is mixed gray, and slightly acidic in the 
upper 5 inches. The subsoil is darker gray and moderately alkaline clay. Permeability is slow, 
and this soil is subject to some ponding due to slow surface runoff.  
 
Pescadero clay loam is classified as hydric (i.e., those soils that form in wetlands) by the NRCS 
(NRCS 2004). This soil type is a nearly level soil that has hummocky microrelief. Water table is 
at a depth of more than 60 inches. This soil type is used for dry pasture, but is unsuited for most 
corps due to alkali conditions.  

6.1.4  SACRAMENTO CLAY, ALKALI 

The Sacramento series is a poorly drained soil that formed in mixed alluvium. These soils are 
adjacent to the organic soils of the Sacramento-San Joaquin Delta. Slopes are 0 to 2 percent. 
Elevation ranges from near sea level to 60 feet. This soil type supports grasses and forbs. In a 
representative profile the surface layer is dark gray, slightly acidic clay. The subsoil is composed 
of neutral clay to moderately alkaline clay. Permeability is slow and runoff is slow.  
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Sacramento clay, alkali is classified as hydric (i.e., those soils that form in wetlands) by the 
NRCS (NRCS 2004). Water table is at a depth of 36 to 60 inches. This soil type contains enough 
saline and alkali salts to limit the selection of crops. 
 
During the site investigations conducted by Monk & Associates staff, alkaline conditions of the 
Project soil types were confirmed, as evidenced by the salt crusts observed in some areas of the 
Project site. 

6.2  Project Site Topography and Hydrology 

Indian Slough forms the northern boundary of the Project site and Kellogg Creek forms the 
eastern and southern boundaries. These large waterways are subject to tidal action; however, it is 
believed that the emergent marsh onsite does not receive any tidal action from Indian Slough. If 
there were historical culverts connected to Indian Slough they are old and buried and no longer 
functional. The Project applicant’s wetland biologists (Gibson & Skordal) and fisheries 
biologists (Stillwater Sciences) could not locate such culverts onsite. 
 
The Project site is relatively flat. Recently imported fill material from an adjacent development 
project has been stored and distributed throughout the site, primarily in the western corner on the 
site. Currently these piles of dirt are higher in elevation than the surrounding topography. Much 
of the site was historically leveled and drained to accommodate flood irrigation and other 
farming practices. Several shallow ditches bisect the site, providing further evidence of past land 
use manipulation. In addition, there are several large topographic low areas, or depressions, 
present on the Project site. These low areas remain saturated or inundated for prolonged periods 
of time.  

6.3  Plant Communities and Associated Wildlife Habitats 

A complete list of plant species observed on the Project site is presented in Table 1. 
Nomenclature used for plant names follows The Jepson Manual (Hickman 1993) and changes 
made to this manual as published on the Jepson Interchange Project website 
(http://ucjeps.berkeley.edu/interchange/index.html). A complete list of animals observed on the 
Project site is presented in Table 2. Nomenclature for wildlife follows CDFG’s Complete list of 
amphibian, reptile, bird, and mammal species in California (2009) and any changes made to 
species nomenclature as published in scientific journals since the publication of CDFG’s list. 
 
Four plant communities and one habitat type were identified within the Project site, these are 
non-native annual grassland, emergent marsh, seasonal wetland, iodine bush scrub, and creek 
bank habitat. Emergent marsh, seasonal wetland, and iodine bush scrub would be considered by 
the resource agencies and native plant organizations (that is, CDFG, USFWS, Corps, CNPS) as 
significant natural plant communities that warrant protection. Another “landscape type” present 
on the Project site is ornamental vegetation that was planted around barns and houses present on 
the Project site. All six of these plant communities/habitat types/landscape types are discussed 
below. 
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6.3.1  NON-NATIVE ANNUAL GRASSLAND 

Non-native annual grassland covers the majority of the Project site. This plant community is 
composed of fox tail barley (Hordeum murinum leporinum), Italian ryegrass (Lolium 
multiflorum), salt grass (Distichlis spicata), wild oats (Avena fatua), rip-gut brome (Bromus 
diandrus), soft chess (Bromus hordeaceus), Italian thistle (Carduus pycnocephala), fescue 
(Vulpia myuros), and filaree (Erodium spp.). In the late-summer months the yellow flowers of tar 
plant (Centromadia pungens pungens; formerly known as Hemizonia pungens pungens) cover 
the grasslands. 
 
Non-native annual grassland provides habitat for graniverous (seed-eating) birds such as 
mourning dove (Zenaida macroura), house finch (Carpodacus mexicanus), and lesser goldfinch 
(Carduelis psaltria), and insectivorous birds such as western kingbird (Tyrannus verticalis), 
western meadow lark (Sturnella neglecta),  northern mockingbird (Mimus polyglottos), 
loggerhead shrike (Lanius ludovicianus), western scrub-jay (Aphelocoma californica) and 
northern flicker (Colaptes auratus), all of which have been observed on the Project site. Other 
animals observed in the grassland included rabbits and rodents such as black-tailed hare (Lepus 
californicus) and California ground squirrel (Spermophilus beechyi), and raptors such as 
American kestrels (Falco sparverius) and red-tailed hawks (Buteo jamaicensis), which prey on 
the smaller rodents, birds, and lagomorphs (hares and rabbits). Fox scat, likely red fox (Vulpes 
vulpes), was also observed in the grassland. Another larger canid, the coyote (Canis latrans), was 
also observed on the Project site. 

6.3.2  EMERGENT MARSH 

A large emergent marsh habitat is located in the northern portion of the Project site. This marsh 
was delineated by Gibson & Skordal as 14.14 acres. This marsh community stays inundated 
through August of most years, with the majority of the marsh drying down completely by 
October. During M&A’s October 26, 2005 site visit the majority of the marsh only supported 
saturated soils; however, the southeastern arm of the marsh was still inundated with several 
inches of water. Dominant plants in this community are tule (Schoenoplectus acutus var. 
occidentalis; formerly called Scirpus acutus var. occidentalis), brass buttons (Cotula 
cornopifolia), spikerush (Eleocharis macrostachya); rabbit’s foot grass (Polypogon 
monspilensis), yellow water primrose (Ludwigia peploides), floating penny wort (Hydrocotyle 
sp.), swamp grass (Crypsis schoenoides), and Bermuda grass (Cynodon dactylon). In addition, a 
small area of freshwater emergent marsh occurs along the southern edge of the Project area 
where the Hofmann Mitigation Spit meets the Pantages property and is dominated by tule with 
some areas of yellow iris and non-native grasses along the water’s edge. 
 
Emergent marshes provide habitat for a variety of animal species. The aquatic habitat provides 
wading birds and waterfowl with foraging habitat. During site surveys conducted in 2003 and 
2004, Miriam Green and Associates identified a large variety of wading birds and waterfowl in 
the marsh including great blue heron (Ardea herodias), great egret (Ardea alba), snowy egret 
(Egretta thula), black-crowned night heron (Nycticorax nycticorax), wood duck (Aix sponsa), 
mallard (Anas platyrhynchos), American coot (Fulica americana), black-necked stilt 
(Himantopus mexicanus), and pied-billed grebe (Podilymbus podiceps). M&A biologists 
observed tracks of raccoon (Procyon lotor), muskrat (Ondatra zibethicus), and black-tailed hare 
(Lepus californicus) in the mud surrounding the water. Raccoons forage for crayfish and frog 
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larvae in the marsh, while the muskrats and rabbits will eat the green vegetation that the marsh 
provides year round. Reptiles expected at this large emergent marsh include western aquatic 
garter snake (Thamnophis couchii), which would feed on amphibian larvae and invertebrates in 
the water, and the western pond turtle (formerly known as the western pond turtle) (Emys 
marmorata), a special-status species, which has been observed in the emergent marsh on site. 
Finally, the non-native amphibian, bullfrog (Rana catesbeiana), has been observed on numerous 
occasions both by Miriam Green Associates and Monk & Associates’ biologists. 

6.3.3  IODINE BUSH SCRUB 

Two patches of iodine bush scrub occurs onsite. This plant community is an uncommon native 
plant community in Contra Costa County (CNPS East Bay Chapter 1997). Iodine bush scrub is 
dominated by iodine bush (Allenrolfea occidentalis), a succulent member of the goosefoot family 
(Chenopodiaceae) that tolerates salty soils by taking up salt into plant tissues. This plant 
community has been identified in two areas of the Project site: one large patch was located in the 
southwest corner of the Project site; another patch was located in the northwest portion of the 
property, just west of the emergent marsh. Both patches have been disturbed by past land use 
activities including disking and grading. Iodine bush scrub grows in monotypic stands with little 
other vegetation growing inbetween the bushes except for non-native grasses. 
 
The two patches of iodine bush scrub on the Project site are not large enough to create any 
significant wildlife habitats onsite or to attract those animal species that are typically found using 
chaparral and coastal scrub habitats. While the iodine bushes do provide some shrub cover on the 
Project site, the patches are not extensive enough for chaparral/coastal scrub animal species to 
establish nesting habitats or territories. The bushes most likely provide temporary cover and a 
seed source. Animals expected to visit or use the iodine bush scrub habitats either on a seasonal 
basis or full time basis include western fence lizard (Sceloporus occidentalis), northern alligator 
lizard (Elgaria coerulea), western rattlesnake (Crotalus viridis), California towhee (Pipilo 
crissalis), song sparrow (Melospiza melodia), golden crowned sparrow (Zonotrichia atricapilla), 
and white-crowned sparrow (Zonotrichia leucophrys), all of which have been observed onsite. 
Rabbits such as the black-tailed hare and the Audubon’s cottontail (Sylvilagus audubonii) may 
also take refuge in these bushes. 

6.3.4  SEASONAL WETLAND 

Three separate seasonal wetland habitats have been identified on the Project site (Gibson & 
Skordal 2002). The largest seasonal wetland is approximately 5.26 acres in size. The other two 
wetlands are approximately 0.029 and 0.0080 acres each. All three wetlands typically sustain 
seasonal ponding and saturated soil conditions that persist during the winter rainy season before 
drying up in the spring. The shallower wetland areas are dominated by saltgrass (Distichlis 
spicata) and Mediterranean barley (Hordeum marinum gussoneanum). The deeper areas support 
Baltic rush (Juncus balticus), bird’s foot trefoil (Lotus corniculatus), annual rabbit’s foot grass 
(Polypogon monspilensis), Bermuda grass, and common frog fruit (Phyla nodiflora) (Gibson & 
Skordal 2002). 
 
In 2003, vernal pool fairy shrimp (Branchinecta lynchi), a federal listed threatened species, was 
identified in one seasonal wetland onsite (in SW2, Gibson & Skordal 2002). Fairy shrimp were 
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not found in any of the other wetland habitats onsite after conducting one season of wet season 
sampling and one season of dry season sampling (EcoAnalysts, Inc. 2003). 

6.3.5  ORNAMENTAL VEGETATION/LANDSCAPING 

Ornamental trees grow along Point of Timber Road and near the now-abandoned houses, barns, 
and sheds on the Project site. Ornamental species that were at one time planted onsite (or became 
seeded voluntarily from dispersing seeds carried by the wind or birds) and are still present today 
include Modesto ash (Fraxinus velutina), California black walnut (Juglans californica var. 
hindsii), Siberian elm (Ulmus pumila), and salt cedar (Tamarix sp.). The highest density of trees 
occurs in the northeastern corner of the Project site, particularly along the channel banks. Trees 
growing along channel banks include California black walnut, Manna gum (Eucalyptus 
viminalis), Fremont cottonwood (Populus fremontii), Siberian elm, California fan palm 
(Washingtonia filifera), silver maple (Acer saccharinum), weeping willow (Salix babylonica), 
pomegranate (Punica granatum), plum (Prunus sp.), silk oak (Grevillea robusta), firethorn 
(Pyracantha sp.), silver dollar gum (Eucalyptus polyanthemos), Ponderosa pine (Pinus 
ponderosa), Hollywood juniper (Juniperus chinensis), Canary Island pine (Pinus canariensis), 
Chinese pistache (Pistacia chinensis), Incense cedar (Calocedrus decurrens), European olive 
(Olea europaea), black locust (Robinia pseudoacacia), and willow (Salix sp.) (HortScience 
2006).  
 
The trees onsite provide nesting habitat for a variety of bird species including passerine birds 
(perching birds) such as sparrows, mourning doves (Zenaida macroura), western scrub jays 
(Aphelocoma californica), and northern mockingbirds (Mimus polyglottos). A pair of white-
tailed kites (Elanus leucurus) was observed perched in the Modesto ash trees surrounding the old 
home site. While these trees provide nesting opportunities for the kites, no old nests were 
observed. These trees also provide roosting habitat for great egrets (Ardea alba) and great blue 
herons (Ardea herodias), both of which have been observed by M&A onsite. There are not 
enough trees grouped together or large enough trees for egrets or herons to colonially nest onsite.  

6.3.6  BANK HABITATS 

Approximately 6 miles of bank habitat associated with Kellogg Creek and the ECCID Dredge 
Cut/Intake Channel that occurs within the Project site was evaluated and characterized by 
Stillwater Sciences (Stillwater Sciences 2006). Banks with habitat dominated by vegetation that 
provides in-water shelter or closely overhanging shelter for fish were classified as high quality. 
These high quality habitat types historically dominated the floodplains and banks of the 
Sacramento-San Joaquin Delta and native fish have subsequently evolved to use them during all 
phases of their lifecycle (Moyle 2002). High quality habitat includes bulrush (Schoenoplectus 
spp., formerly Scirpus spp.), cattails (Typha sp.), large woody debris (LWD), and shaded riverine 
aquatic (SRA) habitat. Overhanging vegetation, such as trees and shrubs that make up SRA or 
riparian habitat, provides cover from predators, shading that can aid in camouflaging fish, and 
provides suitable conditions for food organisms that support larger fish species. In addition, 
riparian habitat provides stability along channel banks, protecting them from the erosive force of 
waves and tidal changes (Gordon et al. 1993). Large woody debris from fallen trees and shrubs, 
bulrush, and cattails also provide important in-water hiding places to escape from predators, as 
well as spawning substrate, rearing habitat, and feeding areas (Stillwater Sciences 2006). 
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Banks with vegetation that provides only overhanging cover for fish, mostly during high tide, 
was classified by Stillwater Sciences as moderate quality. The moderate quality habitat onsite 
includes non-native Himalayan blackberry (Rubus discolor), grasses and forbs, non-native 
yellow iris (Iris pseudacorus), and non-native pampas grass (Cortaderia jubata). Banks with no 
vegetation and/or those that were eroding provide no shelter or only small hiding places in 
between rubble and were therefore categorized as low quality habitat. Low quality habitat 
includes concrete rubble/drain pipe, eroding cut banks, riprap, and tarps/tires/other debris 
(Stillwater Sciences 2006). 
 
Aquatic habitat in the Project area is comprised mainly of eroding cut bank with adjacent open 
water which provides low quality habitat for fish. In lesser quantities, there is SRA habitat, 
freshwater emergent marsh, and submerged vegetation which provides high quality habitat for 
fish. There are a number of both migratory and resident fish species present in the Delta region, 
many of which may be found in the project area. The majority of the fish present in the Delta are 
non-native, introduced species that are well adapted to the current conditions found in the Delta, 
which are highly modified from historic conditions. Resident species, such as catfish (Icatalurus 
sp.), bass (Micropterus sp.), bluegill (Lepomis macrochirus), and carp (Cyprinus carpio), which 
favor backwater habitats, are the species most likely to occur in the Project area. However, lack 
of aquatic vegetation or cover, and high levels of boating activity may limit fish abundance. 
Spawning and rearing habitat for these species may be present, but is likely to be of low quality 
due to the developed and disturbed nature of the Project area in general. Adjacent habitat 
associated with Discovery Bay is comprised of artificial channels used to harbor boats, and is 
generally considered to be low quality habitat for fish. Other adjacent habitat, associated with the 
Indian Slough Islands contains SRA as well as freshwater emergent habitat that provides high 
quality habitat for fish. 

7.  SPECIAL-STATUS SPECIES DEFINITION 

7.1  Definitions 

For purposes of this analysis, special-status species are plants and animals that are legally 
protected under the California and Federal Endangered Species Acts (CESA and FESA, 
respectively) or other regulations, and species that are considered rare by the scientific 
community. Special-status species are defined as:  
 

 plants and animals that are listed or proposed for listing as threatened or endangered 
under the CESA (Fish and Game Code §2050 et seq.; 14 CCR §670.1 et seq.) or the 
FESA (50 CFR 17.12 for plants; 50 CFR 17.11 for animals; various notices in the Federal 
Register [FR] for proposed species); 

 
 plants and animals that are candidates for possible future listing as threatened or 

endangered under the FESA (50 CFR 17; FR Vol. 64, No. 205, pages 57533-57547, 
October 25, 1999); and under the CESA (California Fish and Game Code §2068); 
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 plants and animals that meet the definition of endangered, rare, or threatened under the 
CEQA (14 CCR §15380) that may include species not found on either State or Federal 
Endangered Species lists; 

 
 Plants occurring on Lists 1A, 1B, 2, 3, and 4 of CNPS’ Electronic Inventory (CNPS 

2001). The California Department of Fish and Game (CDFG) recognizes that Lists 1A, 
1B, and 2 of the CNPS inventory contain plants that, in the majority of cases, would 
qualify for State listing, and CDFG requests their inclusion in EIRs. Plants occurring on 
CNPS Lists 3 and 4 are "plants about which more information is necessary," and "plants 
of limited distribution," respectively (CNPS 2001). Such plants may be included as 
special-status species on a case by case basis due to local significance or recent biological 
information; 

 
 migratory nongame birds of management concern listed by U.S. Fish and Wildlife 

Service (Migratory Nongame Birds of Management Concern in the United States: The 
list 1995; Office of Migratory Bird Management; Washington D.C.; Sept. 1995); 

 
 animals that are designated as "species of special concern" by CDFG (2010); 

 
 Animal species that are “fully protected” in California (Fish and Game Codes 3511, 

4700, 5050, and 5515). 
 
In the paragraphs below we provide further definitions of legal status as they pertain to the 
special-status species discussed in this report or in the attached tables. 
 
Federal Endangered or Threatened Species. A species listed as Endangered or Threatened under 
the FESA is protected from unauthorized “take” (that is, harass, harm, pursue, hunt, shoot, trap) 
of that species. If it is necessary to take a Federal listed Endangered or Threatened species as part 
of an otherwise lawful activity, it would be necessary to receive permission from the USFWS 
prior to initiating the take. 
 
State Threatened Species. A species listed as Threatened under the state Endangered Species Act 
(§2050 of California Fish and Game Code) is protected from unauthorized “take” (that is, harass, 
pursue, hunt, shoot, trap) of that species. If it is necessary to “take” a state listed Threatened 
species as part of an otherwise lawful activity, it would be necessary to receive permission from 
CDFG prior to initiating the “take.”   
 
California Species of Special Concern. These are species in which their California breeding 
populations are seriously declining and extirpation from all or a portion of their range is possible. 
This designation affords no legally mandated protection; however, pursuant to the CEQA 
Guidelines (14 CCR §15380), some species of special concern could be considered “rare.” 
Pursuant to its rarity status, any unmitigated impacts to rare species could be considered a 
“significant effect on the environment” (§15382). Thus, species of special concern must be 
considered in any project that will, or is currently, undergoing CEQA review, and/or that must 
obtain an environmental permit(s) from a public agency. 
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CNPS List Species. The California Native Plant Society (CNPS) maintains an inventory of 
special status plant species. This inventory has four lists of plants with varying rarity. These lists 
are: List 1, List 2, List 3, and List 4. Although plants on these lists have no formal legal 
protection (unless they are also state or federal listed species), the California Department of Fish 
and Game requests the inclusion of List 1 species in environmental documents. In addition, other 
state and local agencies may request the inclusion of species on other lists as well. List 1 species 
have the highest priority: List 1A species are thought to be extinct, and List 1B species are 
known to still exist but are considered “rare, threatened, and endangered in California and 
elsewhere.” All of the plants constituting List 1B meet the definitions of Section 1901, Chapter 
10 (Native Plant Protection Act) or Sections 2062 and 2067 (California Endangered Species Act) 
of the CDFG Code, and are eligible for state listing (CNPS 2001). List 2 species are rare in 
California, but more common elsewhere. Lists 3 and 4 contain species about which there is some 
concern, and are review and watch lists, respectively. Additionally, in 2006 CNPS updated their 
lists to include “threat code extensions” for each list. For example, List 1B species would now be 
categorized as List 1B.1, List 1B.2, or List 1B.3. These threat codes are defined as follows: .1 is 
considered “seriously endangered in California (over 80% of occurrences threatened/high degree 
and immediacy of threat)”; .2 is “fairly endangered in California (20-80% of occurrences 
threatened)”; .3 is “not very endangered in California (less than 20% of occurrences threatened 
or no current threats known).” 
 
Fully Protected Birds. Fully protected birds, such as the white-tailed kite and golden eagle, are 
protected under California Fish and Game Code (§3511). Fully protected birds may not be “taken” 
or possessed (i.e., kept in captivity) at any time.  
 
Protected Amphibians. Under Title 14 of the California Code of Regulations (14 CCR 41), 
protected amphibians, such as the California tiger salamander, may only be taken under special 
permit from California Department of Fish and Game issued pursuant to Sections 650 and 670.7 of 
these regulations. 

7.2  Potential Special-Status Plants on the Project Site 

Special-status plant species known to occur in the vicinity of the Project site are listed in Table 3. 
Figure 5 provides a graphical representation of the CNDDB records of special-status species 
recorded within five miles of the Project site. Only one special-status plant is known to have 
occurred in the past on the Project site. None are known to occur there now. The CNDDB has a 
1988 record for Delta button celery (Eryngium racemosum), a state listed endangered species, on 
the Project site. This is the only known record for Delta button celery in Contra Costa County. 
According to the CNDDB record, in 1998 approximately 1,500 individual Eryngium racemosum 
plants were identified south of Point of Timber Road in an alkali wetland adjacent to Kellogg 
Creek. These plants were growing in association with iodine bush, alkali heath, hyssop 
loosestrife (Lythrum hyssopifolium), salt grass, alkali weed (Cressa truxillensis), and 
Mediterranean barley. Monk & Associates contacted the observer of this population, Ms. Leslie 
Zander of Zander Associates, and confirmed that the sighting was made on the Pantages 
property. Ms. Zander vouchered a specimen of the plant at the UC Jepson Herbarium in Berkeley 
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(S. Lynch of Monk & Associates, pers. comm. with L. Zander of Zander Associates, September 
26, 2006).  
 
Monk & Associates identified one specimen of Eryngium onsite in October 2005 and believe that 
it could have been Delta button celery; however, owing to its dried condition this specimen could 
not be positively identified to species. Regardless, since Eryngium racemosum has been 
identified onsite, is on record in CDFG’s database (the CNDDB), and is vouchered at the UC 
Jepson Herbarium in Berkeley, M&A regard the Project site as suitable habitat for this species.  
 
Monk & Associates conducted a subsequent search of the Project site in September 2006 for 
Delta button celery and was unable to find it. At the time of Monk & Associates’ 2005 and 2006 
surveys the Project site had been disked (with the exception of the Corps’ confirmed waters of 
the U.S.) making plant identification difficult. Regardless, in 2003 Miriam Green Associates 
conducted focused surveys for special-status plants on the Project site. These surveys were 
conducted in April, June, and September 2003, months corresponding to the known blooming 
periods of the special-status plants in question. No special-status plants were identified during 
the surveys (Miriam Green Associates 2003), not even the Delta button celery that had been 
previously identified onsite in 1998. 
 
Although a specimen of Delta button celery that was identified onsite was vouchered at the UC 
Jepson Herbarium, CEQA requires an analysis of the existing site conditions only and not 
historic conditions or findings. Thus, as Delta button celery no longer occurs on the Project site, 
impacts to this species from the currently proposed development are not expected to result in 
significant adverse impacts to this species. As such, pursuant to CEQA, no mitigation 
requirements for Delta button celery are warranted. 

7.3  Potential Special-Status Animals on the Project Site 

Special-status wildlife species known to occur in the vicinity of the Project site are listed in 
Table 4. Figure 5 provides a graphical representation of the CNDDB records of special-status 
species recorded within five miles of the Project site. According to the CNDDB and the USFWS’ 
list, a total of 33 special-status animal species are known to occur in the region of the Project site 
(Table 4). Of these 33 species, two have been identified on the Project site: vernal pool fairy 
shrimp and western pond turtle. These two species are discussed below along with six 
threatened, endangered, or sensitive fish species and ten other special-status animal species that 
have potential to occur onsite. All other special-status fish and animal species considered for this 
Project site were dismissed due to an absence of habitat. All 33 species are discussed in Table 4. 
 
Invertebrates 

7.3.1  VERNAL POOL FAIRY SHRIMP 

The vernal pool fairy shrimp (Branchinecta lynchi) is a federally listed threatened species. It has 
no state status. This fairy shrimp is found in vernal pool habitats of the Central Valley, central 
coast mountains, and south coast mountains (Eng et al. 1990). It is typically found in pools and 
swales with clear to tea-colored water that have a grassy substrate. In 2003 USFWS-approved 
protocol surveys for vernal pool crustaceans were conducted on the Project site. The vernal pool 
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fairy shrimp was identified in an isolated wetland on the Project site, labeled SW2 (Appendix 
A)(Gibson & Skordal 2003). Due to the presence of this listed fairy shrimp on the Project site, 
mitigation will be required. See the Impacts and Mitigations section of this report for further 
details. 
 
Fish 
 
On August 5, 2010, Stillwater Sciences, the applicant’s fisheries biologists, prepared a technical 
memorandum to respond to the NMFS’ comments on the EIR’s Notice of Preparation (NOP) that 
were related specifically to aquatic and bank habitat. Since the NMFS’ questions and Stillwater 
Sciences’ responses do not address individual fish species but rather provide more of a general 
fisheries and aquatic habitat discussion, the information in the technical memorandum is not 
included in the special-status species discussions below. The technical memo is appended to this 
report (Appendix C) 

7.3.2  STEELHEAD -CALIFORNIA CENTRAL VALLEY 

Steelhead (Oncorhynchus mykiss) is a federally threatened species. It has no state status. The 
Project site is also located within designated critical habitat for the California Central Valley 
ESU (70 FR 52488). Adult steelhead migration generally starts in July, peaks in September, and 
continues through February or March (Hallock 1987). Spawning occurs primarily from January 
through March, but may begin as early as late December and may extend through April (Hallock 
1987). Wild stocks are now mostly confined to spawning in the upper Sacramento River 
downstream of Keswick Dam, upper Sacramento River tributaries such as Deer, Mill, and 
Antelope creeks, and the Yuba River downstream of Englebright Dam (S.P. Cramer and 
Associates 1995). Juvenile steelhead rear a minimum of one and typically two or more years in 
freshwater before migrating to the ocean. Juvenile migration to the ocean generally occurs from 
December through August. The peak months of juvenile migration are January to May (McEwan 
2001). 
 
Spawning does not occur in the Project vicinity, therefore impacts to eggs or fry are not 
expected. Adult migration would be a seasonal factor, and it would be likely that significant 
number of this fish would not occur in the project area. It is also likely that juveniles may occur 
in or move through the Project area. Temporary construction-related turbidity and noise may 
impact foraging and predator avoidance behaviors of steelhead adults and juveniles. 
Accordingly, mitigation will be required to reduce potential impacts to less than significant 
levels. See the Impacts and Mitigations section of this report for further details.  

7.3.3  CENTRAL VALLEY SPRING-RUN CHINOOK SALMON 

Spring-run Chinook salmon (Oncorhynchus tshawytscha) is listed as threatened under both the 
federal and state Endangered Species Acts. Spring-run chinook salmon were listed as a federally 
threatened species on September 16, 1999 and reaffirmed on June 28, 2005. Adult spring-run 
Chinook salmon enter the mainstem Sacramento River from March through September, with the 
peak upstream migration occurring from May through June (Yoshiyama et al. 1998). Spring-run 
Chinook salmon spawn in the upper reaches of the mainstem Sacramento River and tributary 
streams (USFWS 1995), with the largest tributary runs occurring in Butte, Deer, and Mill creeks 
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(Yoshiyama et al. 1998). Juveniles emerge in November and December in most locations but 
may emerge later when water temperature is cooler. 
 
Juvenile spring-run Chinook salmon typically spend up to one year rearing in freshwater before 
migrating to sea as yearlings, but some may migrate downstream as young-of-year juveniles. 
Rearing takes place in their natal streams, the mainstem of the Sacramento River, inundated 
floodplains (including the Sutter and Yolo bypasses), and the Delta. Based on observations in 
Butte Creek and the Sacramento River, young-of-year juveniles typically migrate from 
November through May. Yearling spring-run Chinook salmon migrate from October to March, 
with peak migration in November (Cramer and Demko 1997, Hill and Webber 1999). 
Downstream migration of yearlings typically coincides with the onset of the winter storm season, 
and migration may continue through March (CDFG 1998). 
 
Spawning does not occur in the Project vicinity, therefore impacts to eggs or fry are not expected 
(Stillwater Sciences 2007). Adult migration through the Delta is generally restricted to larger 
rivers; therefore, adults are not expected to occur in the Project area or vicinity where they may 
be affected; however, a small number of juveniles may occur in the Project area. Construction-
related turbidity may impact foraging and predator avoidance behaviors for a small number of 
Spring-run Chinook salmon juveniles, thus mitigation will be required to reduce potentially 
significant impacts to levels regarded as less than significant. See the Impacts and Mitigations 
section of this report for further details. 

7.3.4  CENTRAL VALLEY FALL/LATE FALL RUN CHINOOK SALMON 

Central Valley fall/late fall run Chinook salmon (Oncorhynchus tshawytscha) is designated as a 
California “species of special concern.” This designation does not provide direct legal protection 
pursuant to CESA or FESA. On September 16, 1999, NMFS determined that listing the Central 
Valley fall/late fall run Chinook salmon was not warranted but classified it as a Species of 
Concern on April 15, 2004 due to specific risk factors. Pursuant to the Magnusson-Stevens Act 
the Project site is located within designated Essential Fish Habitat (EFH) for Central Valley fall 
and late-fall Chinook salmon. 
 
Fall-run Chinook salmon migrate into the Sacramento River and its tributaries from June through 
December in mature condition and spawn from late September through December, soon after 
arriving at their spawning grounds (Yoshiyama et al. 1998). Emergence occurs from December 
through March, and juveniles migrate downstream to the ocean soon after emerging, rearing in 
freshwater for only a few months. Smolt (i.e., juveniles physiologically ready to enter seawater) 
out migration typically occurs from March through July (Yoshiyama et al. 1998). Late fall-run 
Chinook salmon migrate upstream before they are sexually mature, and hold near spawning 
grounds for 1 to 3 months before spawning. Upstream migration takes place from October 
through April and spawning occurs from late January through April, with peak spawning in 
February and March (Yoshiyama et al. 1998). Juvenile late fall-run Chinook salmon rear in their 
natal streams during the summer, and in some streams they remain throughout the year. Smolt 
out migration can occur from November through May (Yoshiyama et al. 1998). The most 
abundant spawning populations of fall/late fall-run Chinook salmon occur in the Sacramento, 
Feather, Yuba, and American rivers (Mills and Fisher 1994).  
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Spawning does not occur in the Project vicinity, therefore impacts to eggs or fry are not expected 
(Stillwater Sciences 2007). Adult migration through the Delta is generally restricted to larger 
rivers; therefore, adults are not expected to occur in the Project area or vicinity where they may 
be affected; however, a small number of fall/late fall-run Chinook salmon juveniles may occur in 
the project area (op. cit.). Construction-related turbidity and noise may impact foraging and 
predator avoidance behaviors for a small number of juveniles, thus mitigation will be required to 
reduce potentially significant impacts to this species to levels regarded as less than significant. 
See the Impacts and Mitigations section of this report for further details. 

7.3.5  SACRAMENTO RIVER WINTER-RUN CHINOOK SALMON 

Sacramento River Winter-run Chinook salmon (Oncorhynchus tshawytscha) is listed as 
endangered under both the state and federal Endangered Species Acts. Sacramento River winter-
run Chinook salmon were federally listed as endangered on January 4, 1994 and reaffirmed on 
June 28, 2005. Winter-run Chinook salmon spend 1 to 3 years in the ocean. Adult winter-run 
Chinook salmon leave the ocean and migrate through the Delta into the Sacramento River from 
December through July with peak migration in March (Moyle 2002). Adults spawn from mid-
April through August (Moyle 2002). The primary spawning habitat in the Sacramento River is 
above Red Bluff Diversion Dam (NMFS 2001).  
 
Winter-run Chinook salmon smolts may migrate through the Delta and bay to the ocean from 
November through May (Yoshiyama et al. 1998). The Sacramento River channel is the main 
migration route through the Delta. However, the Yolo Bypass also provides significant out 
migration passage during higher flow events. 
 
Spawning does not occur in the Project vicinity, therefore impacts to eggs or fry are not expected 
(Stillwater Sciences 2007). Adult migration through the Delta is generally restricted to larger 
rivers; therefore, adults are not expected to occur in the Project area or vicinity where they may 
be affected; however, a small number of winter-run Chinook salmon juveniles may occur in the 
Project area (op. cit.). Construction-related turbidity and noise may impact foraging and predator 
avoidance behaviors for a small number of juveniles, thus mitigation will be required to reduce 
potentially significant impacts to levels regarded as less than significant. See the Impacts and 
Mitigations section of this report for further details. 

7.3.6  DELTA SMELT 

Delta smelt (Hypomesus transpacificus) is listed as threatened under both the state and federal 
Endangered Species Acts. Delta smelt are endemic to the Sacramento-San Joaquin estuary and 
are found seasonally in Suisun Bay and Suisun Marsh (Moyle 2002). The Project site is within 
the region designated as critical habitat for this species. Critical habitat for Delta smelt consists 
of all water and all submerged lands below ordinary high water and the entire water column 
bounded by and contained in Suisun Bay (including the contiguous Grizzly and Honker Bays); 
the length of Goodyear, Suisun, Cutoff, First Mallard (Spring Branch), and Montezuma Sloughs; 
and the existing contiguous waters in the Delta (59 FR 65256). Critical habitat for delta smelt is 
designated in the following California counties: Alameda, Contra Costa, Sacramento, San 
Joaquin, Solano, and Yolo (USFWS 2003).  
 

B-25



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 20

MONK & ASSOCIATES 

Delta smelt are typically found in shallow water where salinity ranges from 2 to 7 parts per 
thousand (ppt), although they have been observed at salinities between 0 to 18.4 ppt (Moyle 
2002). Delta smelt have relatively low fecundity (that is, reproduction rates are low) and most 
live for one year (Moyle 2002). They feed on plankton, invertebrates such as copepods, 
Cladocera, and amphipods, and insect larva (Moyle 2002). Delta smelt are semi-anadromous. 
During their spawning migration, adults move into the freshwater channels and sloughs of the 
Delta between December and January (Moyle 2002). Spawning occurs between January and 
July, with peak spawning from April through mid-May (Moyle 2002). Spawning locations in the 
Delta have not been identified and are inferred from larval catches (Bennett 2005). Larval fish 
have been observed in Montezuma Slough (Wang 1986), Suisun Slough in Suisun Marsh (Moyle 
2002), the Napa River estuary (Stillwater Sciences 2006), the Sacramento River above Rio Vista, 
and Cache, Lindsey, Georgiana, Prospect, Beaver, Hog, Sycamore, and Barker sloughs (USFWS 
1996).  
 
The Project area contains suitable spawning and rearing habitat for Delta smelt (Stillwater 
Sciences 2007). Short-term, construction-related impacts may occur from in-water work that 
increases turbidity and suspends pollutants in the water column which could smother eggs and 
disrupt larval development and dispersal (op.cit.). Turbidity may also disrupt juvenile and adult 
feeding, predator avoidance behavior, and migration patterns. These impacts would be regarded 
as potentially significant pursuant to CEQA. While mitigation would be necessary for temporary 
impacts to this species, long-term impacts to Delta smelt or Delta smelt critical habitat are not 
expected to occur with the implementation of the proposed habitat mitigation. Mitigation could 
be implemented to reduce potential significant impacts to levels regarded as less than significant. 
See the Impacts and Mitigations section of this report for further details. 

7.3.7  GREEN STURGEON 

The southern population of green sturgeon (Acipenser medirostris) was listed as threatened under 
the federal Endangered Species Act on April 7, 2006 (71 FR 17757) and is designated as a 
California “species of special concern.” This title affords no legally mandated protection for this 
species; however, pursuant to CEQA (14 CCR §15380), any project related impacts to this 
species would be regarded as significant. Critical Habitat for this species was designated and 
became effective on November 9, 2009. The Project site lies within designated Critical Habitat 
(73 FR No. 174, 52110). The Sacramento River supports the southernmost spawning population 
of green sturgeon (Moyle 2002). The green sturgeon is anadromous, but it is the most marine-
oriented of the sturgeon species and has been found in near shore marine waters from Mexico to 
the Bering Sea (70 FR 17386). 
 
Adults typically migrate upstream into rivers between late February and late July. Spawning 
occurs from March to July, with peak spawning from mid-April to mid-June. Little is known 
about the specific spawning habitat preferences of green sturgeon. In the Central Valley, 
spawning occurs in the Sacramento River upstream of Hamilton City, perhaps as far upstream as 
Keswick Dam (Adams et al. 2002), and possibly in the lower Feather River (Moyle 2002). Little 
is known about movements, habitat use, and feeding habits of green sturgeon. Green sturgeon 
have been salvaged at the state and federal fish collection facilities in every month, indicating 
that they are present in the Delta year-round. Juveniles and adults are reported to feed on benthic 
invertebrates, including shrimp and amphipods, and small fish (70 FR 17386). 
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Spawning does not occur in the Project vicinity, therefore impacts to eggs or fry are not expected 
(Stillwater Sciences 2007). Adult migration through the Delta is generally restricted to larger 
rivers; therefore, adults are not expected to occur in the Project area or vicinity where they may 
be affected; however, a small number of green sturgeon juveniles may occur in the Project area. 
Construction-related turbidity may impact foraging and predator avoidance behaviors for a small 
number of green sturgeon juveniles, and such impacts would be regarded as potentially 
significant pursuant to the CEQA. Mitigation will be required to reduce these impacts to levels 
regarded as less than significant pursuant to CEQA. See the Impacts and Mitigations section of 
this report for further details. 

7.3.8  LONGFIN SMELT 

Longfin smelt (Spirinchus thaleichthys) is designated as a California “species of special 
concern.” This title affords no legally mandated protection for this species; however, pursuant to 
CEQA (14 CCR §15380), any project related impacts to this species would be regarded as 
significant. Longfin smelt are anadromous and occur in the lower Delta area and as far upstream 
as Medford Island in the San Joaquin River system. The spawning period for longfin smelt 
extends from November to June, with the majority occurring between December and February. 
Spawning substrates include sandy-gravel, rocks, and aquatic plants (Emmett et al. 1991, as cited 
in Moyle et al. 1995; Wang 1986). Most longfin smelt reach maturity after one year, and the 
majority of fish die after their first spawning season. After hatching, larval fish rise to the upper 
portions of the water column, allowing them to be carried with the tide to food-rich areas (Moyle 
et al. 1995; Moyle 2002).  
 
It is unlikely that adult migration or spawning of this species would occur within the project area, 
since the area is not along a primary migration corridor (Stillwater Sciences 2007). However, 
larvae may be present during emigration because they are widely dispersed by tidal action and 
other hydrodynamic forces in the Delta. Short-term, construction-related impacts may occur 
from in-water work that increases turbidity and suspends pollutants in the water column which 
could smother longfin smelt eggs and disrupt larval development and dispersal (op. cit.). Such 
impacts would be regarded as potentially significant. Mitigation will be required to reduce such 
impacts to levels regarded as less than significant pursuant to the CEQA. See the Impacts and 
Mitigations section of this report for further details. 

7.3.9  PACIFIC LAMPREY 

Pacific lamprey (Lampetra tridentate) is designated as a California “species of special concern.” 
This title affords no legally mandated protection for this species; however, pursuant to CEQA 
(14 CCR §15380), any project related impacts to this species would be regarded as significant.  
This anadromous fish is found in the Sacramento and San Joaquin rivers and their tributaries 
(Wang 1986). Adults migrate from the ocean and enter freshwater rivers and streams from July 
to October. Spawning takes place in spring in gravelly streams. Young hatch and move to lower 
velocity areas with muddy substrate and remain there for 4 to 6 years before returning to the 
ocean as adults during high runoff periods in the late winter or early spring.   
 
It is unlikely that adult migration or spawning of this species would occur within the project area, 
since the area is not along a primary migration corridor (Stillwater Sciences 2007). However, 
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juveniles may be present during emigration because they rear in the soft, muddy or sandy 
bottoms of the Delta channels, and may be widely dispersed by tidal action and other 
hydrodynamic forces in the Delta. Construction-related turbidity may impact foraging and 
predator avoidance behaviors for a small number of Pacific lamprey juveniles. Such impacts 
would be regarded as potentially significant. Accordingly, mitigation will be required to reduce 
impacts to levels regarded as less than significant. See the Impacts and Mitigations section of this 
report for further details. 

7.3.10  RIVER LAMPREY 

River lamprey (Lampetra ayresi) is designated as a California “species of special concern.” This 
title affords no legally mandated protection for this species; however, pursuant to CEQA (14 
CCR §15380), any project related impacts to this species would be regarded as significant.  River 
lamprey are similar to Pacific lamprey, although they are less common. River lamprey is an 
anadromous species that is found in the Sacramento-San Joaquin estuary and its tributaries 
(Wang 1986). When in freshwater, adults spend most of their time in the lower reaches of the 
larger streams. Spawning takes place in smaller tributary streams, usually between April and 
May. Spawning behavior is not known, but is probably similar to other species of lamprey 
(Wang 1986). 
 
It is unlikely that adult migration or spawning of this species would occur within the project area, 
since this species is typically found in backwaters of mainstem rivers and tributaries. However, 
juveniles may be present during emigration because they rear in the soft, muddy or sandy 
bottoms of the Delta channels, and may be widely dispersed by tidal action and other 
hydrodynamic forces in the Delta (Stillwater Sciences 2007). Construction-related turbidity may 
impact foraging and predator avoidance behaviors for a small number of river lamprey juveniles. 
Such impacts would be regarded as potentially significant. Accordingly, mitigation will be 
required to reduce impacts to levels regarded as less than significant. See the Impacts and 
Mitigations section of this report for further details. 

7.3.11  SACRAMENTO SPLITTAIL 

Sacramento splittail (Pogonichthys macrolepidotus) is designated as a California “species of 
special concern.” This title affords no legally mandated protection for this species; however, 
pursuant to CEQA (14 CCR §15380), any project related impacts to this species would be 
regarded as significant. This native freshwater fish is found as far south as the lower reaches of 
all tributaries of the Sacramento-San Joaquin Delta (Wang 1986). Spawning occurs from late 
January to July in tidal freshwater and flooded rivers where submerged aquatic vegetation is 
present. Eggs are adhesive and attach to aquatic vegetation. Larvae are able to tolerate brackish 
water and remain near shore before moving to deeper water as they grow. 
 
Potentially suitable shallow water habitat for spawning splittail and juveniles occurs in the 
project area in the western portion of the ECCID Dredge Cut/Intake Channel. However, the 
habitat is of low quality, with little submerged aquatic vegetation. It is unlikely that spawning 
would occur in the project area (Stillwater Sciences 2007). Construction-related turbidity may 
impact foraging and predator avoidance behaviors for a small number of Sacramento splittail 
juveniles. Such impacts would be regarded as potentially significant. Accordingly, mitigation 
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will be required to reduce impacts to levels regarded as less than significant. See the Impacts and 
Mitigations section of this report for further details. 
 
Amphibians 

7.3.12  CALIFORNIA RED-LEGGED FROG 

The California red-legged frog (CRLF) (Rana draytonii) was federally listed as threatened on 
May 23, 1996 (Federal Register 61: 25813-25833) and as such is protected pursuant to the 
Federal Endangered Species Act. Critical habitat for this species was designated on March 13, 
2001 (Federal Register 66: 14625-14674); however on November 6, 2002 a court decision 
removed many of the critical habitat units that had been designated for the frog on March 13, 
2001. On April 13, 2004 the USFWS re-proposed critical habitat for CRLF. Due to budget and 
time constraints, the re-proposal is very similar to the March 2001 critical habitat designation for 
CRLF. The USFWS Final Rule on designated critical habitat for the California red-legged frog 
was issued on April 13, 2006 (Federal Register 71:19243-19345). This rule became effective 
May 15, 2006. Subsequent to the May 16, 2006 rule, the USFWS decided to revise the 2006 rule 
due to concerns about its scientific validity. On September 16, 2008, the USFWS proposed to 
revise critical habitat for the California red-legged frog (USFWS 2008). On April 28, 2009 the 
USFWS re-opened the comment period on the Proposed Rule on the revised designation of 
critical habitat for the California red-legged frog (Federal Register 74:19184-19192). Almost a 
full year later, on March 16, 2010, the USFWS issued the final rule on California red-legged frog 
critical habitat (USFWS 2010). The Project site is located outside designated critical habitat.  
 
This frog is also a California “species of special concern.” California “species of special 
concern” are species in which their California breeding populations are seriously declining and 
extirpation from all or a portion of their range is possible (Remsen 1978). This title affords no 
legally mandated protection for this species; however, pursuant to CEQA (14 CCR §15380), any 
project related impacts to this species would be regarded as significant.  
 
The California red-legged frog is typically found in slow-flowing portions of perennial streams, 
and in ephemeral streams, and hillside seeps that maintain pool environments or saturated soils 
throughout the summer months. Riparian vegetation such as willows (Salix sp.) and emergent 
vegetation such as cattails are preferred red-legged frog habitats, though not necessary for this 
species to be present, as this frog is also found in open water ponds. Adult California red-legged 
frogs are primarily nocturnal (USFWS 2010). Populations of California red-legged frog will be 
reduced in size or eliminated from ponds supporting non-native species such as bullfrogs (Rana 
catesbeiana), Centrarchid fish species (such as sunfish, blue gill, or large mouth bass), and signal 
and red swamp crayfish (Pacifastacus leniusculus and Procambarus clarkii, respectively), all 
known California red-legged frog predators. However, M&A biologists have observed California 
red-legged frogs of all age classes in ponds supporting bass and in streams supporting sunfish. 

According to the CNDDB, the closest known record for CRLF to the Project site is located 
approximately 4.6 miles to the southwest (Occurrence Number 541). The applicant’s biological 
consultant, Eric Hansen, in association with Miriam Green Associates, completed an assessment 
of the Project site as to its suitability for the California red-legged frog. The results of Mr. 
Hansen’s assessment report titled: Evaluation of Potential California Red-Legged Frog (Rana 
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aurora draytonii) Habitat on the Pantages Bays Property, Contra Costa County, California 
(April 1, 2010) are provided here. According to this April 1, 2010 report: “This assessment 
concludes that the Pantages Bay property contains habitats suitable for California red-legged 
frogs in the form of a 14.24-acre perennial emergent marsh. However, the high level of human 
disturbance, persistent cattle grazing, historical agricultural practices, presence of bullfrogs, lack 
of larvae and adults during both dip-netting and visual amphibian survey in 2003, isolation by 
surrounding residential development, broad tidal rivers and channels, intensive row-crop 
agriculture, and lack of either historical or recent sightings of this species within a 5-kilometer 
radius combine to make the occurrence of red-legged frogs here unlikely, either now or in the 
future due to the site’s distinct isolation from suitable or occupied habitats.” This habitat 
assessment follows an earlier habitat assessment that draws the same conclusions that was 
prepared by Miriam Green Associates and that was submitted to the USFWS on January 18, 
2006. 
 
On February 15, 2006, the USFWS (R. Olah and S. Larsen) responded to Miriam Green 
Associates’ Habitat Assessment with an email letter that states: “…we [are] not requiring 
surveys in this area because it can be assumed to be habitat for both the red-legged frog and giant 
garter snake. Compensation for effects to these species could probably be handled by 
contributing to the HCP. This can be worked out in your section 7 consultation when we get a 
request from the Corps.”  
 
Hence, based on this email communication from the USFWS and the absence of nocturnal 
California red-legged frog surveys onsite following the USFWS’ current survey protocol which 
may be used to support a negative finding, it has been determined that impacts to the California 
red-legged frog from future site development are potentially significant. Mitigation for the 
Project’s potential impact to CRLF will be required to reduce such impacts to levels regarded as 
less than significant pursuant to CEQA. Please see the Impacts and Mitigations Section for 
further details. 
 
Reptiles 

7.3.13  WESTERN POND TURTLE  

The western pond turtle (Emys marmorata) is a state “species of special concern.” This 
designation does not provide direct legal protection pursuant to CESA. The western pond turtle 
is a habitat generalist, inhabiting a wide range of fresh and brackish, permanent and intermittent 
water bodies from sea level to about 4,500 feet above sea level (USFWS 1992). Typically, this 
species is found in ponds, marshes, ditches, streams, and rivers that have rocky or muddy bottoms. 
This turtle is most often found in aquatic environments with plant communities dominated by 
watercress, cattail, and other aquatic vegetation. It is a truly aquatic turtle that usually only leaves 
the aquatic site to reproduce and to overwinter. Recent field work has demonstrated that western 
pond turtles may overwinter on land or in water, or may remain active in water during the winter 
season; this pattern may vary considerably with latitude, water temperature, and habitat type and 
remains poorly understood (Jennings and Hayes 1994). 
 
The pond turtle also requires upland areas for burrowing habitat where it digs nests and buries its 
eggs. These nests can extend from 52 feet to 1,219 feet from watercourses (Jennings and Hayes 
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1992), however most pond turtles nest in uplands within 250 meters of water (Bury, unpublished). 
Upland nest sites are usually found in areas with sparse vegetation. Sunny, barren, and undisturbed 
(not disked) land provides optimal habitat, while shady riparian habitat and planted agricultural 
fields do not provide suitable habitat (op. cit.). Eggs are typically laid from March to August (Zeiner 
et. al. 1988), with most eggs being laid in May and June. Hatchlings will stay in the nest until the 
following April (Bury, unpublished). Predators of juvenile pond turtles include the non-native 
bullfrog (Rana catesbeiana) and Centrarchid fish (sunfish). This turtle is most visible between 
April and July when it can be observed basking in the sun. In areas where the water is very warm 
during these months, however, it will bask in the warm water and will be more difficult to 
observe. It eats plants, insects, worms, fish and carrion (Stebbins 2003).  
 
Basking western pond turtles have been identified on the Project site on multiple occasions in the 
emergent marsh habitat and along Kellogg Creek. In addition to the Project site providing 
basking and aquatic habitat for turtles, the surrounding upland habitat may provide suitable 
nesting habitat. Based on the known presence of the western pond turtle on the Project site, 
potential impacts to this species are regarded as potentially significant. Mitigation could be 
implemented to reduce potential significant impact to this species and its habitat to levels 
regarded as less than significant. See the Impacts and Mitigations section for details. 

7.3.14  GIANT GARTER SNAKE 

The giant garter snake (Thamnophis gigas) was federally listed as threatened in its entire range 
on October 20, 1993 (Federal Register 58: 54053-54066). Critical habitat has not been 
designated for this species. It is also a state listed threatened species. 
 
The giant garter snake is one of the largest garter snakes, reaching a total length of at least 63 
inches. Dorsal background coloration varies from brownish to olive with a checkered pattern of 
black spots, separated by a yellow dorsal stripe and two light colored lateral stripes. Giant garter 
snakes feed primarily on small fishes, tadpoles, and frogs. Habitat requirements consist of (1) 
adequate water during the snake's active season (early-spring through mid-fall) to provide food 
and cover; (2) emergent, herbaceous wetland vegetation, such as cattails and bulrushes, for 
escape cover and foraging habitat during the active season; (3) grassy banks and openings in 
waterside vegetation for basking; and (4) higher elevation uplands for cover and refuge from 
flood waters during the snake's dormant season in the winter. The giant garter snake inhabits 
small mammal burrows and other soil crevices above prevailing flood elevations throughout its 
winter dormancy period. Giant garter snakes typically select burrows with sunny exposure along 
south and west facing slopes. The breeding season extends through March and April, and 
females give birth to live young from late July through early September. Sexual maturity 
averages three years for males and five years for females (Brode 1988, USFWS 2003).  
 
The giant garter snake inhabits agricultural wetlands and other waterways such as irrigation and 
drainage canals, sloughs, ponds, small lakes, low gradient streams, and adjacent uplands in the 
Central Valley. Because of the direct loss of natural habitat, the giant garter snake relies heavily 
on rice fields in the Sacramento Valley, but also uses managed marsh areas in Federal National 
Wildlife Refuges and State Wildlife Areas. There have been only a few recent sightings of giant 
garter snakes in the San Joaquin Valley. Giant garter snakes are typically absent from larger 
rivers because of lack of suitable habitat and emergent vegetative cover, and from wetlands with 
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sand, gravel, or rock substrates. Riparian woodlands typically do not provide suitable habitat 
because of excessive shade, lack of basking sites, and absence of prey populations. However, 
some riparian woodlands do provide good habitat. Giant garter snakes can inhabit water bodies 
that contain predatory fish. When appropriate cover is available they appear to be able to survive 
just fine, even when numerous predators share the same habitats. California’s major rivers have 
been highly channelized, removing oxbows and backwater areas that probably at one time 
provided suitable habitat (Brode 1988, USFWS 2003). 
 
In 2003, Eric Hansen conducted a Habitat Assessment for the giant garter snake on the Project 
site. Mr. Hansen is a federal 10(a)(1)(A) permittee authorized by the USFWS to survey for and 
handle the giant garter snake. Mr. Hansen visually surveyed all aquatic habitats on the Project 
site for the characteristics that constitute the preferred habitat of this species. His 2003 habitat 
assessment has the following results: “Despite disturbances due to recent cattle grazing, past 
agricultural activities, and ongoing human activity, this assessment shows that potential habitat 
for the giant garter snake exists at the Pantages property. The west bank of Kellogg Creek along 
the eastern edge of the Pantages property possesses the minimum characteristics necessary to 
support this species. Banks are sunny and are characterized by dense, terrestrial vegetation 
interspersed with open areas to provide potential for basking. Cracks and burrows in the banks 
provide short-term aestivation sites, while the adjacent uplands provide potential refugia for 
giant garter snakes during the dormant winter season. While emergent vegetation is present in 
only about 25 percent of the open channel, it does provide foraging opportunities along the 
slough margins.” Further, it states “…the narrower, more densely vegetated segment of Kellogg 
Creek that extends southwest at the southern end of the Pantages property is more suited to giant 
garter snakes and could support them on a permanent basis.” This assessment then concludes: 
“While habitat characteristics in and of themselves are generally suitable for giant garter snakes 
in portions of the Pantages property, in theory, the high level of human disturbance, persistent 
cattle grazing, historical agricultural practices, and absence of either historical or recent sightings 
of this species within a 9-mile radius make the occurrence of giant garter snakes here unlikely.” 
 
In 2010, Mr. Hansen updated his 2003 Habitat Assessment by conducting additional background 
research on giant garter snake sightings and studies in the area. On March 2, 2010, Mr. Hansen 
returned to the Project site to update his past habitat assessment field study. Mr. Hansen’s most 
recent, April 1, 2010 Habitat Assessment ties together this recent data research and field study 
and concludes: “the Pantages Bays property contains habitats suitable for giant garter snakes in 
the form of 16.04 acres of perennial emergent marsh and the vegetated edges of Kellogg Creek 
and ECCID Dredge Cut. However, while habitat characteristics in and of themselves are 
generally suitable for giant garter snakes on this portion of the Pantages Bays property, the high 
level of human disturbance, persistent cattle grazing, historical agricultural practices, presence of 
bullfrogs and predatory fish, isolation by surrounding residential development, lack of 
documented breeding populations within the central Delta, and lack of either historical or recent 
sightings of this species within a 9-mile radius combine to substantially reduce the likelihood 
that giant garter snakes would occur on site.”  
 
In the absence of a giant garter snake trapping study which would more conclusively prove this 
snake’s presence or absence, and based on USFWS’ email to the applicant’s consultant stating 
that: “it can be assumed [that the Project site is] …habitat for both the red-legged frog and giant 
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garter snake. Compensation for effects to these species could probably be handled by 
contributing to the HCP. This can be worked out in your section 7 consultation when we get a 
request from the Corps” (email between R. Olah (USFWS) and M. Green (Miriam Green 
Associates), February 15, 2006), impacts to this species must be regarded as potentially 
significant. Mitigation could be implemented to reduce such impacts to levels regarded as less 
than significant pursuant to CEQA. This is discussed further in the Impacts and Mitigations 
Section of this report. 
 
Birds 

7.3.15  SWAINSON’S HAWK 

The Swainson's hawk (Buteo swainsonii) is a state listed threatened species pursuant to the 
California Endangered Species Act, Title 14, California Code of Regulations. While it has no 
special federal status, it is protected from direct take under the Federal Migratory Bird Treaty Act 
of 1918 (16 U.S.C. 703-711). Swainson’s hawks, their nests, eggs, and young are also protected 
under California Fish and Game Code (§3503, §3503.5, §3513, and §3800). Finally, pursuant to 
CEQA, this hawk would be considered rare and impacts to its nest sites or hunting habitat (also 
called “foraging habitat”) would likely be regarded as significant based upon guidelines provided 
for this raptor. It is M&A’s experience that CDFG vigorously responds to circulated DEIRs that do 
not present Swainson’s hawk mitigation measures when proposed projects are located within five 
miles (and even 10 miles) of Swainson’s hawk nests (this is discussed further in the sections 
below). 
 
The Swainson’s hawk is a summer visitor to California. In the fall months, most Swainson’s 
hawks migrate to South America before returning to the United States to breed once again in the 
late spring. There may also be a small population of Swainson’s hawks that remain resident in the 
Delta and Central Valley of California year-round. In California, the nesting population of 
Swainson’s hawks has declined greatly in recent years due primarily to habitat loss. This raptor 
inhabits open to semi-open areas at low to middle elevations in valleys, dry meadows, foothills, 
and level uplands (Kochert 1986). It nests almost exclusively in trees and will nest in almost any 
tree species that is at least 10 feet tall (Schmutz et. al. 1984). Nests are constructed in isolated 
trees that are dead or alive along drainages and in wetlands, or in windbreaks in fields and 
around farmsteads (Palmer 1988). Swainson’s hawks occasionally nest in shrubs, on telephone 
poles, and on the ground. In the Central Valley of California, the majority of Swainson's hawk 
nests and territories are associated with riparian systems and nests are commonly found in 
cottonwoods and oaks (Schlorff et. al. 1984). They have also been documented nesting in 
eucalyptus (Eucalyptus spp.), black walnut (Juglans hindsii), black locust (Robinia 
pseudoacacia), almond (Prunus dulcis), Osage orange (Maclura pomifera), Arizona cypress 
(Cupressus arizonica) and pine (Pinus spp.) (CNDDB records).  
 
Foraging habitats include alfalfa fields, fallow fields, beet, tomato, and other low-growing row or 
field crops, dry-land and irrigated pasture, and rice land when not flooded (CDFG 1994). The 
Swainson's hawk generally forages in open habitats with short vegetation containing small 
mammals, reptiles, birds, and insects. Its primary prey in the Central Valley is California 
meadow vole (Microtus californicus). Agricultural areas are often preferred over more natural 
grassland habitats due to larger prey populations. In addition, agricultural practices (planting, 
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maintenance, harvesting, disking) allow for access to prey, and very likely increase foraging 
success of Swainson’s hawks by flushing prey (personal communication between J. Estep and G. 
Monk 2002). During the nesting season Swainson’s hawks usually forage within two miles of the 
nest. Swainson’s hawk does not require habitats that contain many perches because it most often 
searches for prey aerially, therefore it can occupy habitats with few or no perches except the nest 
tree (James 1992). 
 
Swainson’s hawks are known to nest within one-tenth (0.1-mile) of a mile (northeast) of the 
Project site along Indian Slough (CNDDB Occurrence Number 1211). While Swainson’s hawks 
have not been observed nesting on the Project site by Miriam Green Associates or M&A, the 
eucalyptus trees and pine trees along the Project site’s northern boundary provide suitable 
nesting habitat for this raptor. M&A observed one Swainson’s hawk exhibiting defensive 
behavior at our presence during our September 20, 2006 survey. This hawk flew out of an ash 
tree onsite towards M&A, circled overhead screaming for a minute before flying off to the east 
(towards Kellogg Creek). This behavior indicates that this hawk’s nesting territory likely 
encompasses the Project site. 
 
CDFG has prepared a Staff Report Regarding Mitigation for Impacts to Swainson’s Hawks in the 
Central Valley of California (CDFG 1994) (hereinafter the Mitigation Guidelines) that prescribe 
avoidance and mitigation guidelines for impacts to Swainson’s hawk nesting and foraging habitats. 
This document emphatically presents a case that impacts within 10 miles of any active nesting 
territory that are not mitigated, would be contrary to protections afforded Swainson’s hawks 
through CEQA (14 CCR §15380). The Mitigation Guidelines further state that acceptable 
mitigation to offset impacts to Swainson’s hawk foraging habitat can be met by Fee Title 
acquisition of Swainson’s hawk habitat, or by acquisition of conservation easements over lands 
that can be managed for this hawk species (hereinafter Habitat Management Lands). Any land 
acquired through Fee Title would have to be donated to a suitable conservation organization for 
management. In addition to providing Habitat Management Lands, applicants would be assessed 
a management fee for the long-term management of the Habitat Management Lands by a suitable 
conservation organization. 
 
Any disturbance within 0.5-mile of a Swainson’s hawk nest that is not characteristic of the normal 
activities around the nest site, would likely be regarded by CDFG as a violation of CESA (unless 
the activities were well tolerated by the Swainson’s hawks as determined by a qualified raptor 
biologist). Typically, CDFG requires that any impact to a Swainson’s hawk nest be permitted 
through a Fish and Game Section 2081 management authorization. The management authorization 
would include provisions to off-set the loss of any nesting tree. If an active nest occurs on the 
Project site, “to avoid potential violation of Fish and Game Code 2080 (i.e., killing of listed 
species), project-related disturbance at active Swainson’s hawk nesting sites should be reduced or 
eliminated during critical phases of the nesting cycle (March 1- September 15 annually)” (CDFG 
1994). Since there are no known Swainson’s hawk nests on the Project site, M&A does not believe 
a 2081 management agreement with CDFG would be required for the proposed Project. However, 
because there are nest sites within five miles of the Project site, CDFG would regard the 
proposed project as having impacts to Swainson’s hawk foraging habitat. CDFG requires that 
applicants/project proponents mitigate impacts to Swainson’s hawk foraging habitat within 10 
miles of active nest sites. 
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Pursuant to CEQA, any impacts to Swainson’s hawk nesting and/or foraging habitat would 
normally be considered a significant adverse impact. However, impacts to foraging habitat may be 
mitigatable to a level considered less than significant. Also, since the eucalyptus and pine trees 
onsite may provide future nesting habitat for the Swainson’s hawk, nesting season surveys should 
be conducted on the Project site prior to any earthmoving or tree removal activity. Please see the 
Impacts and Mitigation Section for details. 

7.3.16  WHITE-TAILED KITE 

The white-tailed kite (Elanus caeruleus) is fully protected under the California Fish and Game 
Code. Fully protected birds may not be “taken” or possessed (i.e., kept in captivity) at any time 
(§3511). It is also protected under the Federal Migratory Bird Treaty Act (50 CFR 10.13). The 
white-tailed kite is typically found foraging in grassland, marsh, or cultivated fields where there 
are dense-topped trees or shrubs for nesting and perching. They nest in a wide variety of trees of 
moderate height and sometimes in tall bushes, such as coyote bush (Baccharis pilularis). Native 
trees used are live and deciduous oaks (Quercus spp.), willows (Salix spp.), cottonwoods 
(Populus spp.), sycamores (Platanus spp.), maples (Acer spp.), toyon (Heteromeles arbutifolia), 
and Monterey cypress (Cupressus macrocarpa). Although the surrounding terrain may be 
semiarid, kites often reside near water sources, where prey is more abundant. The particular 
characteristics of the nesting site do not appear to be as important as its proximity to a suitable 
food source (Shuford 1993). Kites primarily hunt small mammals, with California meadow voles 
(Microtus californicus) accounting from between 50-100% of their diet (Shuford 1993). 
 
Monk & Associates observed a pair of white-tailed kites perched in an ash tree on the Project site 
in September 2006. Monk & Associates also observed white-tailed kites foraging over the Project 
site in September 2005. Miriam Green Associates also observed white-tailed kites foraging over 
the Project site during the course of their 2003 surveys. Some of the landscape trees on the Project 
site provide suitable nesting habitat for white-tailed kites. As such, the proposed project could 
result in potentially significant impacts to nesting white-tailed kites. Mitigation could be 
implemented to reduce such impacts to levels regarded as less than significant. See the Impacts and 
Mitigations Section for details. 

7.3.17  NORTHERN HARRIER 

The northern harrier (Circus cyaneus) is a state species of special concern. This raptor is also 
protected under California Fish and Game Code §3503.5 that protects nesting raptors and their 
eggs/young. The northern harrier is also protected from direct take under the Migratory Bird 
Treaty Act (50 CFR 10.13). Northern harriers build grass-lined nests on the ground within dense, 
low-lying vegetation in a variety of habitats, though they are typically found nesting in grassland or 
marsh habitats. They usually nest on level to near level ground. This species is particularly 
vulnerable to ground predators such as coyotes (Canis latrans), red fox (Vulpes vulpes), and various 
snake species. Ground nesting birds in general are also subject to disturbance by agricultural 
practices. Northern harriers likely forage over the Project site and may nest in or around the open 
grasslands that provide suitable nesting habitat for this species. Hence, development of the 
proposed Project could result in potentially significant impacts to nesting northern harriers. 
Mitigation could be implemented to reduce such impacts to levels regarded as less than significant.  
See the Impacts and Mitigations section for further details. 
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7.3.18  BURROWING OWL 

The western burrowing owl (Athene cunicularia hypugaea) is a California “species of special 
concern.” Its nest, eggs, and young are also protected under California Fish and Game Code 
(§3503, §3503.5, and §3800). The burrowing owl is also protected from direct take under the 
Migratory Bird Treaty Act (50 CFR 10.13). Finally, based upon this species’ rarity status, any 
unmitigated impacts to rare species would be considered a “significant effect on the 
environment” pursuant to §21068 of the CEQA Statutes and §15382 of the CEQA Guidelines. 
Thus, this owl species must be considered in any project that will, or is currently, undergoing 
CEQA review, and/or that must obtain an environmental permit(s) from a public agency. When 
these owls occur on project sites, typically, mitigation requirements are mandated in the 
conditions of project approval from the CEQA lead agency. 
 
Burrowing owl habitat is usually found in annual and perennial grasslands, characterized by low-
growing vegetation. Often, the burrowing owl utilizes rodent burrows, typically ground squirrel 
burrows, for nesting and cover. They may also on occasion dig their own burrows, or use man-
made objects such as concrete culverts or rip-rap piles for cover. They exhibit high site fidelity, 
reusing burrows year after year. Occupancy of suitable burrowing owl habitat can be verified at a 
site by observation of these owls during the spring and summer months or, alternatively, its 
molted feathers, cast pellets, prey remains, eggshell fragments, or excrement (white wash) at or 
near a burrow. Burrowing owls typically are not observed in grasslands with tall vegetation or 
wooded areas because the vegetation obscures their ability to detect avian and terrestrial 
predators. Since burrowing owls spend the majority of their time sitting at the entrances of their 
burrows, grazed grasslands seem to be their preferred habitat because it allows them to view the 
world at 360 degrees without obstructions. 
 
The burrowing owl has been recorded within one mile of the Project site at the Discovery Bay 
West (Villages III, IV, and V) project site. While no burrowing owls were observed on the 
Project site during Miriam Green Associates’ site surveys or during Monk & Associates’ three 
Project site surveys, these survey were not conducted in conformance with the stringent methods 
required by the CDFG for conducting presence/absence surveys for burrowing owls. While the 
Project site has a definite paucity of suitable burrows that could be used by this owl, there are 
enough burrows that this owl could be found on the Project site. Accordingly, CDFG would 
regard the Project site as suitable habitat for this owl species. Until formal surveys are conducted 
that demonstrate the absence of this owl on the Project site, impacts must be regarded as 
potentially significant. Mitigation could be implemented to reduce such impacts to levels 
regarded as less than significant. See the Impacts and Mitigations section for further details. 

7.3.19  RED SHOULDERED HAWK 

Red shouldered hawk (Buteo lineatus) is protected under the Federal Migratory Bird Treaty Act 
(50 CFR 10.13) and under California Fish and Game Code Sections 3503, 3503.5, 3800, and 
3513 which protect nesting raptors and their eggs/young. This medium-sized raptor prefers the 
largest trees in a particular area for nest construction. Blue gum eucalyptus (Eucalyptus globulus) 
trees have become favorite nesting trees for this species in California. A stick nest is constructed 
and usually two to four eggs are laid in the spring. Incubation lasts about 27 days. Usually two or 
three nests are built over a several year period by a nesting pair and then are reused year after year. 
Prey consists of reptiles and small rodents.  
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Monk & Associates observed red shouldered hawks foraging over the Project site. The Project 
site provides suitable habitat for red shouldered hawks to nest. Hence, until nesting surveys are 
conducted that confirms or negates this species’ presence, impacts to the red shouldered hawk 
from the proposed project are considered potentially significant. Mitigation could be 
implemented that would reduce impacts to this species regarded as less than significant. See the 
Impacts and Mitigations Section for further details. 

7.3.20  RED-TAILED HAWK 

The red-tailed hawk (Buteo jamaicensis) is protected under the Migratory Bird Treaty Act (50 
CFR 10.13) and under California Fish and Game Code §3503.5, 3800, and 3513 which protect 
nesting raptors and their eggs/young. This raptor species has an extremely wide tolerance for 
habitat variation, which can be attributed to its very broad spectrum of prey (Johnsgard 1990). 
Some clear habitat preferences do exist, however, and have been analyzed by a variety of studies. 
Habitat preferences in the winter for both sexes are oriented toward upland pasture, grassland, 
and hardwood habitats, with females also using lowland hardwoods and males using marsh–
shrub communities. In the spring, females continue to use mainly upland and lowland 
hardwoods, probably as a reflection of their orientation toward a nest site. M&A has observed 
red-tailed hawks nesting in a variety of tree species including eucalyptus, coast live oak, and 
valley oak trees.  
 
A red-tailed hawk was observed foraging over the Project site by Monk & Associates during the 
September 2005 site visit. Miriam Green Associates has also observed red-tailed hawks on the 
Project site. The Project site’s eucalyptus trees provide suitable nesting habitat for red-tailed 
hawks. The grasslands provide suitable foraging habitat. Preconstruction surveys should be 
conducted prior to any proposed earth-moving activity on the Project site to ensure that direct 
take of this species would not occur. Until such surveys are conducted proving absence of 
nesting red-tailed hawks, impacts are regarded as potentially significant. Mitigation could be 
implemented to reduce such impact to levels regarded as less than significant. See the Impacts 
and Mitigations Section for further details. 

7.3.21  LOGGERHEAD SHRIKE 

The loggerhead shrike (Lanius ludovicianus) is a California “species of special concern.” It is also 
protected under the Federal Migratory Bird Treaty Act and California Fish and Game Code (§3503 
and 3800) that protects birds, their nests, eggs, and young. This small, predaceous bird of open and 
often arid habitats prefers areas with scattered shrubs, trees, posts, fences, utility lines, and other 
acceptable perching locations. This shrike preys mostly upon large insects, but also takes small 
birds, mammals, amphibians, reptiles, fish, carrion, and various invertebrates. It typically 
constructs a stick nest on a stable branch in a densely foliated tree or shrub. Blackberry (Rubus 
spp.), rose (Rosa spp.) and willows (Salix spp.) provide nest sites. Site selection is apparently based 
on the degree of protective cover rather than on a particular plant species (Shuford 1993). Although 
nest height varies from 1.5 to 30 feet above ground, it is rarely less than three feet (Shuford 1993).  
 
Loggerhead shrikes have been observed hunting over the Project site on several occasions by both 
Miriam Green Associates and Monk & Associates. The open grassland community on the Project 
site provides suitable hunting ground for loggerhead shrikes, and the landscape trees provide 
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suitable nesting habitat. A survey should be conducted during the nesting season (between April 
and July) to determine the shrike’s presence or absence on the Project site. Until such a survey is 
conducted demonstrating the absence of nesting shrikes, impacts are regarded a potentially 
significant. Mitigation would reduce such impacts to levels regarded as less than significant See 
the Impacts and Mitigations Section for further details.  

7.3.22  TRICOLORED BLACKBIRD 

Tricolored blackbird (Agelaius tricolor) is a state “species of special concern.” A gregarious 
species, the tricolored blackbird is typically found near freshwater, particularly near marsh habitat. 
Loss of wetland habitats is regarded as the principal factor responsible for this species population 
decline (Beedy, 1992). Nesting colonies are typically found in stands of cattail (Typha spp.) and 
bulrush (Scirpus spp.), although they are also known to utilize blackberry patches (Rubus sp.) and 
thistle clumps (Cirsium spp. and Cynara spp.) adjacent to water. Flooded lands, margins of ponds, 
and grassy fields in summer and winter provide typical foraging habitat for this species. 
 
While no tricolored blackbirds were observed on the Project site during Miriam Green Associates’ 
extensive surveys, the emergent marsh provides suitable habitat for this special-status bird species. 
Hence, prior to grading the site or conducting any disturbance within 250 feet of this marsh, focused 
surveys for nesting tricolored blackbirds should be conducted. Until such surveys are conducted 
during the nesting season that demonstrate an absence of nesting, impacts to this species are 
regarded as potentially significant. Mitigation could be implemented to reduce such impacts to 
levels regarded as less than significant. See the Impacts and Mitigations Section for further details. 

8.  REGULATORY FRAMEWORK FOR NATIVE WILDLIFE, FISH, AND PLANTS 

This section provides a discussion of those laws and regulations that are in place to protect native 
wildlife, fish, and plants. These laws would have a certain effect on any proposal to construct a 
road alignment within the study area. Under each law we discuss its pertinence to the proposed 
development. 

8.1  Federal Endangered Species Act 

The primary focus of the FESA of 1973 is that all federal agencies must seek to conserve 
threatened and endangered species through their actions. FESA has been amended several times 
in the past to correct perceived and real shortcomings. FESA contains three key sections. Section 
4 (16 USCA §1533) outlines the procedure for listing endangered plants and wildlife. Section 7 
(§1536) imposes limits on the actions of federal agencies that might impact listed species. 
Section 9 (§1538) prohibits the "taking" of a listed species by anyone, including private 
individuals, and State and local agencies. In the case of salt water fish and other marine 
organisms, the requirements of FESA are enforced by the National Marine Fisheries Service 
(NMFS). The USFWS enforces all other cases. Below, Sections 7 and 9 of FESA are discussed 
since they are the two sections most relevant to the proposed Project. 
 
Section 9 of FESA as amended, prohibits the "take" of any fish or wildlife species listed under 
FESA as endangered. Under Federal regulation, "take" of fish or wildlife species listed as 
threatened is also prohibited unless otherwise specifically authorized by regulation. "Take," as 
defined by FESA, means "to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or 
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collect, or to attempt to engage in any such conduct.” Recent court cases have found "harm" 
includes not only the direct taking of a species itself, but the destruction or modification of the 
species' habitat resulting in the potential injury of the species. As such, "harm" is further defined 
to mean "an act which actually kills or injures wildlife; such an act may include significant 
habitat modification or degradation where it actually kills or injures wildlife by significantly 
impairing essential behavioral patterns, including breeding, feeding or sheltering" (50 CFR 17.3). 
Section 9 applies not only to federal agencies but also to any local or State agency, and to any 
individual. If "take" of a listed species is necessary to complete an otherwise lawful activity, this 
triggers the need for consultation under Section 7 of FESA (for Federal agencies), or requires 
preparation of a Habitat Conservation Plan (HCP) pursuant to Section 10 of FESA (for state and 
local agencies, or individuals). 
 
Section 7(a)(2) of the Act requires that each Federal agency shall, in consultation with and with 
the assistance of the USFWS, insure that any action authorized, funded or carried out by such 
agency is not likely to jeopardize the continued existence of an endangered or threatened species 
or result in the destruction or adverse modification of critical habitat. Critical habitat identifies 
specific areas, both occupied and unoccupied, that are essential to the conservation of a listed 
species and that may require special management considerations or protection. Section 4 of the 
Act requires USFWS to consider economic and other relevant impacts of specifying any 
particular area as critical habitat.  
 
Federal actions include permitting, funding, and entitlements for both federal projects, as well as 
private projects facilitated by federal actions (for example, a private landowner applying to the 
Corps for a permit). As an example, if a federally listed endangered species is present in "waters 
of the United States" on a project site, prior to authorizing impacts to “waters of the United 
States,” the U.S. Army Corps of Engineers (who administers the Clean Water Act) would be 
required to initiate “formal consultation” with USFWS pursuant to Section 7 of FESA. As part of 
the formal consultation, the USFWS would then be required to prepare a Biological Opinion 
based on a review and analysis of the project applicant’s avoidance and mitigation plan. The 
Biological Opinion will either state that the project will or will not result in “take” or threaten the 
continued existence of the species (not just that population). If an endangered species could be 
harmed by a proposed project, USFWS has to be in complete concurrence with the proposed 
avoidance and mitigation plan. If USFWS is not in complete concurrence with the mitigation 
plan, they will submit a Biological Opinion to the Corps containing a “jeopardy decision” and 
stating that a Corps’ permit should not be issued for the pending project. The applicant would 
then have an opportunity to submit a revised mitigation plan that provides greater protection for 
the species. 
 
In the 1982 amendments to FESA, Congress established a provision in Section 10 that allows for 
the "incidental take" of endangered and threatened species of wildlife by non-federal entities (for 
example, project applicants, state and local agencies). "Incidental take" is defined by FESA as 
take that is "incidental to, and not the purpose of, the carrying out of an otherwise lawful 
activity." Under Section 10 of FESA, the applicant for an "incidental take permit" is required to 
submit a "conservation plan" to USFWS or NMFS that specifies, among other things, the 
impacts that are likely to result from the taking, and the measures the permit applicant will 
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undertake to minimize and mitigate such impacts, and the funding that will be available to 
implement those steps.  
 
Conservation plans under FESA have come to be known as "habitat conservation plans" or 
"HCPs" for short. The terms incidental take permit, Section 10 permit, and Section 10(a)(1)(B) 
permit are used interchangeably by USFWS. Section 10(a)(2)(B) of FESA provides statutory 
criteria that must be satisfied before an incidental take permit can be issued. 
 
A December 2001 decision by the Ninth Circuit Court of Appeals (Arizona Cattle Growers’ 
Association, Jeff Menges, vs. the U.S. Fish and Wildlife Service and Bureau of Land 
Management, and the Southwest Center for Biological Diversity) ruled that the USFWS must 
show that a threatened or endangered species is present on a project site and that it would be 
taken by the project activities. According to this ruling, the USFWS can no longer require 
minimization measures based on the probability that the species could use the site. Rather they 
must show that it is actually present.  
 
The Project site is in an area regulated by the USFWS’ Sacramento Endangered Species Office. 
This office believes the above case was narrowly focused on federal grazing leases and the 
effects of these leases on federal listed species. Due to this narrow focus, the Sacramento office 
believes that this case has little bearing in northern California. This office claims that probable 
use of habitat by a federal listed species would still be subject to the provisions of FESA.  

8.1.1  RESPONSIBLE AGENCY 

FESA gives regulatory authority over terrestrial species and non-anadromous fish to the 
USFWS. The NMFS has authority over marine mammals and anadromous fish. 

8.1.2  APPLICABILITY TO THE PROPOSED PROJECT 

Several federally listed fish species: green sturgeon, steelhead (California Central Valley ESU), 
Central Valley spring run Chinook salmon, Sacramento River winter run Chinook salmon, and 
Delta smelt, are known to potentially occur in the vicinity of the Project site (Stillwater Sciences 
2006 and 2007). The vernal pool fairy shrimp, a federal listed threatened species, has been 
positively identified in a seasonal wetland onsite. The giant garter snake and California red-
legged frog, two federal listed terrestrial species, are believed by the USFWS to occur on the 
Project site. A federal incidental take permit will be required for the proposed project by USFWS 
(for the California red-legged frog and giant garter snake), and possibly by NMFS (for federally 
listed fish species). [Hence, impacts to the above discussed federally protected species are 
regarded as potentially significant pursuant to CEQA. As such, mitigation will be required to 
reduce impacts to levels regarded as less than significant pursuant to CEQA.]  
 
Section 7 consultation (a process that typically leads to acquisition of a federal incidental take 
permit or a determination that such a permit is not required) with NMFS will likely be initiated 
by the Corps for the Project’s potential impacts to habitat that may support green sturgeon, 
steelhead, Central Valley spring run Chinook salmon, and Sacramento River winter run Chinook 
salmon. Section 7 consultation with NMFS would also likely include a discussion on the 
Project’s potential impacts to steelhead critical habitat, green sturgeon critical habitat, and 
essential fish habitat for Central Valley fall and late/fall Chinook salmon. Section 7 consultation 
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would occur prior to the Corps authorizing impacts to waters of the United States (see the Corps 
Permitting Section and the Impacts and Mitigations Section below for further details). NMFS 
may opt to “informally” resolve Section 7 consultation, meaning that an incidental take permit 
may not be required if the project implements sufficient protections that satisfy the NMFS. 
 
Section 7 consultation with USFWS will likely be initiated by the Corps for potential impacts to 
Delta smelt and Delta smelt critical habitat prior to authorizing impacts waters of the United 
States (see the Corps Permitting Section and the Impacts and Mitigations Section below for 
further details). 
 
The California red-legged frog and the giant garter snake, while they have not been observed on 
the Project site, are believed by the USFWS to reside onsite and this agency is requiring 
mitigation for impacts to these species and their habitats (February 15, 2006 email from R. Olah, 
Chief of Coast/Bay/Delta Branch, Sacramento Field Office of USFWS, to M. Green, Miriam 
Green Associates). Mitigation requirements for both the giant garter snake and the California 
red-legged frog varies, but typically is at a 3:1 ratio (habitat preservation acreage to impacted 
acreage). The mitigation ratio for this Project would be set by USFWS at the time Section 7 
consultation is initiated by the Corps for authorization to impact waters of the United States 
onsite. It is also possible that impacts to federal listed species could be satisfied by paying a fee 
to the East Contra Costa County HCP (see the Corps Permitting Section and the Impacts and 
Mitigations Section below for further details). 

8.2  Federal Migratory Bird Treaty Act 

The Migratory Bird Treaty Act of 1918 (16 U.S.C. §§ 703-712, July 3, 1918, as amended 1936, 
1960, 1968, 1969, 1974, 1978, 1986 and 1989) makes it unlawful to “take” (kill, harm, harass, 
shoot, etc.) any migratory bird listed in Title 50 of the Code of Federal Regulations, Section 
10.13, including their nests, eggs, or young.  Migratory birds include geese, ducks, shorebirds, 
raptors, songbirds, wading birds, seabirds, and passerine birds (such as warblers, flycatchers, 
swallows, etc.). 

8.2.1  APPLICABILITY TO PROPOSED PROJECT  

White-tailed kite, Swainson’s hawk, northern harrier, burrowing owl, red shouldered hawk, red-
tailed hawk, tricolored blackbird, and loggerhead shrike could nest on the Project site in addition 
to other common, passerine bird species. These raptors (birds of prey) and special-status 
passerine birds would be protected by the Migratory Bird Treaty Act. Also, the common 
songbirds and wading birds that could occur on the site would be protected pursuant to this Act. 
As long as there is no direct mortality of species protected pursuant to this Act caused by 
development of the site, there should be no constraints to development of the site. To comply 
with the Migratory Bird Treaty Act, all active nest sites would have to be avoided while such 
birds were nesting and protection buffers would have to be established and typically fenced with 
orange construction fencing. Upon completion of nesting the Project could commence as 
otherwise planned. Please review specific requirements for avoidance of nest sites for potentially 
occurring species in the Impacts and Mitigations Section below. 
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8.3  State Endangered Species Act 

8.3.1  SECTION 2081 OF THE STATE ENDANGERED SPECIES ACT 

In 1984, the state legislated the California Endangered Species Act (CESA) (Fish and Game 
Code §2050). The basic policy of CESA is to conserve and enhance endangered species and their 
habitats. State agencies will not approve private or public projects under their jurisdiction that 
would jeopardize threatened or endangered species if reasonable and prudent alternatives are 
available.  
 
CESA requires that all state lead agencies (as defined under CEQA) conduct an endangered 
species consultation with CDFG if their actions could affect a state listed species. The state lead 
agency and/or project applicants must provide information to CDFG on the project and its likely 
impacts. CDFG must then prepare written findings on whether the proposed action would 
jeopardize a listed species would result in the direct take of a listed species. Because CESA does 
not have a provision for "harm" (see discussion of FESA, above), CDFG considerations pursuant 
to CESA are limited to those actions that would result in the direct take of a listed species. 
 
If CDFG determines that a proposed project could impact a State listed threatened or endangered 
species, CDFG will provide recommendations for "reasonable and prudent" project alternatives. 
The CEQA lead agency can only approve a project if these alternatives are implemented, unless 
it finds that the project's benefits clearly outweigh the costs, reasonable mitigation measures are 
adopted, there has been no "irreversible or irretrievable" commitment of resources made in the 
interim, and the resulting project would not result in the extinction of the species. In addition, if 
there would be threatened or endangered species impacts, the lead agency typically requires 
project applicants to demonstrate that they have acquired "incidental take" permits from CDFG 
and/or USFWS (if it is a Federal listed species) prior to allowing/permitting impacts to such 
species. 
 
If proposed projects would result in impacts to a State listed species, an "incidental take" permit 
pursuant to §2081 of the Fish and Game Code would be necessary (versus a Federal incidental 
take permit for Federal listed species). CDFG will issue an incidental take permit only if: 
 
1) The authorized take is incidental to an otherwise lawful activity; 
2) the impacts of the authorized take are minimized and fully mitigated; 
3) the measures required to minimize and fully mitigate the impacts of the authorized 
    take: 

a) are roughly proportional in extent to the impact of the taking on the species; 
b) maintain the project applicant’s objectives to the greatest extent possible; and, 
c) capable of successful implementation; and, 

 
4) adequate funding is provided to implement the required minimization and mitigation 
    measures and to monitor compliance with, and the effectiveness of, the measures. 
 
If an applicant is preparing a habitat conservation plan (HCP) as part of the federal 10(a) permit 
process, the HCP might be incorporated into the §2081 permit if it meets the substantive criteria 
of §2081(b). To ensure that an HCP meets the mitigation and monitoring standards in Section 
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2081(b), an applicant should involve CDFG staff in development of the HCP. If a final 
Biological Opinion (federal action) has been issued for the project pursuant to Section 7 of the 
federal Endangered Species Act, it might also be incorporated into the §2081 permit if it meets 
the standards of §2081(b). 
 
No §2081 permit may authorize the take of a species for which the Legislature has imposed strict 
prohibitions on all forms of “take.” These species are listed in several statutes that identify “fully 
protected” species and “specified birds.” See Fish and Game Code §§ 3505, 3511, 4700, 5050, 
5515, and 5517. If a project is planned in an area where a “fully protected” species or a 
“specified bird” would be taken, an applicant should design the project to avoid all take. 
 
In September 1997, Assembly Bill 21 (Fish and Game Code §2080.1) was passed. This bill 
allows an applicant who has obtained a “non-jeopardy” federal Biological Opinion pursuant to 
Section 7, or who has received a Federal 10(a) permit (Federal incidental take permit), to submit 
the federal opinion or permit to CDFG for a determination as to whether the federal document is 
“consistent” with CESA. If after 30 days CDFG determines that the federal incidental take 
permit is consistent with state law, and that there are that all state listed species under 
consideration have been considered in the federal Biological Opinion, then no further permit or 
consultation is required under CESA for the project. However, if CDFG determines that the 
federal opinion or permit is not consistent with CESA, or that there are state listed species that 
were not considered in the federal Biological Opinion, then the applicant must apply for a state 
permit under section 2081(b).   
 
The process provided in Fish and Game Code §2080.1 (Assembly Bill 21) may be of use when 
the incidental take would occur to species that are listed under both the federal and state 
endangered species acts. Assembly Bill 21 is of no use if an affected species is state-listed, but 
not federally listed.  
 
State and federal incidental take permits are issued on a discretionary basis, and are typically 
only authorized if applicants are able to demonstrate that impacts to the listed species in question 
are unavoidable, and can be mitigated to an extent that the reviewing agency can conclude that 
the proposed impacts would not jeopardize the continued existence of the listed species under 
review. Typically, if there would be impacts to a listed species, mitigation that includes habitat 
avoidance, preservation, and creation of endangered species habitat is necessary to demonstrate 
that projects would not threaten the continued existence of a species. In addition, management 
endowment fees are usually collected as part of the agreement for the incidental take permit(s). 
The endowment is used to manage any lands set-aside to protect listed species, and for biological 
mitigation monitoring of these lands over (typically) a five-year period. 

8.3.2  APPLICABILITY TO PROPOSED PROJECT  

One state listed species was positively identified on the Project site in the last 12 years: Delta 
button celery (Eryngium racemosum). Approximately 1,500 Eryngium racemosum plants were 
identified in an alkali wetland on the southern portion of the Project site in 1998. A specimen of 
the plant was vouchered at the UC Berkeley Jepson Herbarium and a CNDDB form was 
completed and submitted to CDFG for this sighting. Due to disking and other earth-moving 
activities onsite, these plants and their associated wetland habitat are no longer present onsite. 
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Hence, pursuant to CEQA, mitigation for prior impacts to this species cannot be prescribed in 
this CEQA review document. CEQA only considers existing conditions. 
 
Central Valley spring run Chinook salmon, Sacramento River winter run Chinook salmon, and 
Delta smelt are state listed fish species. If the NMFS/USFWS issues a federal incidental take 
permit for the project, a State (2081 Agreement) Incidental Take Permit will not likely be 
required. Rather, in this instance since Central Valley spring run Chinook salmon, Sacramento 
River winter run Chinook salmon, and Delta smelt are federal and state listed species, Fish and 
Game Code §2080.1 allows CDFG to find that the FESA Incidental Take Permit is consistent 
with CESA and the State’s interests in protecting these fish species. This “consistency 
determination” is a 30-day review process. At the end of the 30 days, CDFG will find the project 
is or is not consistent with CESA. If they find it is consistent (typically the case) no Incidental 
Take Permit would be required by CDFG for the Project.  
 
Both NMFS and CDFG also have the ability to find that incidental take permits are not 
warranted. If the NMFS finds that an incidental take permit is not warranted, but CDFG finds 
such a permit is warranted, then the applicant would lose the ability to use Fish and Game Code 
§2080.1 and instead would be required to obtain a separate incidental take permit from CDFG 
pursuant to §2081 of the Fish and Game Code. 
 
Two other state listed species have potential to occur on the Project site: the giant garter snake 
and Swainson’s hawk. Both animals are listed as threatened under CESA. The Swainson’s hawk 
is known to nest within 0.1-mile of the Project site. Hence, according to CDFG’s mitigation 
guidelines, mitigation for loss of foraging habitat on the Project site would be required. Since 
this species is not known to nest on the Project site, however (no nest sites have been identified 
onsite to date), an Incidental Take Permit (2081 Agreement) would not be required by CDFG for 
this species (unless preconstruction nesting surveys identify a nesting pair or pairs onsite). 
 
In addition to being a state listed species, the giant garter snake is also a federal listed species; 
hence, protection of this reptile also falls under the authority of USFWS. In an email dated 
February 15, 2006, the USFWS stated that the Project site provides suitable habitat for the giant 
garter snake and that mitigation to offset the Project’s impacts to this species would be required. 
Mitigation for giant garter snake is typically required at a minimum of a 3:1 ratio; however, that 
mitigation ratio would be set by USFWS at the time Section 7 consultation is initiated by the 
Corps for this Project. It is also possible that the applicant could contribute to the East Contra 
Costa County HCP for their mitigation requirement (see the Corps permitting Section and the 
Impacts and Mitigations Section below for further details). If the USFWS issues a federal 
Incidental Take Permit for the project, a State (2081 Agreement) Incidental Take Permit will not 
likely be required. Rather, in this instance since the giant garter snake is a federal and state listed 
species, Fish and Game Code §2080.1 allows CDFG to find that a FESA Incidental Take Permit 
is consistent with CESA and the State’s interests in protecting this reptile species. This 
“consistency determination” is a 30-day review process. At the end of the 30 days, CDFG will 
find the project is or is not consistent with CESA. If they find it is consistent (typically the case) 
no Incidental Take Permit would be required by CDFG for giant garter snake for the Project.  
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If the USFWS finds that an incidental take permit is not warranted, but CDFG finds such a 
permit is warranted, then the applicant would lose the ability to use Fish and Game Code 
§2080.1 and instead would be required to obtain a separate incidental take permit from CDFG 
pursuant to §2081 of the Fish and Game Code. Both the Swainson’s hawk and giant garter snake 
are discussed in the “Special-Status Species” section, above, and in the Impacts and Mitigations 
Section, below. 

8.4  Applicable CEQA Regulations 

Section 15380 of CEQA defines “endangered” species as those whose survival and reproduction 
in the wild are in immediate jeopardy from one or more causes, including loss of habitat, change 
in habitat, overexploitation, predation, competition, disease, or other factors. “Rare” species are 
defined by CEQA as those who are in such low numbers that they could become endangered if 
their environment worsens; or the species is likely to become endangered within the foreseeable 
future throughout all or a significant portion of its range and may be considered “threatened” as 
that term is used in the FESA. The CEQA Guidelines also state that a project will normally have 
a significant effect on the environment if it will “substantially affect a rare or endangered species 
of animal or plant or the habitat of the species.” The significance of impacts to a species under 
CEQA, therefore, must be based on analyzing actual rarity and threat of extinction to that species 
despite its legal status or lack thereof. 

8.4.1  APPLICABILITY TO PROPOSED PROJECT 

This document addresses impacts to species that would be defined as endangered or rare 
pursuant to Section 15380 of CEQA. This document is suitable for use by the CEQA lead agency 
(in this case Contra Costa County) for preparation of any CEQA review document prepared for 
the proposed Project. This report has been prepared as a Biology Section that is suitable for 
incorporation into an Environmental Impact Report. 

8.5  California Fish and Game Code § 3503, 3503.5, 3511, and 3513 

California Fish and Game Code §3503, 3503.5, 3511, and 3513 prohibit the “take, possession, or 
destruction of birds, their nests or eggs.” Disturbance that causes nest abandonment and/or loss 
of reproductive effort (killing or abandonment of eggs or young) is considered a “take.” Such a 
take would also violate federal law protecting migratory birds (Migratory Bird Treaty Act).  
 
All raptors (that is, hawks, eagles, owls) their nests, eggs, and young are protected under California 
Fish and Game Code (§3503.5). Additionally, “fully protected” birds, such as the white-tailed kite 
(Elanus leucurus) and golden eagle (Aquila chrysaetos), are protected under California Fish and 
Game Code (§3511). “Fully protected” birds may not be taken or possessed (that is, kept in 
captivity) at any time. 

8.5.1  APPLICABILITY TO THE PROJECT 

Raptors that could be impacted by the Project include Swainson’s hawk, burrowing owl, white-
tailed kite, red-tailed hawk, red shouldered hawk, and northern harrier. Preconstruction surveys 
must be conducted for these species to ensure that there is no direct take of these birds including 
their eggs, or young. Any active nests that were found during preconstruction surveys must be 
avoided by the Project. Suitable non-disturbance buffers must be established around nest sites 
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until the nesting cycle is complete. More specifics on the size of buffers are provided in the 
Impacts and Mitigations Section by each species that could be affected by the Project.  

8.6  Protected Amphibians 

Under Title 14 of the California Code of Regulations (CCR 14, Division 1, Subdivision 1, Chapter 
5, §41. Protected Amphibians), protected amphibians, such as the California tiger salamander may 
only be taken under special permit from California Department of Fish and Game issued pursuant 
to Sections 650 and 670.7 of these regulations. 

8.6.1  APPLICABILITY TO THE PROJECT  

The California red-legged is a “protected amphibian” listed under Title 14 of the California Code 
of Regulations. Hence, the California red-legged frog is protected pursuant to these regulations. 

8.7  County General Plan 

The Contra Costa County General Plan 2005-2020 published in January 2005 has several goals 
and policies that pertain to the protection of biological resources. According to the General Plan, 
the most significant ecological resource areas in Contra Costa County are defined by three 
separate categories: (1) areas containing rare, threatened, and endangered species; (2) unique 
natural areas; and (3) wetlands and marshes. Below we list the goals and policies that are in place 
to protect these ecological resource areas. Those goals and policies that pertain specifically to the 
plant communities and wildlife habitats present on the Project site are discussed in the 
“Applicability” section below. 

8.7.1  VEGETATION AND WILDLIFE GOALS 

8-D. To protect ecologically significant lands, wetlands, plant, and wildlife habitats. 
 
8-E. To protect rare, threatened and endangered species of fish, wildlife, and plants, 
significant plant communities, and other resources which stand out as unique because of their 
scarcity, scientific value, aesthetic quality or cultural significance. Attempt to achieve a 
significant net increase in wetland values and functions within the County over the life of the 
General Plan. The definition of rare, threatened, and endangered includes those definitions 
provided by the Federal Endangered Species Act, the California Endangered Species Act, the 
California Native Plant Protection Act, and the California Environmental Quality Act. 

8.7.2  VEGETATION AND WILDLIFE POLICIES  

8-6. Significant trees, natural vegetation, and wildlife populations generally shall be preserved.  

8-7. Important wildlife habitats which would be disturbed by major development shall be 
preserved, and corridors for wildlife migration between undeveloped lands shall be retained.  

8-8. Significant ecological resource areas in the County shall be identified and designated for 
compatible low-intensity land uses. Setback zones shall be established around the resource areas 
to assist in their protection.  
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8-9. Areas determined to contain significant ecological resources, particularly those containing 
endangered species, shall be maintained in their natural state and carefully regulated to the 
maximum legal extent. Acquisition of the most ecologically sensitive properties within the 
County by appropriate public agencies shall be encouraged.  

8-10. Any development located or proposed within significant ecological resource areas shall 
ensure that the resource is protected.  

8-11. The County shall utilize performance criteria and standards which seek to regulate uses in 
and adjacent to significant ecological resource areas.  

8-12. Natural woodlands shall be preserved to the maximum extent possible in the course of land 
development.  

8-13. The critical ecological and scenic characteristics of rangelands, woodlands, and wildlands 
shall be recognized and protected.  

8-14. Development on hillsides shall be limited to maintain valuable natural vegetation, 
especially forests and open grasslands, and to control erosion. Development on open hillsides 
and significant ridgelines throughout the County shall be restricted, and hillsides with a grade of 
26 percent or greater shall be protected through implementing zoning measures and other 
appropriate actions.  

8-15. Existing vegetation, both native and non-native, and wildlife habitat areas shall be retained 
in the major open space areas sufficient for the maintenance of a healthy balance of wildlife 
populations.  

8-16. Native and/or sport fisheries shall be preserved and re-established in the streams within the 
County wherever possible.  

8-17. The ecological value of wetland areas, especially the salt marshes and tidelands of the bay 
and delta, shall be recognized. Existing wetlands in the County shall be identified and regulated. 
Restoration of degraded wetland areas shall be encouraged and supported whenever possible.  

8-18. The filling and dredging of lagoons, estuaries, and bays which eliminate marshes and mud 
flats shall be allowed only for water-oriented projects which will provide substantial public 
benefits and for which there are not reasonable alternatives, consistent with State and Federal 
laws.  

8-19. The County shall actively oppose any and all efforts to construct a peripheral canal or any 
other water diversion system that reduces Delta water flows unless and until it can be 
conclusively demonstrated that such a system would, in fact, protect, preserve and enhance water 
quality and fisheries of the San Francisco Bay-Delta estuary system.  
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8-20. Fish, shellfish, and waterfowl management shall be considered the appropriate land use for 
marshes and tidelands, with recreation being allowed as a secondary use in limited locations, 
consistent with the marshland and tideland preservation policies of the General Plan.  

8-21. The planting of native trees and shrubs shall be encouraged in order to preserve the visual 
integrity of the landscape, provide habitat conditions suitable for native wildlife, and ensure that 
a maximum number and variety of well-adapted plants are sustained in urban areas.  

8-22. Applications of toxic pesticides and herbicides shall be kept at a minimum and applied in 
accordance with the strictest standards designed to conserve all the living resources of the 
County. The use of biological and other non-toxic controls shall be encouraged.  

8-23. Runoff of pollutants and siltation into marsh and wetland areas from outfalls serving 
nearby urban development shall be discouraged. Where permitted, development plans shall be 
designed in such a manner that no such pollutants and siltation will significantly adversely affect 
the value or function of wetlands. In addition, berms, gutters, or other structures should be 
required at the outer boundary of the buffer zones to divert runoff to sewer systems for transport 
out of the area.  

8-24. The County shall strive to identify and conserve remaining upland habitat areas which are 
adjacent to wetlands and are critical to the survival and nesting of wetland species.  

8-25. The County shall protect marshes, wetlands, and riparian corridors from the effects of 
potential industrial spills.  

8-26. The environmental impacts of using poisons to control ground squirrel populations in 
grasslands shall be thoroughly evaluated by the County.  

8-27. Seasonal wetlands in grassland areas of the County shall be identified and protected.  

8-28. Efforts shall be made to identify and protect the County’s mature native oak, bay, and 
buckeye trees.  

8.7.3  APPLICABILITY TO THE PROPOSED PROJECT 

Many of the policies presented in the General Plan are relevant to the Project site and the Project 
site’s plant communities, wildlife habitats, and wetlands. Under the current development plan, it 
will not be possible to adhere to all of these policies that are in place to protect natural resources. 
For example, Policy 8-10 that states, “any development located or proposed within significant 
ecological resource areas shall ensure that the resource is protected” will not be adhered to under 
the current development plan since the proposed plan calls for filling protected wetland habitats 
onsite that support the federally listed vernal pool fairy shrimp. In addition, Policy 8-27 which 
states: “seasonal wetlands in grassland areas of the County shall be identified and protected” also 
cannot be adhered to under the current development plan since some of the seasonal wetlands on 
the Project site shall be filled to allow for development. Mitigation measures will be necessary to 
offset the Project’s impact to these County protected (and agency protected) resources. 
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8.8  County Tree Ordinance 

According to the Contra Costa County tree ordinance, a “protected tree” is any one of the 
following: 
 
(1) On all properties within the unincorporated area of the county: 
 
(A) Where the tree to be cut down, destroyed or trimmed by topping is adjacent to or part of a 
riparian, foothill woodland or oak savanna area, or part of a stand of four or more trees, measures 
twenty inches or larger in circumference (approximately 6.5 inches in diameter) as measured 
four and one-half feet from ground level, and is included in the following list of indigenous trees: 
Acer macrophyllum (Big-leaf Maple), Acer negundo (Box Elder), Aesculus californica 
(California Buckeye), Alnus Rhombifolia (White Alder), Arbutus menziesii (Madrone), 
Heteromeles arbutifolia (Toyon), Juglans Hindsii (California Black Walnut), Juniperus 
californica (California Juniper), Lithocarpus densiflora (Tanoak or Tanbark Oak), Pinus 
attenuata (Knobcone Pine), Pinus sabiniana (Digger Pine), Platanus Racemosa (California 
Sycamore), Populus fremontii (Fremont Cottonwood), Populus trichocarpa (Black Cottonwood), 
Quercus agrifolia (California or Coast Live Oak), Quercus chrysolepis (Canyon Live Oak), 
Quercus douglasii (Blue Oak), Quercus kelloggii (California Black Oak), Quercus lobata 
(Valley Oak), Quercus wislizenii (Interior Live Oak), Salix lasiandra (Yellow Willow), Salix 
laevigata (Red Willow), Salix lasiolepis (Arroyo Willow), Sambucus callicarpa (Coast Red 
Elderberry), Sequoia sempervirens (Coast Redwood), Umbellularia californica (California Bay 
or Laurel);  
 
(B) Any tree shown to be preserved on an approved tentative map, development or site plan or 
required to be retained as a condition of approval; 
 
(C) Any tree required to be planted as a replacement for an unlawfully removed tree. 
 
(2) On any of the properties specified in subsection (3) of this section: 
 
(A) Any tree measuring twenty inches or larger in circumference (approximately six and one-
half inches diameter), measured four and one-half feet from ground level including the oak trees 
listed above; 
 
(B) Any multi-stemmed tree with the sum of the circumferences measuring forty inches or 
larger, measured four and one-half feet from ground level; 
 
(C) And any significant grouping of trees, including groves of four or more trees. 
 
(3) Specified properties referred to in subsection (2) of this section includes: 
 
(A) Any developed property within any commercial, professional office or industrial district; 
 
(B) Any undeveloped property within any district; 
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(C) Any area designated on the general plan for recreational purposes or open space; 
 
(D) Any area designated in the county general plan open space element as visually significant 
riparian or ridge line vegetation and where the tree is adjacent to or part of a riparian, foothill 
woodland or oak savanna area. (Ords. 94-59, 94-22). 

8.8.1  APPLICABILITY TO THE PROPOSED PROJECT 

Most, if not all, of the trees on the Project site would be protected under Contra Costa County’s 
tree ordinance since the trees are on “any undeveloped property within any district” (subsection 
3A) and most, if not all, of the trees are “twenty inches or larger in circumference (approximately 
six and one-half inches diameter), measured four and one-half feet from ground level…” and 
several trees on the Project site are “indigenous” trees as listed in subsection 1(A). Hence, a tree 
permit would be required for the project from Contra Costa County, and mitigation would be 
required to offset any removed trees. 

9.  USE OF EAST CONTRA COSTA COUNTY HABITAT CONSERVATION PLAN 

In October 2006 Contra Costa County finalized the East Contra Costa County Habitat 
Conservation Plan (HCP) that was prepared in consultation with the USFWS CDFG. The history 
of this effort is provided on the East Contra Costa County Habitat Conservation Plan 
Association’s web page (http://www.cocohcp.org/documents.html). On March 18, 1998, the 
USFWS and the CDFG sent a letter to local government agencies urging that a regional HCP be 
developed for Eastern Contra Costa County. In the fall of 1998, local agencies within eastern 
Contra Costa County received a report from staff and heard a presentation from representatives 
of USFWS and CDFG. Each local agency authorized its staff to examine the concept further and 
explore funding and other arrangements for moving forward.  
 
On January 25, 2000, the Contra Costa County Board of Supervisors declared its intent to 
participate in the development of an HCP for East Contra Costa County. On June 30, 2000, the 
East Contra Costa County Habitat Conservation Plan Association Agreement went into effect. 
This agreement established the East Contra Costa Habitat Conservation Plan Association 
(HCPA) as the lead agency in drafting the Habitat Conservation Plan for submittal to the 
governing boards and councils of member agencies, oversee compliance with CEQA and the 
National Environmental Policy Act (NEPA), and would serve as the lead agency under CEQA 
for developing the HCP. 
 
Regional Habitat Conservation Plans (HCPs) establish a coordinated process for permitting and 
mitigating the incidental take of endangered species. This process creates an alternative to the 
current project-by-project, CDFG and USFWS incidental taking authority permitting approach. 
Rather than individually surveying, negotiating, and securing mitigation that satisfies USFWS, 
CDFG, and the local CEQA lead agency, project proponents typically receive an endangered 
species permit by simply paying a fee to “append” their project to an adopted HCP. Typically 
HCPs contain or stipulate additional permit conditions. The fees are collected by an 
implementation authority defined during development of the HCP, often a Joint Powers 
Authority, such as the East Contra Costa Habitat Conservation Plan Association, which is 
composed of representatives of local agencies. The implementation authority uses the fee money, 
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as well as grants and any other funding sources established in the plan, to purchase habitat lands 
or easements from willing sellers. Collected funds are also used for monitoring and any habitat 
enhancement or management actions. Other noteworthy features of HCPs are listed below:  
 

 HCPs are typically voluntary. Project proponents can choose to secure permits through 
the HCP or to address environmental regulations individually as has occurred in the past.  

 
 Plans can be broadened to provide additional environmental permits, such as those issued 

by the US Army Corps of Engineers for wetlands. The East Contra Costa County HCP 
would likely try to include as many permits as feasible.  

 
 Some HCPs rely heavily on maps to prioritize habitat acquisitions and guide mitigation 

assessments. Other HCPs are process-driven, and rely on habitat and species goals to be 
met through land acquisition and management, rather than the acquisition of specific 
areas on a map.  

 
 HCPs enhance local agencies' control of local development and land use patterns. HCPs 

provide an alternative mechanism for projects to receive permits and comply with 
currently applicable state and federal regulations.  

 
For Project site impacts, paying a fee to the East Contra Costa County Habitat Conservancy to 
append the project to the HCP may be possible. It is up to the discretion of the East Contra Costa 
County Habitat Conservancy. Payment of a fee would mitigate impacts to special-status species 
including the California red-legged frog, giant garter snake, Swainson’s hawk, burrowing owl, 
and vernal pool fairy shrimp. It should be noted that paying a fee to the HCP does not relieve 
applicants from acquiring separate USFWS and CDFG incidental take permits if required by 
these agencies. Since federal and state listed species could be impacted by the project (as listed 
above) incidental taking authority would still have to be obtained by the applicant independent of 
the fee payment. While other avoidance measures may be required for impacts to special-status 
species, payment of the fee would likely be all the mitigation compensation required by USFWS 
and/or CDFG for impacts to (most) listed species. Thus, the long and arduous task of finding and 
dedicating mitigation lands, recording conservation easements, and endowing the Grantee or 
beneficiary of the conservation easement is not required to obtain an incidental take permit when 
using the HCP.  

9.1  Applicability to the Proposed Project 

Since the USFWS has already stated informally (via an email to the applicant’s biologists) that 
the proposed project would likely result in take of the federally listed California red-legged frog 
and the giant garter snake, and the applicant’s biologists have identified the federally listed 
vernal pool fairy shrimp onsite, a federal incidental take permit is warranted for this project. 
While the Swainson’s hawk is a state listed species, and its foraging habitat could be impacted 
by the project, incidental taking authority (a Section 2081 permit) from CDFG is not warranted 
as no nest site would be removed by the project (unless a nest site is found during 
preconstruction surveys). Regardless, CDFG has a formal Swainson’s hawk impact and 
mitigation policy in effect for impacts to foraging habitat that would be enforceable pursuant to 
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CEQA (please see Swainson’s hawk section above). Payment of a fee to use the HCP, as 
approved by CDFG, would mitigate impacts not only to Swainson’s hawk foraging habitat, but 
also impacts to most other special-status animal species that could be affected by the project 
including the California red-legged frog, giant garter snake, vernal pool fairy shrimp, and 
burrowing owl (if this owl is later found to be on the Project site). The HCP does not cover 
impacts to listed fish species.  
 
The HCP requires payment of approximately $10,558.091 per project site acre in the Zone I 
(Discovery Bay) area. However, it must be noted that the Project site is located just outside of 
(east of) the HCP Inventory Area, so the set fee for projects located within Zone I must be 
negotiated with the resource agencies (CDFG and USFWS), and it may be slightly higher or less 
than the Zone I fee (J. Kopchik, East Contra Costa County Habitat Conservancy , pers. comm. 
with S. Lynch of M&A, December 11, 2006). The fee would be determined at the time incidental 
take permits are under review by CDFG and USFWS for this Project. Both CDFG and USFWS 
have stated that they would allow use of the HCP to mitigate the Pantages Project’s impacts to 
federal and state listed species (J. Gan, CDFG, pers. comm. with S. Lynch of M&A, November 
28, 2006; and, S. Larsen, USFWS, pers. comm. with S. Lynch of M&A, November 28, 2006)  
 
Please note that payment of a fee to the HCP would also mitigate many other special-status 
species impacts under consideration for the proposed project. Thus, for example, if burrowing 
owls were to move onto the Project site, avoidance measures would have to be implemented 
while the owls nested. Upon completion of nesting, the owls could be passively removed from 
the Project site (as allowed by CDFG). Payment of the fee would alleviate any further 
requirements by CDFG to purchase and preserve burrowing owl mitigation lands. Use of the 
HCP would also mitigate impacts to California red-legged frog, giant garter snake, and vernal 
pool fairy shrimp as approved by CDFG and USFWS (which approval they have indicated they 
will grant). Thus, it would be a one-stop shopping process. That is, the applicant would not have 
to find and seek agency approval for separate preservation lands or methods for the affected 
special-status species.  

REGULATORY REQUIREMENTS PERTAINING TO WATERS OF THE UNITED 
STATES AND STATE 

This section presents an overview of the criteria used by the U.S. Army Corps of Engineers, the 
California Regional Water Quality Control Board, the State Water Resources Control Board, and 
CDFG to determine those areas within a project area that would be subject to their regulation. 

9.2  U.S. Army Corps of Engineers Jurisdiction and General Permitting 

9.2.1  SECTION 404 OF THE CLEAN WATER ACT 

Pursuant to Section 404 of the Clean Water Act (33 U.S.C. 1344), the U.S. Army Corps of 
Engineers (Corps) regulates the discharge of dredged or fill material into "waters of the United 
States" (33 CFR Parts 328 through 330). This requires project applicants to obtain authorization 
from the Corps prior to discharging dredged or fill materials into any water of the United States. 
"Waters of the United States" are defined as, “...all interstate waters including interstate 

                                                 
1 2010 fees are valid from March 15, 2010 until March 14, 2011. 
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wetlands...intrastate lakes, rivers, streams (including intermittent streams), wetlands, [and] 
natural ponds, the use, degradation or destruction of which could affect interstate or foreign 
commerce...” (33 CFR Section 328.3). 
 
Limits of Corps’ jurisdiction. 
 
(a) Territorial Seas. The limit of jurisdiction in the territorial seas is measured from the baseline 
in a seaward direction a distance of three nautical miles. (See 33 CFR 329.12)  
 
(b) Tidal Waters of the United States. The landward limits of jurisdiction in tidal waters: 

 
(1) Extends to the high tide line, or 
(2) When adjacent non-tidal waters of the United States are present, the jurisdiction 
extends to the limits identified in paragraph (c) of this section.  

 
(c) Non-Tidal Waters of the United States. The limits of jurisdiction in non-tidal waters: 

(1) In the absence of adjacent wetlands, the jurisdiction extends to the ordinary 
high water mark, or 
(2) When adjacent wetlands are present, the jurisdiction extends beyond the 
ordinary high water mark to the limit of the adjacent wetlands. 
(3) When the water of the United States consists only of wetlands the jurisdiction 
extends to the limit of the wetland.  

 
Section 404 jurisdiction in "other waters" such as lakes, ponds, and streams, extends to the 
upward limit of the ordinary high water mark (OHWM) or the upward extent of any adjacent 
wetland. The OHWM on a non-tidal water is the "line on shore established by the fluctuations of 
water and indicated by physical characteristics such as a clear natural line impressed on the bank; 
shelving; changes in the character of soil; destruction of terrestrial vegetation; the presence of 
litter or debris; or other appropriate means that consider the characteristics of the surrounding 
areas" (33 CFR Section 328.3[e]). Wetlands are defined as “...those areas that are inundated or 
saturated by surface or ground water at a frequency and duration to support a prevalence of 
vegetation adapted for life in saturated soil conditions” (33 CFR Section 328.8 [b]). Wetlands 
usually must possess hydrophytic vegetation (i.e., plants adapted to inundated or saturated 
conditions), wetland hydrology (e.g., topographic low areas, exposed water tables, stream 
channels), and hydric soils (i.e., soils that are periodically or permanently saturated, inundated or 
flooded) to be regulated by the Corps pursuant to Section 404 of the Clean Water Act. 
 
It should be noted that the extent of the Corps jurisdiction pursuant to Section 404 of the Clean 
Water Act was recently modified. In Solid Waste Agency of Northern Cook County v. U.S. 
Army Corps of Engineers, the U.S. Supreme Court [148 L. Ed. 2d 576 (2001) (SWANCC)] ruled 
that the Corps exceeded its authority under the Clean Water Act when it regulated discharges of 
fill material into "isolated" waters used as habitat by migratory birds. Accordingly, waters 
(including wetlands that are not connected hydrologically to navigable waters) may now not be 
subject to regulation by the Corps.  
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A recent Supreme Court decision may also significantly change how the Corps defines waters of 
the United States. [Following text excerpted from a newsletter prepared by Briscoe, Ivester, and 
Bazel LLP] On June 19, 2006 the United States Supreme Court, in a "four-one-four" decision, 
addressed the extent of Clean Water Act jurisdiction over wetlands adjacent to tributaries of 
navigable waters. The extent to which the decision will further restrict federal regulation of 
wetlands remains unclear. In two consolidated cases, Rapanos v. United States and Carabell v. 
U.S. Army Corps of Engineers, a five-Justice majority of the Court remanded the case to the 
Sixth circuit for further consideration. The Court was unable to produce a majority vote in favor 
of any one jurisdictional standard for the Sixth Circuit to apply (or for the regulated community 
to follow). Instead, Justice Scalia authored a plurality opinion that would significantly narrow the 
reach of federal wetlands jurisdiction, while Justice Kennedy, concurring in the judgment only, 
concluded that the appropriate test for jurisdiction over wetlands was the presence of a 
"significant nexus" between wetlands and "navigable waters" in the traditional sense. The 
remaining four Justices, in a dissenting opinion by Justice Stevens, would have upheld the Corps 
of Engineers' assertion of jurisdiction and would have affirmed the Sixth Circuit's decision. 
When no opinion garners at least five votes, lower courts follow the concurrence that reached the 
result on the narrowest grounds. Here, that is Justice Kennedy's opinion. Unfortunately, Justice 
Kennedy did not provide specific guidance about the extent of federal jurisdiction over wetlands 
that are adjacent to tributaries of navigable waters.  
 
Justice Kennedy concluded that the Clean Water Act applies only to those wetlands with a 
"significant nexus" to "navigable waters in the traditional sense." A significant nexus exists when 
a wetland, "either alone or in combination with similarly situated lands in the region, 
significantly affect[s] the chemical, physical, and biological integrity" of factually navigable 
waters. Under Supreme Court precedent, wetlands adjacent to navigable waters meet this test. 
For wetlands located near tributaries of navigable waters, however, each wetland demands a 
case-by-case jurisdictional inquiry. We know only that a "mere hydrological connection" is not 
enough in all cases, and that "speculative or insubstantial" effects on water quality will not 
suffice to satisfy the test.  
 
To remain in compliance with Section 404 of the Clean Water Act, project proponents and 
property owners (applicants) are required to be permitted by the Corps prior to discharging or 
otherwise impacting “waters of the United States”. In many cases, the Corps must visit a 
proposed project area (to conduct a “jurisdictional determination”) to confirm the extent of area 
falling under their jurisdiction prior to authorizing any permit for that project area. Typically, at 
the time the jurisdictional determination is conducted, applicants (or their representative) will 
discuss the appropriate permit application that would be filed with the Corps for permitting the 
proposed impact(s) to “waters of the United States.” 
 
Pursuant to Section 404 of the Clean Water Act, the Corps normally provides two alternatives for 
permitting impacts to the type of “waters of the United States” found in the project area. The first 
alternative would be to use Nationwide Permit(s) (NWP). The second alternative is to apply to 
the Corps for an Individual Permit (33 CFR Section 235.5(2)(b)). The application process for 
Individual Permits is extensive and includes public interest review procedures (i.e., public notice 
and receipt of public comments) and must contain an “alternatives analysis” that is prepared 
pursuant to Section 404(b) of the Clean Water Act (33 U.S.C. 1344(b)). The alternatives analysis 
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is also typically reviewed by the federal Environmental Protect Agency (EPA), and thus brings 
another resource agency into the permitting framework. Both the Corps and EPA take the initial 
viewpoint that there are practical alternatives to the proposed project if there would be impacts to 
waters of the U.S., and the proposed permitted action is not a water dependent project (e.g. a pier 
or a dredging project). Alternative analyses therefore must provide convincing reasons that the 
proposed permitted impacts are unavoidable. Individual Permits may be available for use in the 
event that discharges into regulated waters fail to meet conditions of NWP(s).  
 
NWPs are a type of general permit administered by the Corps and issued on a nationwide basis 
that authorize minor activities that affect Corps regulated waters. Under NWP, if certain 
conditions are met, the specified activities can take place without the need for an individual or 
regional permit from the Corps (33 CFR, Section 235.5[c][2]). In order to use NWP(s), a project 
must meet 27 general nationwide permit conditions, and all specific conditions pertaining to the 
NWP being used (as presented at 33 CFR Section 330, Appendices A and C). It is also important 
to note that pursuant to 33 CFR Section 330.4(e), there may be special regional conditions or 
modifications to NWPs that could have relevance to individual proposed projects. Finally, 
pursuant to 33 CFR Section 330.6(a), Nationwide permittees may, and in some cases must, 
request from the Corps confirmation that an activity complies with the terms and conditions of 
the NWP intended for use (i.e., must receive “verification” from the Corps). 
 
Prior to finalizing design plans, the applicant needs to be aware that the Corps maintains a policy 
of “no net loss” of wetlands (waters of the United States) from project area development. 
Therefore, it is incumbent upon applicants that propose to impact Corps regulated areas to 
submit a mitigation plan that demonstrates that impacted regulated areas would be recreated (i.e., 
impacts would be mitigated). Typically, the Corps requires mitigation to be “in-kind” (i.e., if a 
stream channel would be filled, mitigation would include replacing it with a new stream 
channel), and at a minimum of a 1:1 replacement ratio (i.e., one acre or fraction there of 
recreated for each acre or fraction thereof lost). Often a 2:1 replacement ratio is required. Usually 
the 2:1 ratio is met by recreation or enhancement of an equivalent amount of wetland as is 
impacted, in addition to a requirement to preserve an equivalent amount of wetland as is 
impacted by the project. In some cases, the Corps allows “out-of-kind” mitigation if the 
compensation site has greater value than the impacted site. For example, if project designs call 
for filling an intermittent drainage, mitigation should include recreating the same approximate 
jurisdictional area (same drainage widths) at an offsite location or on a set-aside portion of the 
project area. Finally, there are many Corps approved wetland mitigation banks where wetland 
mitigation credits can be purchased by applicants to meet permitting requirements. Mitigation 
banks have limited distribution and the Corps typically only allows their use when projects have 
minimal effects on wetlands. If a project meets conditions of Nationwide Permits, and an 
Individual Permit is not required by the Corps, then typically the Corps allows use of wetland 
mitigation banks (if available) to meet its no net loss requirement and to otherwise mitigate the 
impacts of the project. 

9.2.2  APPLICABILITY TO THE PROPOSED PROJECT  

On January 7, 2009, the U.S. Army Corps of Engineers confirmed their jurisdiction over 36.43 
acres of waters of the United States on the Project site. This jurisdictional acreage includes 
Indian Slough, Kellogg Creek and adjacent wetlands, (see the Corps determination letter at 
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Appendix A). This jurisdictional determination was based on wetland delineations completed on 
the project site by Gibson & Skordal, LLC. 
 
A Conceptual Wetland and Emergent Marsh Preservation and Mitigation Plan for Pantages 
Bays was prepared by Gibson & Skordal, LLC (dated November 15, 2006). Minimization of 
indirect impacts will be accomplished by grading home pads to drain toward streets and away 
from open space areas, landscaping with native plants, constructing bioswales, maintaining 
natural buffers between the development and the preserved marsh habitat within the open space 
areas, and using native plantings as landscaping buffers between development and open space 
preserve areas. An exception is at the EVA crossing of the marsh, where there is no buffer. The 
location of the EVA was chosen so that the road crossed the marsh at its narrowest point. In most 
other cases, there is a minimum of 50 feet between the edge of the residential development and 
the preserved marsh. At some locations, grading will encroach into the 50 foot width; however, 
the graded area will be planted with native vegetation and maintained naturally (no irrigation) 
such that it functions as a buffer. The open space preserve area will be separated from adjacent 
development or recreational areas with fencing that protects the open space preserve from 
unauthorized use while providing a visual connection to the open space. Where houses back up 
to the open space preserve, residential fences will be tubular steel or some other form of 
permanent, visually open, fencing. Past mitigation efforts have shown that with open fencing, 
protected areas are kept relatively free from trash accumulation and homeowners except greater 
stewardship of preserved open spaces. In addition, along the EVA/trail, kiosks with educational 
signage will be developed to reduce human-induced impacts.  
 
Because full avoidance of waters of the United States/State is not possible, potential impacts will 
be minimized to the extent feasible through changes in project design. Impacts will also be 
minimized by the use of Best Management Practices to protect preserved wetlands/marsh and 
ensure water quality in preserved wetlands and other waters within the project area. These 
practices can include installing orange construction fencing, hay or gravel waddles, and other 
protective measures during construction. During project construction, the applicant states that a 
biological monitor will be on-site to monitor the integrity of preserved wetlands and other 
waters. 
 
For those wetland areas that cannot be avoided, compensation wetlands shall be 
enhanced/created to replace those wetlands permanently affected by project activities (as 
approved by the Corps and RWQCB). Wetlands will be created on-site and will resemble those 
wetlands affected by the project (known as in-kind replacement). All impacted wetlands are 
replaced at a minimum 1:1 ratio (for each square foot of impact, one square foot of wetland 
would be enhanced/created) or as otherwise specified in permitting conditions imposed by the 
Corps and RWQCB.  
 
The proposed mitigation for the project consists of the components listed here: 
  
 a.  Creation of approximately 5.29 acres of seasonal wetland on-site;  
 b.  Creation of approximately 0.30 acre of marsh habitat on-site; 

c.  Creation and enhancement of approximately 11,060 linear feet of bank habitat on-site, 
including Shaded Riverine Aquatic habitat and shallow water habitat; 
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 d.  Creation of approximately 46 acres of open water habitat on-site;  
e. Preservation of all avoided and created aquatic areas; and 
f.  Implementation of a comprehensive long-term storm water management plan designed 
to protect water quality. 

 
The compensatory mitigation envisioned for the project will consist of two major efforts. First 
will be the creation of seasonal wetland habitat in the uplands adjacent to the preserved marsh, 
and second will be the creation and enhancement of bank habitat within the project area.  
 
Creation (Compensatory Mitigation) 
 
Seasonal Wetland/Emergent Marsh/Open Water Habitat 
Approximately 5.29 acres of seasonal wetland and 0.30 acre of marsh will be created within the 
44-acre open space preserve area as approved by the Corps and RWQCB. Specifically, the 
creation of the seasonal wetland will occur in the 12.5-acre upland area in the northwest corner 
of the site. The expansion of the marsh will be accomplished either on the eastern side of the 
existing marsh on the new peninsula created by the opening of the northern bay or along the 
western side of the existing marsh. This represents a 1:1 mitigation ratio (created wetlands to 
impacted wetlands). Additionally, the proposed project will result in the creation of 
approximately 46 acres of open water habitat within the constructed bays and coves and through 
the widening of Kellogg Creek. 
 
Soil borings will be taken prior to the construction of the seasonal wetlands within the open 
space preserve to determine if soils are suitable for creation of wetlands. In addition, ground 
water depths will be identified within the open space preserve. The locations of the created 
wetlands will be selected based on the existing topography within the uplands, soil composition, 
and ground water depths. The created seasonal wetlands will be excavated to a depth necessary 
to pick up seasonal (winter) groundwater and/or to any clay layer that will perch rainfall.  
 
As is the case with the existing seasonal wetlands on the site, hydrology in created wetlands will 
be provided by direct rainfall and seasonal groundwater; not runoff from surrounding uplands. 
Accordingly, the applicant’s biologist states that the created wetlands, like the existing wetlands, 
do not need a high ratio of upland habitat to support the necessary hydrology. As is noted in the 
conceptual plan prepared by Gibson & Skordal, LLC (dated November 15, 2006), 5.29 acres of 
wetlands and 0.30 acres of marsh will be created within the 12.5 acre upland area. The created 
wetlands will therefore encompass approximately 42% of the open space preserve area.  
 
The upper 6 inches of topsoil will be harvested from the seasonal wetlands to be impacted and 
will be placed in the created wetlands for seed source. These topsoils would contain a seed bank 
of the impacted pool plant species which would germinate with fall/winter hydration of the 
created wetlands. The created wetlands will be slightly over-excavated to accommodate the 
addition of topsoil inoculum.  
 
A five-year monitoring program will be established to monitor the progress of the wetland 
mitigation toward an established goal. At the end of each monitoring year, an annual report will 
be submitted to the Corps, RWQCB, and Contra Costa County. This report will document the 
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hydrological and vegetative condition of the mitigation wetlands, and will recommend remedial 
measures as necessary to correct deficiencies. 
 
Aside from the minimum replacement ratio and in perpetuity protection, the Corps and/or the 
RWQCB may provide additional conditions and stipulations for this project. Any other 
conditions that are stipulated for wetland impacts by the Corps and/or RWQCB shall also 
become conditions of project approval by Contra Costa County. 

9.3  Section 14 of the Rivers and Harbors Act 

Section 14 of the Rivers and Harbors Act as approved on March 3, 1899 (33 U.S.C. 408), makes 
it unlawful for any person to take possession of or make use of for any purpose, or build upon, 
alter, destroy, or in any manner whatever impair the usefulness of any sea wall, bulkhead, jetty, 
dike, levee, wharf, pier, or other work built by the United States, or under the control of the 
United States, in whole or in part, for the preservation and improvement of any of its navigable 
waters or to prevent floods. The Secretary of the Army, on the recommendation of the Chief of 
Engineers, may grant permission for the alteration or permanent occupation or use of any of the 
aforementioned public works when in his judgment such occupation or use will not be injurious 
to the public interest. This permission will be granted by an appropriate real estate instrument in 
accordance with existing real estate regulations. 

9.3.1  APPLICABILITY TO THE PROPOSED PROJECT 

The proposed breaching of the levee along Kellogg Creek must be authorized by the Secretary of 
the Army, on the recommendation of the Chief of Engineers. This permission will be granted by 
an appropriate real estate instrument in accordance with existing real estate regulations. In order 
to obtain this authorization from the Corps, the Project applicant must submit a request to the 
Secretary of the Army and the Chief of Engineers, describing the proposed project and any 
correspondence with the local Reclamation District/ Reclamation Board authorizing this work. 

9.4  State Water Resources Control Board (SWRCB) / California Regional Water Quality 
Control Board (RWQCB) 

9.4.1  SECTION 401 OF THE CLEAN WATER ACT 

The SWRCB and RWQCB regulate activities in "waters of the State" (which includes wetlands) 
through Section 401 of the Clean Water Act. While the Corps administers permitting programs that 
authorize impacts to waters of the United States, including wetlands, and other waters, any Corps 
permit authorized for a proposed project would be invalid unless it is a NWP that has been certified 
for use in California by the SWRCB, or if the RWQCB has issued a project specific certification or 
waiver of water quality. Certification of NWPs requires a finding by the SWRCB that the activities 
permitted by the NWP will not violate water quality standards individually or cumulatively over 
the term of the issued NWP (the term is typically for five years). Certification must be consistent 
with the requirements of the federal Clean Water Act, the California Environmental Quality Act, 
the California Endangered Species Act, and the SWRCB’s mandate to protect beneficial uses of 
waters of the State. Any denied (i.e., not certified) NWPs, and all Individual Corps permits, would 
require a project specific RWQCB certification or waiver of water quality. 
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Additionally, if a proposed project would impact waters of the State, including wetlands, and the 
project applicant cannot demonstrate that the project is unable to avoid these adverse impacts, 
water quality certification will most likely be denied. Section 401 Certification may also be denied 
based on significant adverse impacts to waters of the United States, including wetlands. The 
RWQCB has also adopted the Corps’ policy that there shall be “no net loss” of wetlands. Thus, 
prior to certifying water quality, the RWQCB will impose avoidance mitigation requirements on 
project proponents that impact waters of the State. 

9.4.2  APPLICABILITY TO THE PROPOSED PROJECT 

Any Section 404 permit authorized by the Corps for the Project would be inoperative without 
also obtaining authorization from the RWQCB pursuant to Section 401 of the Clean Water Act 
(i.e., without obtaining a certification of water quality). Since the RWQCB does not have a 
formal method for technically defining what constitutes waters of the state, M&A expects that 
the RWQCB should remain consistent with the Corps’ determination of waters of the United 
States. The Corps determined there are 36.43 acres of waters of the United States on the 171-acre 
Pantages property (Project site). It is likely that the RWQCB will concur with the Corps findings. 
Please note that any isolated wetlands or other waters that are determined to be on the Project 
site that are not regulated by the Corps pursuant to the SWANCC decision, would still be 
regulated by the RWQCB pursuant to the Porter-Cologne Water Quality Control Act (see next 
section). 
 
Any impacts to waters of the State would have to be mitigated to the satisfaction of the RWQCB 
prior to the time this resource agency would issue a permit for impacts to such features. The 
RWQCB requirements for issuance of a “401 Permit” can parallel the Corps requirements for 
permitting impacts to Corps regulated areas pursuant to Section 404 of the Clean Water Act. 
Please refer to the Corps Applicability Section above for likely mitigation requirements for 
impacts to RWQCB regulated wetlands. Also, please refer to the applicability section of the 
Porter-Cologne Water Quality Control Act below for other applicable actions that may be 
imposed on the Project by the RWQCB prior to the time any certification of water quality is 
authorized for the Project. Please note that any isolated wetlands or other waters that are 
determined to be on the Project site that are not regulated by the Corps pursuant to the SWANCC 
decision, would still be regulated by the RWQCB pursuant to the Porter-Cologne Water Quality 
Control Act (see below). 

9.4.3  PORTER-COLOGNE WATER QUALITY CONTROL ACT 

The Porter-Cologne Water Quality Control Act, Water Code § 13260, requires that “any person 
discharging waste, or proposing to discharge waste, that could affect the waters of the State to 
file a report of discharge” with the RWQCB through an application for waste discharge (Water 
Code Section 13260(a)(1). The term “waters of the State” is defined as any surface water or 
groundwater, including saline waters, within the boundaries of the State (Water Code § 
13050(e)). It should be noted that pursuant to the Porter-Cologne Water Quality Control Act, the 
RWQCB also regulates “isolated wetlands,” or those wetlands considered to be outside of the 
Corps’ jurisdiction pursuant to the SWANCC decision (see Corps Section above).  
 
The RWQCB generally considers filling in waters of the State to constitute “pollution.” Pollution 
is defined as an alteration of the quality of the waters of the state by waste that unreasonably 
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affects its beneficial uses (Water Code §13050(1)). The RWQCB litmus test for determining if a 
project should be regulated pursuant to the Porter-Cologne Water Quality Control Act is if the 
action could result in any “threat” to water quality. 
 
The RWQCB requires complete pre- and post-development Best Management Practices Plan 
(BMPs) of any portion of the project site that is developed. This means that a water quality 
treatment plan for the pre- and post-developed project site must be prepared and implemented. 
Preconstruction requirements must be consistent with the requirements of the National Pollutant 
Discharge Elimination System (NPDES). That is, a Stormwater Pollution Prevention Plan 
(SWPPP) must be developed prior to the time that a site is graded (see NPDES section below). In 
addition, a post construction BMPs plan, or a Stormwater Management Plan (SWMP) must be 
developed and incorporated into any site development plan.  

9.4.4  APPLICABILITY TO PROPOSED PROJECT  

The Corps determined there are 36.43 acres of waters of the United States were present on the 
171-acre Pantages property (Project site). The RWQCB will also exert its jurisdiction over these 
areas pursuant to the Porter-Cologne Water Quality Control Act. Since any “threat” to water 
quality could conceivably be regulated pursuant to the Porter-Cologne Water Quality Control 
Act, care will required when constructing the proposed Project to be sure that adequate pre and 
post construction Best Management Practices Plan (BMPs) are incorporated into the project 
implementation plans.   
 

While SWMPs are complex, some of the basics are that 85 percent or greater of the average 
annual stormwater falling on impervious surfaces must be treated prior to being discharged into 
features that will carry the stormwater off site. Also, beginning in 2005, the RWQCB changed its 
policies to include a requirement that the first 2/10ths of an inch of rainfall from any storm event 
be treated prior to the time it is discharged from a project site. Flows above those generated on a 
project site during the first 2/10ths of an inch of rainfall may be discharged from the project site 
without further water quality treatment, although the project must still demonstrate that peak 
storm event discharges from the project site (point discharges with erosive flows) are 
ameliorated. Above ground pretreatment water quality basins can be designed into the site 
development plan to accommodate this requirement. Peak flow amelioration can also be 
achieved any number of other ways such as oversized piping with metered release points. Again 
though, water should be treated prior to entering any peak flow amelioration feature.  
 
Treatment will occur by having storm water (the first 2/10ths of an inch) flow into and through 
“bioswales” that have percolation amenities (French drains installed beneath the swales) or 
similar treatment facilities. Please note that the current standard the RWQCB is looking for is not 
necessarily flow through swales as much as vertical percolation. The RWQCB has expressed a 
desire to see two feet of vertical percolation capacity in any created swale. If soils are not 
suitable, the RWQCB suggests the swale feature be over-excavated and replacing base soils in 
the first two feet of the soil profile below the swale. On level or near level ground, swale-like 
features can be constructed similar to linear detention basins with standpipes that come into use 
when the capacity of the infiltration systems is exceeded. Water treatment basins should be 
landscaped or otherwise vegetated. Irrigation systems, necessary to sustain vegetation in the dry 
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periods of the year are often a component of linear bioswale basins. Finally, typically roof 
leaders would have to be diverted into splash blocks that then drain through grassy swales in side 
and front yards to account for impervious roof areas. These measures are now standard policies 
of the RWQCB prior to issuance of any discretionary permit(s) for a development project. 
 
It should also be noted that prior to issuance of any permit from the RWQCB this agency will 
require submittal of a Notice of Determination from Contra Costa County, indicating that the 
proposed project has completed a review conducted pursuant to CEQA. The pertinent sections of 
the CEQA document (typically the biology section) are often submitted to the RWQCB for 
review prior to the time this agency will issue a permit for a proposed project.  
 
Finally, please note that post construction BMPs is a relatively new science, and the RWQCB 
continually updates its requirements to remain consistent with evolving technologies. Hence, it 
will be important that the applicant contract with an engineering firm that has direct experience 
working with the RWQCB and its recent BMP requirements.  
 
The Project site currently does not have a stormwater drainage system, and no municipal 
provision for stormwater management exists on the site. Rather the property relies on natural 
flow and ditches to convey stormwater runoff. Therefore, when the property is developed, a 
stormwater management system (and sewer system) will likely need to be installed into the street 
right-of-ways, and tied into existing infrastructure in Discovery Bay. To the extent possible, the 
Project should tie into any existing storm water system owned and operated by Contra Costa 
County.  

9.4.5  NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 

In 1972 the Clean Water Act was amended to state that the discharge of pollutants to waters of 
the United States from any point source is unlawful unless the discharge is in compliance with an 
NPDES permit. The 1987 amendments to the Clean Water Act added Section 402(p) which 
establishes a framework for regulating municipal and industrial stormwater discharges under the 
NPDES Program. On November 16, 1990, the U.S. Environmental Protection Agency (EPA) 
published final regulations that establish stormwater permit application requirements for 
specified categories of industries. The regulations provide that discharges of stormwater to 
waters of the United States from construction projects that encompass five (5) or more acres of 
soil disturbance are effectively prohibited unless the discharge is in compliance with an NPDES 
Permit. EPA regulations that became final on December 8, 1999 (known as Phase II) expand the 
existing NPDES program to address stormwater discharges from small MS4s and from 
construction sites disturbing between 1 and 5 acres of land.  
 
While federal regulations allow two permitting options for stormwater discharges (individual 
permits and General Permits), the SWRCB has elected to adopt only one statewide General 
Permit at this time that will apply to all stormwater discharges associated with construction 
activity, except from those on Tribal Lands, in the Lake Tahoe Hydrologic Unit, and those 
performed by the California Department of Transportation (CalTrans). The General Permit 
requires all dischargers where construction activity disturbs greater than one acre of land to:  
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1. Develop and implement a Storm Water Pollution Prevention Plan (SWPPP) which 
specifies Best Management Practices (BMPs) that will prevent all construction pollutants from 
contacting stormwater with the intent of keeping all products of erosion from moving off site 
into receiving waters.  
 
2. Eliminate or reduce non-stormwater discharges to storm sewer systems and other waters 

of the nation. 
 
3.  Perform inspections of all BMPs. 

This General Permit is implemented and enforced by the nine California Regional Water Quality 
Control Boards (RWQCBs). 
 
Types of Construction Activity Covered by the General Permit 
 
Construction activity subject to this General Permit includes clearing, grading, and disturbances 
to the ground such as stockpiling, or excavation that results in soil disturbances of at least one 
acre or more of total land area. Construction activity that results in soil disturbances to a smaller 
area would still be subject to this General Permit if the construction activity is part of a larger 
common plan of development that encompasses greater than one acre of soil disturbance, or if 
there is significant water quality impairment resulting from the activity. Construction activity 
does not include routine maintenance to maintain original line and grade, hydraulic capacity, or 
original purpose of the facility, nor does it include emergency construction activities required to 
protect public health and safety. Project proponents (landowners) should confirm with the local 
RWQCB whether or not a particular routine maintenance activity is subject to this General 
Permit. 

9.4.6  APPLICABILITY TO PROPOSED PROJECT 

Surface grading and excavation of the Project site will exceed one acre and thus would be 
regulated pursuant to the NPDES program. It is the responsibility of the applicant to obtain 
coverage under the General Permit prior to commencement of construction activities that disturb 
greater than one acre of area. To obtain coverage, the project proponent (landowner) must file an 
NOI with a vicinity map and the appropriate fee with the SWRCB. In addition, coverage under 
this permit shall not occur until the applicant develops an adequate SWPPP for the Project. 
Section A of the General Permit outlines the required contents of a SWPPP. For proposed 
construction activity on easements or on nearby property by agreement or permission, the entity 
responsible for the construction activity shall file an NOI and filing fee and shall be responsible 
for development of the SWPPP, all of which must occur prior to commencement of construction 
activities. 
 
The NOI must be sent to the following address: 
 

State Water Resources Control Board 
Division of Water Quality 
Storm Water Permit Unit 
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1001 I Street, 15th floor 
Sacramento, CA 95814 
(916) 341-5455 

9.5  RWQCB Municipal Storm Water Permitting Program 

The Municipal Storm Water Permitting Program regulates storm water discharges from 
municipal separate storm sewer systems (MS4s). MS4 permits were issued in two phases. 
Under Phase I, which started in 1990, the RWQCBs have adopted NPDES storm water permits 
for medium (serving between 100,000 and 250,000 people) and large (serving 250,000 people) 
municipalities. Most of these permits are issued to a group of co-permittees encompassing an 
entire metropolitan area. These permits are reissued as the permits expire. 
 
As part of Phase II, the SWRCB adopted a General Permit for the Discharge of Storm Water 
from Small MS4s (WQ Order No. 2003-0005-DWQ) to provide permit coverage for smaller 
municipalities, including non-traditional Small MS4s, which are governmental facilities such as 
military bases, public campuses, and prison and hospital complexes. 
 
The MS4 permits require the discharger to develop and implement a Storm Water Management 
Plan/Program (SWMP) with the goal of reducing the discharge of pollutants to the maximum 
extent practicable (MEP). MEP is the performance standard specified in Section 402(p) of the 
Clean Water Act. The management programs specify what best management practices (BMPs) 
will be used to address certain program areas. The program areas include public education and 
outreach; illicit discharge detection and elimination; construction and post-construction; and 
good housekeeping for municipal operations. In general, medium and large municipalities are 
required to conduct chemical monitoring, though small municipalities are not. 

9.5.1  RWQCB PHASE I PROGRAM REQUIREMENTS  

The C.3 NPDES requirements went into effect for any project (public or private) that is “deemed 
complete” by the City or County (Lead Agency) on or after February 15, 2005, and which will 
result in the creation or replacement (other than normal maintenance) of at least one acre of 
impervious surface area (roofs, streets, patios, parking lots, etc.). (This one-acre threshold was 
reduced to 10,000 square feet on August 15, 2006). Intended to reduce the introduction of urban 
pollutants into San Francisco Bay, creeks, streams, lakes, and other water bodies in the region, 
Provision C.3 requires the onsite treatment of stormwater prior to its discharge into downstream 
receiving waters. Note that these requirements are in addition to the existing NPDES 
requirements for erosion and sedimentation controls during project construction.  
 
Projects subject to Provision C3 must include the capture and onsite treatment of all stormwater 
from the site prior to its discharge, including rainwater falling on building rooftops. Project 
applicants are required to implement appropriate source control and site design measures and to 
design and implement stormwater treatment measures in order to reduce the discharge of 
stormwater pollutants to the maximum extent practicable. While the Clean Water Act does not 
define “maximum extent practicable,” the Stormwater Quality Management Plans required as a 
condition of the municipal NPDES permits identify control measures (known as Best 
Management Plans, or BMPs) and, where applicable, performance standards, to establish the 
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level of effort required to satisfy the maximum extent practicable criterion. It is ultimately up to 
the professional judgment of the reviewing municipal staff in the individual jurisdictions to 
determine whether a project’s proposed stormwater controls will satisfy the maximum extent 
practicable criterion. However, there are numeric criteria used to ensure that treatment BMPs 
have been adequately sized to accommodate and treat a site’s stormwater. The C3 requirements 
are quite extensive, and their complete explanation is not provided here. However, the following 
are minimums that should be understood and adhered to: 
 

 The applicant must provide a detailed and realistic site design and impervious surface 
area calculations. This site design and calculations will be used by the Lead Agency 
(in this case, Contra Costa County) to determine/verify the amount of impervious 
surface area that is being created or replaced. It should include all proposed buildings, 
roads, walkways, parking lots, landscape areas, etc., that are being created or 
redeveloped. If large (greater than one acre) lots are being created an effort will need 
to be made to determine the total impervious surface area that could be created on 
that parcel. For example if only a portion of the lot is shown as a “building envelope” 
then the lead agency will need to consider that a driveway will have to be constructed 
to access the envelope and that the envelope will then be developed as shown. If the 
C.3 thresholds are met (creation/redevelopment of one acre of impervious surface 
area), a Stormwater Control Plan (SWCP) (if required by the Lead Agency, or 
whatever steps for compliance with Provision C3 are required locally) must 
accompany the application.  

 
 If a SWCP is required by the Lead Agency for the project it must be stamped by a 

Licensed Civil Engineer, Architect, or Landscape Architect. 
 
Incorporating the C3 requirements into the early phases of new project planning will speed the 
approval process (by reducing or eliminating the need for redesign of the site plan once it gets to 
the municipal review process), improve the integration of treatment into site landscaping, 
enhance the project’s aesthetics, reduce the water quality impacts of the project, improve the 
natural absorption of urban pollutants into the environment, and reduce the amount of 
stormwater discharged from the site. If these requirements are not incorporated into the early 
stages of site design, a subsequent redesign of the site plan may be required in order to provide 
all of the required onsite water treatment, adding unnecessarily to project development costs. 

9.5.2  APPLICABILITY TO THE PROPOSED PROJECT 

The RWQCB is requiring that these requirements be addressed through the implementation of 
BMPs programs that reduce pollutants in stormwater. Contra Costa County now vigorously 
enforces the C3 provisions and provides a handbook showing/stating how the C3 provisions may 
be achieved by project applicants. Each Discharger is individually responsible for adopting and 
enforcing ordinances, and implementing assigned BMPs to prevent or reduce pollutants in 
stormwater, and providing funds for capital, operation, and maintenance expenditures necessary 
to implement and maintain BMPs for any installed storm drain system that it owns and/or 
operates. A BMPs plans must now be submitted to Contra Costa County for review and approval 
and show how discharges will not cause or contribute to violations of water quality objectives of 
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the RWQCB (C3 provisions), nor shall they cause certain conditions to occur which create a 
condition of nuisance or water quality impairment in receiving waters.  

9.6  California Department of Fish and Game Protections 

9.6.1  SECTION 1602 OF CALIFORNIA FISH AND GAME CODE 

Pursuant to Section 1602 of the California Fish and Game Code, California Department of Fish 
and Game (CDFG) regulates activities that divert, obstruct, or alter stream flow, or substantially 
modify the bed, channel, or bank of a stream, which CDFG typically considers to include riparian 
vegetation. Any proposed activity in a natural stream channel that would substantially adversely 
affect an existing fish and/or wildlife resource, would require entering into a Streambed Alteration 
Agreement (SBAA) with CDFG prior to commencing work in the stream. However, prior to 
authorizing such permits, CDFG typically reviews an analysis of the expected biological impacts, 
any proposed mitigation plans that would be implemented to offset biological impacts and 
engineering and erosion control plans.  

9.6.2  APPLICABILITY TO THE PROPOSED PROJECT 

The proposed breaching of the levee along Kellogg Creek will require a SBAA. Impacts from 
project development include loss of low, moderate, and high quality bank habitat. The Project 
will remove approximately 5,380 linear feet of the 10,420 linear feet of existing bank habitat 
along the Pantages property. Mitigation measures will be necessary to offset the Project’s impact 
to bank habitat subject to CDFG jurisdiction as detailed in the Impacts and Mitigations Section, 
below. 

9.7  Reclamation Board Encroachment Permit 

Approval by the Reclamation Board (Board) is required for projects or uses which encroach into 
rivers, waterways, and floodways within and adjacent to federal and State authorized flood 
control projects and within designated floodways adopted by the Board. Any proposed project 
within these areas requires Board approval. The Board exercises jurisdiction over the levee 
section, the waterward area between project levees, a 10-foot-wide strip adjacent to the landward 
levee toe, within 30 feet of the top of banks of unleveed project channels, and within designated 
floodways adopted by the Board. In addition, activities outside of these limits which could 
adversely affect the flood control project are also under Board jurisdiction. A copy of the 
Reclamation Board Encroachment Permit will be sent to the U.S. Army Corps of Engineers for 
review and comment. Applications which must be considered by the Board are placed on the 
agenda of the next regular Board meeting. The Department of Water Resources must be notified 
ten days before construction begins. The Department of Water Resources Flood Inspection 
Section conducts inspection services on behalf of the Board. 

9.7.1  APPLICABILITY TO PROPOSED PROJECT 

This Project will require a Reclamation Board Encroachment Permit and all activities associated 
with the levee removal must be coordinated and approved by the Board. Proof of acquisition of 
such a permit shall be a requirement of Contra Costa County and incorporated into conditions of 
project approval. 
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10.  CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) REGULATIONS 

A CEQA lead agency must determine if a proposed activity constitutes a project requiring further 
review pursuant to CEQA. Pursuant to CEQA, a lead agency would have to determine if there 
could be significant adverse impacts to the environment. Typically, if within city limits, the city 
would be the CEQA lead agency. If a discretionary permit (i.e., conditional use permit) would be 
required for a project (e.g., a grading permit must be issued), the lead agency typically must 
determine if there could be significant environmental impacts. This is usually accomplished by 
an “initial study.” If there could be significant environmental impacts, the lead agency must 
determine an appropriate level of environmental review prior to approving and/or otherwise 
permitting the impacts. In some cases, there are “Categorical Exemptions” that apply to the 
proposed activity; thus the activity is exempt from CEQA. There are also Statuary Exemptions 
that should be investigated for any proposed project. If the project is not exempt from CEQA, the 
lowest level of review typically reserved for projects with no significant effects on the 
environment would be for the lead agency to prepare a “Negative Declaration.” If a proposed 
project would have impacts that can be mitigated to a level of no significance pursuant to the 
CEQA, then a “Mitigated Negative Declaration” is typically prepared by the lead agency. Finally 
those projects that may have significant effects on the environment, or that have impacts that 
cannot be mitigated to a level considered less than significant pursuant to the CEQA, typically 
must be reviewed via an Environmental Impact Report (EIR). All CEQA review documents are 
subject to public circulation and comment periods.  
 
Section 15380 of the CEQA Guidelines defines “endangered” species as those whose survival 
and reproduction in the wild are in immediate jeopardy from one or more causes, including loss 
of habitat, change in habitat, overexploitation, predation, competition, disease, or other factors. 
“Rare” species are defined as those that are in such low numbers that they could become 
endangered if their environment worsens; or the species is likely to become endangered within 
the foreseeable future throughout all or a significant portion of its range and may be considered 
“threatened” as that term is used in FESA. The CEQA Guidelines also state that a project will 
normally have a significant effect on the environment if it will “substantially affect a rare or 
endangered species of animal or plant or the habitat of the species.” The significance of impacts 
to a species under CEQA, therefore, must be based on analyzing actual rarity and threat of 
extinction to that species whether or not it is listed under CESA. 

10.1.1  APPLICABILITY TO THE PROPOSED PROJECT 

Contra Costa County is the lead agency for this project. This project will be reviewed pursuant to 
CEQA. This biological resources section will be incorporated into an EIR being prepared by 
Contra Costa County for this project. Several animals and one plant species that meet the 
definition of “rare” and “endangered” pursuant to CEQA are being considered in this biological 
resources section. 

11.  IMPACTS ANALYSIS 

In this section we discuss potential impacts to sensitive biological resources including special-
status animal species and waters of the United States and/or State. We follow each impact with a 
mitigation prescription that when implemented would reduce impacts to the greatest extent 
possible.   
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11.1  Significance Criteria 

A significant impact is determined using CEQA and CEQA Guidelines. Pursuant to CEQA 
§21068, a significant effect on the environment means a substantial, or potentially substantial, 
adverse change in the environment. Pursuant to CEQA Guideline §15382, a significant effect on 
the environment is further defined as a substantial, or potentially substantial, adverse change in 
any of the physical conditions within the area affected by the project including land, air, water, 
minerals, flora, fauna, ambient noise, and objects of historical or aesthetic significance. Other 
Federal, State, and local agencies’ considerations and regulations are also used in the evaluation 
of significance of proposed actions. 

Direct and indirect adverse impacts to biological resources are classified as “significant,” 
“potentially significant,” or “less than significant.” Biological resources are broken down into 
four categories: vegetation, wildlife, threatened and endangered species, and regulated “waters of 
the United States” and/or stream channels. “Significant” impacts as they pertain to these four 
categories are discussed under the appropriate heading below. 

A “potentially significant” designation is used under circumstances where the presence of a 
special-status species or resource is uncertain and project construction could result in its loss. 
This designation is also used if it is unclear if the proposed project would result in a significant 
adverse impact, but the likelihood is great. “Less than significant” impacts are those impacts not 
put into either significant or potentially significant categories. Impacts would be generally 
considered less than significant if the habitats and species affected were common and widespread 
in the region and in the State. 

11.1.1  THRESHOLDS OF SIGNIFICANCE 

11.1.1.1  Plants, Wildlife, Waters 

In accordance with Appendix G (Environmental Checklist Form) of the CEQA Guidelines, 
implementing the Project would have a significant biological impact if it would: 
 

 Have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Game or U.S. 
Fish and Wildlife Service. 

 
 Have a substantial adverse effect on any riparian habitat or other sensitive natural 

community identified in local or regional plans, policies, regulations or by the California 
Department of Fish and Game or US Fish and Wildlife Service. 

 
 Have a substantial adverse effect on federally protected “wetlands” as defined by Section 

404 of the Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, 
etc.) through direct removal, filling, hydrological interruption, or other means. 

 
 Interfere substantially with the movement of any native resident or migratory fish or 

wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites. 

B-67



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 62

MONK & ASSOCIATES 

 
 Conflict with any local policies or ordinances protecting biological resources, such as a 

tree preservation policy or ordinance. 
 

 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional, or state habitat 
conservation plan. 

11.1.1.2  Waters of the United States and State. 

Pursuant to Section 404 of the Clean Water Act (33 U.S.C. 1344), the U.S. Army Corps of 
Engineers (Corps) regulates the discharge of dredged or fill material into waters of the United 
States, which includes wetlands, as discussed in the bulleted item above, and also includes “other 
waters” (stream channels, rivers) (33 CFR Parts 328 through 330). Substantial impacts to Corps 
regulated areas on a project site would be considered a significant adverse impact. Similarly, 
pursuant to Section 401 of the Clean Water Act, and to the Porter-Cologne Water Quality 
Control Act, the RWQCB regulates impacts to waters of the state. Thus, substantial impacts to 
RWQCB regulated areas on a project site would also be considered a significant adverse impact. 

11.1.1.3  Stream Channels 

Finally, pursuant to Section 1602 of the California Fish and Game Code, CDFG regulates activities 
that divert, obstruct, or alter stream flow, or substantially modify the bed, channel, or bank of a 
stream which CDFG typically considers to include riparian vegetation. Any proposed activity that 
would result in substantial modifications to a natural stream channel would be considered a 
significant adverse impact. 

12.  IMPACT ASSESSMENT AND PROPOSED MITIGATION  

12.1  Impact BIO-1.  Development of the Project would have a significant adverse effect on 
trees (S). 

Eighty trees were surveyed on the Project site (HortScience 2006 and 2007), most of which are 
greater than 6.5 inches in diameter at breast height (DBH). All of the trees would be removed in 
order to widen Kellogg Creek and create the Project bays and coves, infrastructure and 
residential lots. Indigenous trees, as specified in subsection 1(A) of the Contra Costa County 
Tree Ordinance, on the Project site include California black walnut, Fremont cottonwood 
(Populus fremontii), and willows. 
 
Under the Contra Costa County Tree Ordinance, any tree measuring 6.5 inches or greater DBH 
on any undeveloped property in any district, and/or any indigenous tree, is protected. Hence, the 
trees on the Project site are protected. Removal of protected trees would be a potentially 
significant adverse impact. This impact could be mitigated to a level considered less than 
significant pursuant to CEQA. 

12.2  Mitigation Measure BIO-1.  Trees 

A tree permit shall be obtained from Contra Costa County. To offset impacts resulting from the 
removal of 80 trees on the Project site, the Project proponent proposes to plant approximately 
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770 trees (this is an approximately 9.5:1 mitigation ratio). These trees will be planted along the 
Project roadways and at the Project site entry as part of the proposed landscaping. Additional 
trees will be planted along the enhanced and created creek bank habitats to provide shaded 
riverine aquatic habitat, as detailed below. Trees planted along the channel habitats shall be 
native trees such as valley oaks (Quercus lobata), coast live oaks (Quercus agrifolia), California 
buckeyes (Aesculus californica), and Fremont cottonwoods. The trees’ health shall be monitored 
annually for five years by a qualified biologist or arborist. Annual monitoring reports shall be 
submitted to Contra Costa County. 
 
A tree management plan shall be prepared for the project. Preparation of this plan and 
subsequent planting and monitoring shall be a condition of project approval and shall be tied to a 
security bond or cash deposit posted by the developer with Contra Costa County. This plan shall 
include a planting detail that specifies where all trees would be planted on the Project site. The 
methods used to plant trees shall also be specified. Adequate measures shall be established to 
minimize predation of planted trees by rodents including, but not limited to, pocket gophers 
and/or California ground squirrels.   
 
All planted trees shall be provided with a buried, irrigation system that would be maintained over 
a minimum three-year establishment period. The irrigation system shall be placed on automatic 
electric or battery operated timers so that trees are automatically watered during the dry months 
of the establishment period. At the end of the three-year establishment period, the irrigation 
system could be removed, if necessary.  
 
At the end of a five-year monitoring period, at least 80 percent of planted trees shall be in good 
health. If the numbers of planted trees falls below an 80 percent survival rate, additional trees 
shall be planted to bring the total number of planted trees up to 100 percent of the original 
number of trees planted. Irrigation and follow-up monitoring shall be established over an 
additional three year period after any replanting occurs. Any replanting and follow-up 
monitoring shall be reported in annual reports prepared for Contra Costa County Community 
Development Department. A performance bond, letter of credit, or other financial instrument 
shall be established to pay for any remedial work that might need to occur, if the prior effort 
fails. 
 
Significance after Mitigation: Less than significant. 

12.3  Impact BIO-2.  Development of the Project would have a significant adverse effect on 
bank habitat (S). 

Impacts from the proposed project would include the loss of low, moderate, and high quality 
bank habitat. Overall, the Project will remove approximately 5,380 linear feet of the 11,060 
linear feet of existing habitat along the Pantages property (Kellogg Creek, the ECCID Dredge 
Cut/Intake Channel (Old Kellogg Creek), and Pantages Island). Specifically, existing low and 
moderate quality habitat along the east bank of the Pantages property will be removed to allow 
for the widening of Kellogg Creek, the creation of new bays, and the development of waterfront 
homes. Some high quality bank habitat along the southern end of the property will be preserved, 
although other areas of high quality habitat will be removed. In order to widen Kellogg Creek, 

Comment [sml1]: Stillwater Sciences 2007 
report says that 10,000 linear feet of existing habitat 
will be impacted? Check which is correct. 
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moderate and high quality bank habitat along the eastern edge of the channel will be removed. 
Additionally, in order to widen Kellogg Creek the southeastern corner of Pantages Island will be 
removed. This will require the removal of some high quality habitat. Loss of moderate and high 
quality bank habitat which provides shelter and habitat for special-status fish is considered a 
significant adverse impact. Additionally, impacts to the creek/channel banks without prior 
authorization from CDFG pursuant to Section 1602 of California Fish and Game Code, and 
without prior authorization from the Bureau of Reclamation, and without prior authorization 
from the Corps pursuant to Section 14 of the Rivers and Harbors Act would be a significant 
adverse impact. This impact could be reduced to a less than significant level. 

12.4  Mitigation Measure BIO-2.  Bank Habitat 

Prior to breaching any levees or disturbing any creek/channel banks within the Project site and at 
Pantages Island, the applicant shall contact the CDFG, the Corps, the RWQCB, and the 
Reclamation Board and determine if permits are warranted for the activities pursuant to the 
regulations that are in affect. Proof of permits or an absence of requirements for such permits 
from these resource agencies shall be provided to Contra Costa County Department of 
Conservation and Development. All mitigation measures that shall be implemented to improve 
bank habitat shall be approved by these agencies through issuance of necessary permits. 
Mitigation for levee/bank breaching/loss shall be completed as prescribed by the CDFG, Corps, 
RWQCB, Reclamation Board. The applicant has provided a report to Contra Costa County 
prescribing how the applicant shall mitigate its impact to bank habitats. As such, the stated 
mitigations shall become a condition of project approval.  
 
Specifically, the applicant proposes to enhance existing bank habitat or create new bank habitat 
on-site, approximately 11,060 linear feet in total, including shaded riverine aquatic habitat and 
shallow water habitat (high quality bank habitat on Pantages Island and the ECCID portion of the 
Project site; moderate quality bank habitat on the easterly side of Pantages Island and the 
northerly side of the north cove at the northeasterly end of the Pantages property; and low quality 
bank habitat at the back of some waterfront lots).  
 
The applicant will be installing riprap along the banks. Existing and future boater activity in this 
area is expected to be high necessitating that this bank have a 2:1 slope and that riprap be placed 
to stabilize the lower bank and protect it from erosive wave action. While riprap is necessary for 
levee stability, it typically does not support habitat elements considered valuable to plants and/or 
wildlife.  
 
The revegetation design is proposed to restore the bank to moderate quality habitat following 
construction. Riprap with willow plantings shall be established between mean low water (MLW) 
and mean high water (MHW) to provide additional stabilization and some shaded riverine 
aquatic habitat. A shallow sloping or level bench shall be established at approximately MHW to 
support larger riparian trees such as Fremont cottonwood. The upper bank shall be sloped at 5:1 
and also planted with riparian trees and grasses. Riparian trees planted along the shallow sloping 
or level bench shall be planted on 15-foot centers to ensure adequate bank coverage. Other native 
riparian trees such as valley oaks, California buckeyes, and Fremont cottonwoods and native 
grasses can be used for revegetation. All tree plantings shall be monitored by a biologist or 

Comment [SL2]: Linear footage updated based 
on August 5, 2010 memo from Stillwater 
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arborist annually for a period of 5 years to ensure that mortality does not exceed 20 percent after 
five years. If there is greater than 20 percent mortality of planted trees after five years, the 
applicant shall be responsible for replanting and monitoring the trees for an additional three-year 
period.  
 
During the five year monitoring period invasive weed monitoring shall also be conducted. In the 
event that an increase in the distribution or density of invasive plants is documented (for 
example, water hyacinth or Brazilian waterweed), an invasive weed management and eradication 
program shall be developed and implemented.  A performance bond, letter of credit, or other 
financial instrument shall be established to pay for any remedial work that might need to occur.   
 
Once vegetation has become established, the upper bank should provide overhanging vegetation 
cover for fish during most tidal elevations. However, the placement of riprap without natural 
habitat features (e.g., large woody debris) along most of the lower bank would create minimal in-
water habitat for fish. Given incorporation of both high quality and low quality habitat features, 
this design is characterized as being overall of moderate value. To improve the overall habitat 
value of the bank, installation of tree species along the lower bank may be possible by installing 
Sonatubes in the rip-rap and planting the trees within these tubes. The Sonatubes allow trees to 
grow along rip-rap banks without harming the integrity of the bank. 
 
Banks along the newly created bays on the Pantages property shall be stabilized with sheet piling 
which does not provide aquatic habitat. In areas where navigation will not be impeded, native 
soil shall be established along the outside of the sheet piling and partially covered with riprap for 
stability in order to provide some bank habitat. A small bench with tule plantings shall be 
established at the top of the slope, at approximately MLW, to provide additional cover for fish. 
Due to the placement of riprap with little vegetation or other cover, this design is characterized 
as being of low quality. 
 
Low and moderate quality habitat along the ECCID Dredge Cut/Intake Channel shall be 
restored to high quality habitat by creating a setback levee. The setback shall be created by 
excavating existing bank material from approximately MLW to the top of the bank. An intertidal 
berm with a 10:1 or 20:1 slope shall be established to create shallow water habitat and stabilize 
the bank. The berm shall be planted with tules to provide in-water resting and hiding places for 
fish. The upper bank shall be sloped at 3:1 or 5:1 and planted with native riparian trees and 
shrubs to create shaded riverine aquatic habitat. Trees and shrubs planted along upper bank shall 
be monitored by a qualified biologist or arborist for a minimum five year period. If there is 
greater than 20 percent mortality of planted trees and shrubs after five years, the applicant shall 
be responsible for replanting and monitoring the trees for an additional three-year period.  
 
During the five year monitoring period invasive weed monitoring shall also be conducted. In the 
event that an increase in the distribution or density of invasive plants is documented (for 
example, water hyacinth or Brazilian waterweed), an invasive weed management and eradication 
program shall be developed and implemented. A performance bond, letter of credit, or other 
financial instrument shall be established to pay for any remedial work that might need to occur. 
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Existing low and moderate quality bank habitat around the perimeter of Pantages Island shall be 
restored to high quality habitat by implementing the setback design as described for the ECCID 
Dredge Cut/Intake Channel. This design shall be established around most of the island, except 
for bank habitat adjacent to Kellogg Creek. Bank habitat along Kellogg Creek will need to be 
stabilized with riprap to prevent erosion due to wave action from existing and future boater 
activity. Therefore, this area of Pantages Island will be designed to provide moderate quality 
bank habitat as prescribed above. 
 
Significance after Mitigation: Less than significant. 

12.5  Impact BIO-3.  Development of the Project would have a significant adverse effect on 
vernal pool fairy shrimp (S). 

The vernal pool fairy shrimp, a federal listed threatened species, has been identified in a seasonal 
wetland on the Project site. The wetland (349 square feet) where this species was found is slated 
for removal to allow for the proposed development project. Hence, impacts to vernal pool fairy 
shrimp from the proposed Project are potentially significant and adverse pursuant to CEQA. This 
impact could be reduced to levels regarded as less than significant. 

12.6  Mitigation Measure BIO-3.  Vernal pool fairy shrimp 

In order to offset the Project’s impact on vernal pool fairy shrimp the applicant shall purchase 
credits in an existing fairy shrimp mitigation bank or acquire suitable mitigation property via fee 
title. Another option that may be suitable to the East Contra Costa County Habitat Conservancy 
is the acceptance of funds for non-covered activities to offset the Project’s impact to the vernal 
pool fairy shrimp. The amount of this fee or the amount of mitigation land that shall be 
purchased via fee title shall be determined during negotiations with USFWS during Section 7 
consultation between the Corps and the USFWS. Prior to impacting the seasonal wetland where 
the vernal pool fairy shrimp were found, a copy of the mitigation transaction (e.g., payment of 
the fee for use of the HCP), or a copy of an incidental take permit from USFWS, shall be 
provided to Contra Costa County Department of Conservation and Development. Finally, prior 
to mass grading onsite, topsoils from the wetland containing the fairy shrimp egg bank shall be 
scalped by a qualified, federal 10(a)(1)(A)  permitted biologist and redeposited in appropriate 
seasonal mitigation wetlands that shall be created within the wetland mitigation preserve onsite. 
 
Significance after Mitigation: Less than significant.  

12.7  Impact BIO-4.  Development of the Project would have a potentially significant 
adverse effect on the California red-legged frog (PS). 

The California red-legged frog is a federal listed threatened species and a California species of 
special concern. It has not been identified on the Project site; however, protocol level surveys 
following USFWS’ survey protocol have not been conducted or authorized by this agency. In an 
email communication with the applicant’s biologist, the USFWS stated that the Project site 
provides suitable habitat for this listed frog species and that compensation for the project’s 
impact on this species “could probably be handled by contributing to the [East Contra Costa 
County] HCP.” The details of which would be worked out at the time the Corps initiates Section 
7 consultation with the Service (R. Olah, USFWS, email communication with M. Green, Miriam 
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Green and Associates, February 15, 2006). The Project site’s 14.14-acre perennial emergent 
marsh and a surrounding 200-foot radius of upland buffer area provides suitable aquatic and 
upland habitat for the California red-legged frog (the words “suitable habitat” do not imply that 
this frog species is present onsite, only that the habitat conditions onsite are “suitable” for this 
species’ presence). Hence, impacts to the California red-legged frog from the proposed Project 
are regarded as potentially significant pursuant to CEQA with mitigation incorporated. This 
impact could be reduced to a less than significant level. 

12.8  Mitigation Measure BIO-4.  California red-legged frog. 

If impacts to California red-legged frog habitats cannot be avoided by the project, mitigation shall 
be 1:1 for impacts to aquatic and upland buffer habitat (that is, for each acre of aquatic or upland 
buffer habitat impacted, 1 acre of compensatory habitat shall be preserved onsite or acquired 
offsite in a suitable location) or mitigation may be as required by the USFWS during consultation 
initiated by the Corps with USFWS pursuant to Section 7 of FESA. Replacement habitat can be 
acquired via fee title acquisition of land, contribution into an existing mitigation bank, or, if agreed 
upon with East Contra Costa County Habitat Conservancy, the acceptance of funds to the East 
Contra Costa County HCP for non-covered activities. Any mitigation and subsequent monitoring 
requirement stipulated in permits/ authorizations issued by the USFWS and the Corps for this 
Project shall be completed as stated in the permits/authorizations. Contra Costa County shall 
receive copies of all agency agreements/authorizations related to this species. Contra Costa County 
shall not issue a grading or building permit until all agency agreements/ permits relating to the 
California red-legged frog have been obtained for this project and mitigation has been 
implemented. This mitigation measure would reduce the project’s impact to the California red-
legged frog to a level considered less than significant pursuant to CEQA. 
 
Significance after Mitigation: Less than significant. 

12.9  Impact BIO-5.  Development of the Project would have a potentially significant 
adverse effect on the giant garter snake (PS). 

The giant garter snake is a federal and state listed threatened species. It has not been identified on 
the Project site; however, a trapping study following USFWS’ survey protocol not been 
conducted or authorized by this agency. In an email communication with the applicant’s 
biologist, the USFWS stated that the Project site provides suitable habitat for this listed snake 
species and that compensation for the project’s impact on this species “could probably be 
handled by contributing to the [East Contra Costa County] HCP.” The details of which would be 
worked out at the time the Corps initiates Section 7 consultation with the USFWS (R. Olah, 
USFWS Coast/Bay/Delta Branch Chief, email communication with M. Green, Miriam Green and 
Associates, February 15, 2006). According to the applicant’s herpetologist, the Project site’s 
perennial emergent marsh, the vegetated edges of Kellogg Creek and the ECCID Dredge Cut 
provides 16.04 acres of suitable aquatic and upland habitat for the giant garter snake. The words 
“suitable habitat” do not imply that this snake species is present onsite, only that the habitat 
conditions onsite are “suitable” for this species’ presence. Hence, impacts to the giant garter 
snake from the proposed Project are regarded as potentially significant pursuant to CEQA. This 
impact could be reduced to a less than significant level. 
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12.10  Mitigation Measure BIO-5.  Giant garter snake. 

If impacts to giant garter snake habitats cannot be avoided by the project, mitigation shall be 1:1 
for impacts to suitable aquatic and upland habitat (that is, for each acre of suitable aquatic and 
upland habitat impacted, 1 acre of compensatory habitat shall be preserved onsite or acquired 
offsite in a suitable location) or mitigation may be as required by the USFWS during consultation 
initiated by the Corps with USFWS pursuant to Section 7 of FESA. Replacement habitat can be 
acquired via fee title acquisition of land, contribution into an existing mitigation bank, or, if agreed 
upon with East Contra Costa County Habitat Conservancy, the acceptance of funds to the East 
Contra Costa County HCP for non-covered activities. Any mitigation and subsequent monitoring 
requirement stipulated in permits/ authorizations issued by the USFWS and the Corps for this 
Project shall be completed as stated in the permits/authorizations. Contra Costa County shall 
receive copies of all agency agreements/authorizations related to this species. Contra Costa County 
shall not issue a grading permit or building permit until all agency agreements/permits relating to 
the giant garter snake have been obtained and mitigation for this species has been implemented. 
Payment of the fee to use the East Contra Costa County HCP (or other measures agreed upon by 
USFWS) would reduce the project’s impact to the giant garter snake to a level considered less than 
significant pursuant to CEQA. 
 
Significance after Mitigation: Less than significant. 

12.11  Impact BIO-6.  Development of the Project would have a potentially significant 
adverse effect on the western pond turtle (PS). 

The western pond turtle is a California species of special concern that is known to occur on the 
Project site. Pond turtles have been observed basking in the emergent marsh onsite and along 
Kellogg Creek/Indian Slough. It is unknown whether or not the western pond turtle nests in the 
uplands onsite. However, due to the amount of disturbance that has occurred onsite to date due to 
historic farming practices, routine disking practices, and soil deposition and grading related to 
the Bureau of Reclamation Kellogg Creek dredging project, it seems unlikely that the western 
pond turtle nests onsite or has nested onsite in recent years. Regardless, impacts to individual 
western pond turtles or their basking/aquatic habitats would be regarded as a significant adverse 
impact. This impact could be mitigated to a level considered less than significant pursuant to 
CEQA. 

12.12  Mitigation Measure BIO-6.  Western Pond Turtle. 

Turbidity barriers that will be installed around the construction areas in Kellogg Creek and 
installed around the buffers protecting the preserved emergent marsh will ensure that western pond 
turtles do not enter the Project construction areas. 
 
The resource agencies (CDFG and USFWS) do not have specific mitigation guidelines that must 
be followed to offset a project’s impact to the western pond turtle. Mitigation for this special-status 
species is determined on a project by project basis. It is likely that any mitigation implemented for 
the California red-legged frog and the giant garter snake would also mitigate the proposed project’s 
impact on the western pond turtle. The mitigation measure for impacts to these two listed species 
would be a 1:1 mitigation ratio (that is, for each acre of impact, one acre of mitigation land would 
be acquired offsite or preserved onsite) for impacts to aquatic habitat and a surrounding upland 
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buffer area, or mitigation would be as worked out by the applicant, the USFWS, and the Corps at 
the time applications for permits/authorizations from these two agencies are submitted. 
Replacement habitat can be acquired via fee title acquisition of land, contribution into an existing 
mitigation bank, or, if agreed upon with East Contra Costa County Habitat Conservancy is the 
acceptance of funds to the East Contra Costa County HCP for non-covered activities. ,In 
summary, installation of turbidity barriers, acquisition of mitigation land or paying a fee to the 
HCP, and conducting preconstruction surveys for the western pond turtle prior to any site grading 
or development, would reduce the Project’s impacts to western pond turtle to a level regarded as 
less than significant. 
 
Significance after Mitigation: Less than significant. 

12.13  Impact BIO-7.  Development of the Project would have potentially significant 
adverse effects on federal and/or state listed fish species and fish species designated 
by the State of California as Species of Special Concern (PS). 

Several federal and/or state listed fish species and/or state designated species of special concern 
could be adversely affected by Project construction. These fish species are: Chinook salmon 
(some ESUs are federally listed, some ESUs are federal candidates for listing; all are State 
species of concern), steelhead (Federal listed threatened species), green sturgeon (Federal listed 
threatened species and State species of special concern), Delta smelt (Federal listed threatened 
species, State candidate species), longfin smelt (State species of special concern), Pacific 
lamprey (State species of special concern), river lamprey (State species of special concern) and 
Sacramento splittail (State species of special concern). 
 
Short-term, construction-related impacts to listed and other special status fish species could 
include direct take of eggs, larvae, juveniles and adult fish due to use of dredges, pumps, and 
other in-water construction equipment. Special-status fish may also be impacted by construction 
activities that increase turbidity and re-suspend polluted bottom sediment. These activities can 
smother eggs, impair gas exchange, and affect larval development (USFWS 1997). Turbidity 
may also disrupt juvenile and adult fish feeding, predator avoidance behavior, and migration 
patterns. Construction activities will also temporarily remove habitat available for spawning, 
feeding, and resting activities. These impacts have the potential to occur where channel widening 
and excavation of uplands is proposed. Finally, the Project will result in impacts to designated 
Critical Habitat for Delta smelt and the green sturgeon. 
 
Impacts to longfin smelt, Pacific lamprey, and river lamprey are most likely to occur during the 
spring and summer. In addition, construction-related impacts to Sacramento splittail may occur 
from in-water work that increases turbidity in the water column and re-suspends polluted 
sediment. Turbidity may also disrupt Sacramento splittail juvenile and adult feeding, predator 
avoidance behavior, and migration patterns. Impacts are most likely to occur between early 
winter and mid-summer when Sacramento splittail spawning and rearing activities are occurring. 
Long-term impacts to fish have the potential to occur due to permanent loss of bank habitat.  
 
Hence, impacts to Chinook salmon, steelhead, green sturgeon, Delta smelt, longfin smelt, Pacific 
lamprey, river lamprey and Sacramento splittail from the proposed Project are considered to be 
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potentially significant, adverse impacts pursuant to CEQA. These impacts could be reduced to a 
less than significant level. 

12.14  Mitigation Measure BIO-7.  Federal and/or State Listed Fish Species and California 
Species of Special Concern fish. 

To minimize potential impacts to federal and/or state listed fish and California “species of 
special concern” during construction and dredging of the two interior bays, a levee shall be 
maintained between the area to be excavated and the Kellogg Creek channel. After all excavation 
has been completed, water will be pumped or siphoned into the new bays with the levee still 
intact. A qualified fisheries biologist shall be onsite during all pumping and siphoning activity to 
ensure that these activities do not result in take of federal and/or state listed fish and California 
“species of special concern.” The levee will then be removed when the water levels have been 
equalized between the newly excavated bays and Kellogg Creek. This will ensure that water does 
not rush into the bays, scouring sediment, and thus causing turbidity problems in Kellogg Creek 
and Indian Slough which may degrade aquatic habitat for fish. Additionally, silt curtains or 
suction dredges shall be used when conducting work in the ECCID Dredge Cut/Intake Channel 
and Kellogg Creek. Use of this equipment will localize sediment movement and protect fish 
from entrainment and the effects of increased turbidity. 
 
In addition to the measures discussed above, all in-water work shall be conducted between 
August 1 and November 30 to minimize the potential for take of threatened and endangered fish 
species. By conducting work within this time period, the project will avoid most critical 
spawning, migratory, and dispersal periods for listed fish species. Finally, long-term impacts to 
fish are not expected provided the proposed bank habitat mitigation to re-create and replace 
impacted bank habitat is implemented by the applicant. This mitigation would reduce impacts to 
special-status fish to a level considered less than significant. 

 
Significance after Mitigation: Less than significant. 

12.15  Impact BIO-8.  Development of the Project would have a potentially significant 
adverse impact on tree nesting raptors (PS). 

Suitable nesting habitat for white-tailed kite, red-tailed hawk, red shouldered hawk, Swainson’s 
hawk, western burrowing owl, and northern harrier occurs on the Project site. Since the Swainson’s 
hawk is a state listed species which typically requires greater mitigation then non-listed raptors, the 
Swainson’s hawk is discussed in a separate mitigation measure below. Similarly, since the western 
burrowing owl is a California species of special concern that has formal CDFG mitigation 
requirements, mitigation for the western burrowing owl is also discussed in a separate mitigation 
measure below. 
 
The white-tailed kite is fully protected under the California Fish and Game Code (3511). The 
northern harrier is a state species of special concern. The white-tailed kite, the red-tailed hawk, 
the red shouldered hawk, and the northern harrier are also protected under the Migratory Bird 
Treaty Act (50 CFR 10.13) and their nest, eggs, and young are protected under California Fish 
and Game Code Sections 3503, 3503.5. Any project-related impacts to these species, their active 
nests, eggs, or young would be considered a significant adverse impact. Potential impacts to 
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these species from the proposed project include loss of nesting habitat, disturbance to nesting 
birds, and possibly death of adults and/or young. No nesting raptors (birds of prey) have been 
identified on the proposed Project site. In the absence of survey results indicating otherwise, the 
project may result in impacts to nesting raptors that would be potentially significant. These impacts 
could be mitigated to a level considered less than significant. Impacts to unoccupied nesting habitats 
for these species would not be considered significant as there are other local and regional nesting 
habitats available for use by these species that could be used in subsequent nesting seasons. 
Consequently no mitigation is warranted for impacts to unoccupied nesting habitats. 

12.16  Mitigation Measure BIO-8.  Tree Nesting Raptors 

If construction or tree removal would commence between March 1 and September 1, nesting 
surveys shall be conducted 30 days prior to grading/construction of the Project or any proposed 
tree removal work. The raptor nesting surveys shall include examination of all trees and shrubs 
within sphere of influence of the proposed Project, and not just of those trees slated for removal. 
 

If nesting raptors are identified during the surveys, the dripline of the nest tree shall be fenced 
with orange construction fencing (provided the tree is on the Project site), and a 300-foot radius 
around the nest tree shall be staked with bright orange lath or other suitable staking. If the tree is 
adjacent to the Project site then the buffer shall be demarcated per above where the buffer occurs 
on the Project site. The size of the buffer may be altered if a qualified raptor biologist conducts 
behavioral observations and determines the nesting raptors are well acclimated to disturbance. If 
this occurs, the raptor biologist shall prescribe a modified buffer that allows sufficient room to 
prevent undue disturbance/harassment to the nesting raptors. This buffer may be reduced no 
smaller than 100 feet from the nest tree. No construction or earth-moving activity shall occur 
within the established buffer until it is determined by a qualified raptor biologist that the young 
have fledged (that is, left the nest) and have attained sufficient flight skills to avoid project 
construction zones. This typically occurs by August 1. This date may be earlier than August 1 or 
later, and would have to be determined by a qualified raptor biologist. This mitigation would 
reduce impacts to tree nesting raptors, with the exception of the Swainson’s hawk, to a level 
considered less than significant. 

Significance after Mitigation: Less than significant. 

12.17  Impact BIO-9.  Development of the Project would have a potentially significant 
adverse effect on the Swainson’s hawk (PS). 

The Swainson’s hawk is a state listed threatened species. While the Swainson’s hawk has no 
special federal status it is protected from direct take under the Federal Migratory Bird Treaty Act 
of 1918 (16 U.S.C. 703-711). Swainson’s hawks, their nests, eggs, and young are also protected 
under California Fish and Game Code (§3503, §3503.5, §3513, and §3800). Swainson’s hawks 
are known to nest within one-tenth (0.1-mile) of a mile (northeast) of the Project site along 
Indian Slough (CNDDB Occurrence Number 1211). While Swainson’s hawks have not been 
observed nesting on the Project site (they have not been observed nesting onsite by the 
applicant’s biologists or M&A), the eucalyptus trees and pine trees along the Project site’s 
northern boundary provide suitable nesting habitat for this raptor. Additionally, M&A observed 
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one Swainson’s hawk on the Project site exhibiting defensive behavior at our presence during 
our September 20, 2006 site visit.  

Based on the proximity of known nesting Swainson’s hawks and the suitability of nesting and 
foraging habitat on the Project site, implementation of the proposed project would be viewed by 
CDFG as a loss of Swainson’s hawk nesting and foraging habitat. Pursuant to CEQA, any 
impacts to Swainson’s hawk nesting and/or foraging habitat would be considered a potentially 
significant adverse impact (PS). This impact could be reduced to a less than significant level 
pursuant to CEQA. 

12.18  Mitigation Measure BIO-9.  Swainson’s Hawk. 

CDFG has prepared a Staff Report Regarding Mitigation for Impacts to Swainson’s Hawks in the 
Central Valley of California (CDFG 1994) (hereinafter the Mitigation Guidelines) that prescribe 
avoidance and mitigation guidelines for impacts to Swainson’s hawk nesting and foraging habitats. 
The Mitigation Guidelines state that acceptable mitigation to offset impacts to Swainson’s hawk 
foraging habitat can be met by Fee Title acquisition of Swainson’s hawk habitat, or by 
acquisition of conservation easements over lands that can be managed for this hawk species 
(hereinafter Habitat Management Lands). Any land acquired through Fee Title would have to be 
donated to a suitable conservation organization for management. In addition to providing Habitat 
Management Lands, the applicant would be assessed a management fee for the long-term 
management of the Habitat Management Lands by a suitable conservation organization. 
 
In CDFG’s Mitigation Guidelines, to replace impacted Swainson’s hawk foraging habitat, the 
acreage requirements for Habitat Management Lands is based upon how far the proposed 
development is from an active Swainson’s hawk nest site. The Mitigation Guidelines require 
applicants to replace any impacted Swainson’s hawk foraging habitat within one mile of a nest 
site with one acre of suitable Habitat Management Land (1:1 impact to replacement ratio). 
Impacts that occur to Swainson’s hawk foraging habitat greater than one mile from a nest site, 
but less than five miles require that each impacted acre be replaced with three-quarters of an acre 
of Habitat Management Land (1:¾ impacts to replacement ratio). Finally, impacts that occur to 
Swainson’s hawk foraging habitat greater than five miles, but less than 10 miles from an active 
Swainson’s hawk nest require that each impacted acre be replaced with one-half acre of Habitat 
Management Land (1:½ impact to replacement ratio). Because the known nest site is located 
within one mile of the Project site, CDFG can be expected to request that the applicant mitigate 
loss of foraging habitat at a 1:1 impacts to replacement ratio. 
 
To meet the CDFG’s mitigation requirements for impacts to Swainson’s hawk foraging habitat 
the applicant would have to dedicate and preserve 135 acres of habitat2 (this is a 1:1 impact to 
mitigation ratio), as approved by CDFG, to a conservation organization. An operating 
endowment would need to be provided to the conservation organization to manage any preserved 
lands in perpetuity. Since the impact of development would not leave 135 acres available onsite 
to mitigate the impact, in lieu of this mitigation requirement, East Contra Costa County Habitat 
Conservancy might accept payment of a fee to the East Contra Costa County HCP for non-

                                                 
2 The mitigation requirement for 135 acres is the 171-acre Project site minus the 36.43 acres of Corps 
jurisdictional waters of the U.S. onsite which do not provide foraging habitat for Swainson’s hawk. 
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covered activities to fully mitigate impacts to Swainson’s hawk foraging habitat as approved by 
CDFG. The amount of the fee would be consistent with treatment of land in the HCP in the 
location of the Project site and commensurate with approximately 135 acres of impacts to 
foraging habitat. Please review the section of this report called “Use of the East Contra Costa 
County Habitat Conservation Plan” for further details.  
 
In addition paying a fee to use the East Contra Costa County Habitat Conservation Plan, to ensure 
that no impacts occur to nesting Swainson’s hawks, preconstruction nesting surveys shall be 
conducted if the project would be constructed between March 1 and September 15. If an active nest 
is found on or adjacent to the Project site “to avoid potential violation of Fish and Game Code 
2080 (i.e., killing of listed species), project-related disturbance at active Swainson’s hawk nesting 
sites should be reduced or eliminated during critical phases of the nesting cycle (March 1- 
September 15 annually)” (CDFG 1994). If Swainson’s hawks are found nesting on the Project 
site, a qualified raptor biologist shall establish a non-disturbance boundary around the nesting 
site. The size of this non-disturbance boundary shall be determined by the qualified raptor 
biologist in the field and it would be based on the location of the nesting tree, the birds’ tolerance 
of noise and other disturbance (e.g., ground vibrations). Upon completion of nesting cycle, as 
determined by a qualified raptor biologist, any non-disturbance boundary/nest buffer could be 
vacated. No other avoidance measures would be required to protect nesting Swainson’s hawks. 
Finally, if the nest tree must be removed as part of the project, removal of this tree shall be 
mitigated in accordance with the mitigation measure prescribed for tree removal impacts in 
Mitigation Measure BIO-1, above. The above stated measures would reduce potentially significant 
impacts to Swainson’s’ hawks to levels regarded as less than significant pursuant to CEQA. 
 
Significance after Mitigation: Less than significant. 

12.19  Impact BIO-10.  Development of the Project would have a potentially significant 
adverse effect on the western burrowing owl (PS). 

The western burrowing owl is a state species of special concern. This owl is also protected under 
California Fish and Game Code §3503, §3503.5, §3513, and §3800, and the Federal Migratory 
Bird Treaty Act. Burrowing owls have not been observed on the Project site; however, they are 
known to nest in the immediate Discovery Bay West area and their presence onsite cannot be 
ruled out. Burrowing owls are mobile species and could nest on any upland portion of the Project 
site in subsequent years. Impacts to burrowing owl from the proposed Project would be regarded 
as a significant adverse impact. Such an impact could be mitigated to a level considered less than 
significant pursuant to CEQA. 

12.20  Mitigation Measure BIO-10.  Western Burrowing Owl. 

A nesting survey shall be conducted for western burrowing owl in the spring of the year prior to 
construction of the Project and again 30 days prior to construction of the project. Burrowing owl 
surveys conducted according to the methodologies prescribed by California Department of Fish 
and Game in their 1995 Staff Report on Burrowing Owl Mitigation and the Burrowing Owl 
Consortium in their 1993 Burrowing Owl Survey Protocol and Mitigation Guidelines are more 
likely to be accepted by California Department of Fish and Game. Below we provide the survey 
methodology that shall be used to conduct burrowing owl surveys. These methods may not be as 
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intensive as those methods described in the two documents cited above but are sufficient for 
detecting burrowing owls provided an experienced burrowing owl biologist conducts the 
surveys. These surveys would meet the standards of care required by CEQA for conducting 
surveys for the western burrowing owl. 
 
Burrowing owl and burrow surveys shall be conducted in the spring/summer prior to the 
development of the Project site. If the site would be developed in the winter, then the following 
surveys should be conducted in the winter months. Since burrowing owls move around (through 
dispersal and local movements) readily in the winter months, and since there are migrants that 
can temporarily occupy burrows in the winter, surveys conducted in the winter months are less 
reliable at detecting resident burrowing owls. Regardless of whether development commences in 
the winter months, surveys must be completed as prescribed below for spring/summer surveys.  
 
Surveys shall commence at least 90 days in advance of projected site disturbance and again in 
the 30 day period just prior to breaking ground. In accordance with the Consortium’s guidelines, 
four site visits are recommended for a complete survey. Two surveys shall be conducted 90 days 
before ground disturbance associated with the project and two surveys shall be conducted in the 
30 day period prior to ground disturbance associated with the project. The California Department 
of Fish and Game Staff Report states that preconstruction surveys need to be completed within 
30 days of grading prior to California Department of Fish and Game accepting a survey 
conclusion that no burrowing owls occur in a proposed study area (i.e., negative findings). If no 
owls are found during these surveys, no further regard for the burrowing owl would be 
necessary. 
 
Western burrowing owl surveys shall be conducted from two hours before sunset to one hour 
after, or one hour before to two hours after sunrise. All burrowing owl sightings, occupied 
burrows, and burrows with owl sign (e.g., pellets, excrement, and molt feathers) must be counted 
and mapped. Surveys shall be conducted by walking all suitable habitat on the entire Project site 
and (where possible) in areas within 150 meters (approx. 500 feet) of the project impact zone. 
The 150-meter buffer zone is surveyed to identify burrows and owls outside of the project area 
which may be impacted by factors such as noise and vibration (heavy equipment) during project 
construction. Pedestrian survey transects shall be systematically spaced to allow 100 percent 
visual coverage of the ground surface. The distance between transect center lines shall be no 
more than 30 meters (approx. 100 ft.) and shall be reduced to account for differences in terrain, 
vegetation density, and ground surface visibility. To effectively survey large projects (100 acres 
or larger), two or more surveyors shall be used to walk adjacent, parallel transects. To avoid 
impacts to owls from surveyors, owls and/or occupied burrows should be avoided by a minimum 
of 50 meters (approx. 160 ft.) if in the non-breeding months (October 1st through February 1st) 
and 250 feet during the breeding months (February 1st through October 1st). Disturbance to 
occupied burrows and within the established buffers should be avoided until no burrowing owls 
occur on the site. Note that California Department of Fish and Game can approve a passive 
western burrowing owl eviction plan during the non-breeding season. 
 
If burrowing owls are detected on the site during the breeding season (peak of the breeding 
season is April 15 through July 15), and appear to be engaged in nesting behavior, a fenced 300-
foot buffer would be required between the nest site(s) (i.e., the active burrow(s)) and any earth-
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moving activity or other disturbance in the study area. This 250-foot buffer could be decreased to 
160 feet once it is determined by a qualified raptor biologist that the young have fledged (that is, 
left the nest). Typically, the young fledge by August 31. This date may be earlier than August 31, 
or later, and would have to be determined by a qualified burrowing owl biologist. If burrowing 
owls were found on the Project site, a qualified biologist would also need to delineate the extent 
of burrowing owl habitat on the site.  
 
To mitigate impacts to burrowing owls, California Department of Fish and Game prescribes that 
six and a half acres (6.5 acres) of replacement habitat be set aside (i.e., protected in perpetuity) 
per pair of burrowing owls, or unpaired resident bird. Such a set-aside will offset permanent 
impacts to burrowing owl habitat. To illustrate the extent of mitigation land required by 
California Department of Fish and Game, we provide this example: If two pairs of burrowing 
owls are identified on the study area, 13 acres of mitigation land would be acquired. Or, if one 
pair and one resident bird are identified, 13 acres of mitigation land would be acquired. The 
protected lands should be adjacent to occupied burrowing owl habitat if possible, and at a 
location selected in consultation with California Department of Fish and Game. Land identified 
to offset impacts to burrowing owls must be protected in perpetuity by a suitable property 
instrument, e.g., a conservation easement or fee title acquisition. Any mitigation lands set aside 
for burrowing owl would also include preparation of a Mitigation Plan for burrowing owl and 
their habitat. A Mitigation Plan shall be prepared and submitted to California Department of Fish 
and Game for this agency’s review and comment. Contra Costa County Department of 
Conservation and Development must approve the Mitigation Plan prior to issuing a grading 
permit for the proposed project. 
 
The Mitigation Plan shall identify the mitigation site and any activities proposed to enhance the 
site, including the construction of artificial burrows and maintenance of California ground 
squirrel populations on the mitigation site. In addition, for each pair of burrowing owls found in 
the construction area, two artificial nesting burrows will be created at the mitigation site. The 
Plan should also include a description of monitoring and management methods proposed at the 
mitigation site. Monitoring and management of any lands identified for mitigation purposes 
would be the responsibility of the applicant for at least five years. An annual report must be 
prepared for submittal to California Department of Fish and Game and Contra Costa County 
Department of Conservation and Development by December 31 of each monitoring year. 
Contingency measures for any anticipated problems should be identified in the plan.  
 
Another option that may be available is that East Contra Costa County Habitat Conservancy may 
allow the applicant to pay a fee to append the project to the East Contra Costa County HCP to 
mitigate the Project’s impact on the western burrowing owl. This would have to be prearranged 
with the East Contra Costa County Habitat Conservancy.  
 
These mitigation measures would reduce impacts to western burrowing owl to a level considered 
less than significant. 

 
Significance after Mitigation: Less than significant. 
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12.21  Impact BIO-11.  Development of the Project would have a potentially significant 
adverse effect on other protected nesting birds (PS). 

Birds protected pursuant to the Federal Migratory Bird Treaty Act and California Department of 
Fish and Game Code §3503 and §3800 could nest on the Project site and may be disturbed to an 
extent that eggs and/or young would be lost. Additionally, the loggerhead shrike and the 
tricolored blackbird, both California species of special concern, could nest onsite. Impacts to 
protected bird species during the nesting season would be regarded as a significant adverse 
impact. Such an impact could be mitigated to a level considered less than significant pursuant to 
CEQA.  

12.22  Mitigation BIO-11.  Impacts to Other Nesting Birds 

In order to avoid impacts to common and special-status nesting birds protected pursuant to the 
Migratory Bird Treaty Act and California Department of Fish and Game Code §3503, §3503.5, 
and §3800, a nesting survey shall be conducted prior to commencing with construction work if this 
work would commence between March 15th and August 31st. If special-status birds, such as 
loggerhead shrike or tricolored blackbird, are identified nesting within the area of affect, a 100-foot 
non-disturbance radius around the nest must be fenced. No construction or earth-moving activity 
shall occur within this 100-foot staked buffer until it is determined by a qualified ornithologist that 
the young have fledged (that is, left the nest) and have attained sufficient flight skills to avoid 
project construction zones. This typically occurs by August 1st. This date may be earlier than 
August 1, or later, and would have to be determined by a qualified ornithologist. Similarly, the 
qualified ornithologist could modify the size of the buffer based upon site conditions and the bird’s 
apparent acclimation to human activities. 

If common (that is, not special-status) passerine birds (that is, perching birds such as northern 
mockingbirds) are identified nesting in the trees proposed for removal, tree removal would have to 
be postponed until it is determined by a qualified ornithologist that the young have fledged and 
have attained sufficient flight skills to leave the Project site. Typically, most passerine birds can be 
expected to complete nesting by August 1st, with young attaining sufficient flight skills by this date 
that are sufficient for young to avoid project construction zones. Unless otherwise prescribed for 
special-status bird species, upon completion of nesting no further protection or mitigation 
measures would be warranted for nesting birds.  
 
Significance after Mitigation: Less than significant. 

12.23  Impact BIO-12.  Impacts to Waters of the United States and/or State (S) 

The Corps and the RWQCB have jurisdiction over waters of the United States and State pursuant 
to Sections 404 and 401 of the Clean Water Act, respectively. The proposed Project would result 
in impacts to 5.29 acres of seasonal wetland habitat and 0.30 acre of marsh habitat, as confirmed 
by the Corps. Development of the proposed project will also result in impacts to approximately 
5,800 linear feet of existing bank along Kellogg Creek. These areas would also meet the 
RWQCB criteria as “waters of the State.”  
 
Contra Costa County General Plan 2005-2020 published in January 2005 has several goals and 
policies that pertain to the protection of biological resources. One goal detailed in the General 

Comment [SL3]: Acreage and linear footage of 
impact needs to be verified. 
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Plan states that “The County shall strive to identify and conserve remaining upland habitat areas 
which are adjacent to wetlands and are critical to the survival and nesting of wetland species.” 
Another goal states that “Seasonal wetlands in grassland areas of the County shall be identified 
and protected.” Consequently, any impacts to seasonal wetlands and the adjacent uplands would 
be regarded as significant adverse impacts. Such impacts could be mitigated to a level considered 
less than significant. 

12.24  Mitigation Measure BIO-12.  Impacts to Waters of the United States and/or State 

A Conceptual Wetland and Emergent Marsh Preservation and Mitigation Plan for Pantages 
Bays was prepared by Gibson & Skordal, LLC (dated November 15, 2006). Minimization of 
indirect impacts will be accomplished by grading home pads to drain toward streets and away 
from open space areas, landscaping with native plants, construction on bioswales, maintaining 
natural buffers between the development and the preserved marsh habitat within the open space 
areas, and using native plantings as landscaping buffers between development and open space 
preserve areas. An exception is at the EVA crossing of the marsh where there is no buffer. The 
location of the EVA was chosen so that the road crossed the marsh at its narrowest point. In most 
other cases, there is a minimum of 50 feet between the edge of the residential development and 
the preserved marsh. At some locations, grading will encroach into the 50 foot width; however, 
the graded area will be planted with native vegetation and maintained naturally (no irrigation) 
such that it functions as a buffer. The open space preserve area shall be separated from adjacent 
development or recreational areas with permanent fencing that protects the open space preserve 
from unauthorized use while providing a visual connection to the open space. Where houses 
back up to the open space preserve, residential fences will be tubular steel or some other form of 
permanent, visually open, fencing. Past mitigation efforts have shown that with open fencing, 
protected areas are kept free from dumping of trash by homeowners as the community has more 
connection and feels more stewardship of the open space. In addition, along the EVA/trail, 
kiosks with educational signage will be developed to reduce human-induced impacts.  
 
Because full avoidance of waters of the United States/State is not possible, potential impacts will 
be minimized to the extent feasible through changes to project design. Impacts will also be 
minimized by the use of Best Management Practices to protect preserved wetlands/marsh and 
ensure water quality in preserved wetlands and other waters within the project area. These 
practices can include installing orange construction fencing, hay or gravel waddles, and other 
protective measures. During project construction, a biological monitor will be on-site to monitor 
the integrity of preserved wetlands and other waters. 
 
For those wetland areas that cannot be avoided, compensation wetlands shall be 
enhanced/created to replace those wetlands permanently affected by project activities. If 
possible, wetlands will be created on-site and will resemble those wetlands affected by the 
project (known as in-kind replacement). all impacted wetlands are replaced at a minimum 1:1 
ratio (for each square foot of impact, one square foot of wetland would be enhanced/created) or 
as otherwise specified in permitting conditions imposed by the Corps and RWQCB.  
 
The proposed mitigation for the project consists of the components listed here: 
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 a. Creation of approximately 5.29 acres of seasonal wetland on-site;  
 b. Creation of approximately 0.30 acre of marsh habitat on-site; 

c. Creation and enhancement of approximately 11,060 linear feet of bank habitat on-site, 
including Shaded Riverine Aquatic habitat and shallow water habitat; 

 d. Creation of approximately 46 acres of open water habitat on-site;  
e. Preservation of all avoided and created aquatic areas; and 
f. Implementation of a comprehensive long-term storm water management plan designed 
to protect water quality. 

 
The compensatory mitigation envisioned for the project will consist of two major efforts. First 
will be the creation of seasonal wetland habitat in the uplands adjacent to the preserved marsh, 
and second will be the creation and enhancement of bank habitat within the project area.  
 
Creation (Compensatory Mitigation) 
 
Seasonal Wetland/Emergent Marsh/Open Water Habitat 
A minimum of approximately 5.29 acres of seasonal wetland and 0.30 acre of marsh will be 
created within the 44-acre preserve area. Specifically, the creation of the seasonal wetland will 
occur in the 12.58-acre upland area in the northwest corner of the site. The expansion of the 
marsh will be accomplished either on the eastern side of the existing marsh on the new peninsula 
created by the opening of the northern bay or along the western side of the existing marsh. This 
represents a 1:1 mitigation ratio (created wetlands to impacted wetlands). Additionally, the 
proposed project will result in the creation of approximately 46 acres of open water habitat 
within the constructed bays and coves and through the widening of Kellogg Creek. 
 
Soil borings will be taken prior to the construction of the seasonal wetlands within the open 
space preserve to verify the suitability of the proposed wetland soils (e.g. cobbly soils or old 
alluvium would not be suitable soils). In addition, ground water depths will be identified within 
the open space preserve. The locations of the created wetlands will be selected based on the 
existing topography within the uplands, soil composition, and ground water depths. The created 
seasonal wetlands will be excavated to a depth necessary to accumulate seasonal (winter) 
groundwater and/or to any clay layer that will perch rainfall. As is the case with the existing 
seasonal wetlands on the site, hydrology of the created wetlands to be driven by direct rainfall 
and seasonal groundwater; not runoff from surrounding uplands. Accordingly, the applicant’s 
biologist states that the created wetlands, like the existing wetlands, do not need a high ratio of 
upland habitat to support the necessary hydrology. As is noted in the conceptual plan prepared by 
Gibson & Skordal, LLC (dated November 15, 2006), 5.29 acres of wetlands and 0.30 acres 
of marsh will be created within the 12.58 acre upland area. The created wetlands will therefore 
encompass approximately 42% of the open space preserve area. The upper 6 inches of top soil 
shall be scalped from the seasonal wetlands to be impacted and will be placed in the created 
wetlands for seed source. These topsoils would contain a seed bank of the impacted pool plant 
species which would germinate with fall/winter hydration of the re-created pools. The created 
wetlands will be very slightly over excavated to accommodate the addition of topsoil. This 
mitigation measure may be substituted by implementing another wetland compensation plan that 
is approved for the project by both the Corps and the RWQCB. 
 

Comment [SL4]: Waiting for final linear footage 
amount 
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Bank Habitat  
Overall, the Project will remove approximately 5,380 linear feet of the 10,420 linear feet of 
existing habitat along the Pantages property. The applicant proposes to enhance existing bank 
habitat or create new bank habitat on-site, approximately 10,888 linear feet in total, including 
shaded riverine aquatic habitat and shallow water habitat (high quality bank habitat on Pantages 
Island and the ECCID portion of the Project site; moderate quality bank habitat on the easterly 
side of Pantages Island and the northerly side of the north cove at the northeasterly end of the 
Pantages property; and low quality bank habitat at the back of some waterfront lots). The total 
enhanced bank habitat will be 5,040 linear feet. The total created bank habitat will be 5,848 
linear feet. Details regarding bank habitat enhancement and creation are provided in Section 12.4 
above.  
 
Open Space Preservation 
 
The preserved and created seasonal wetlands and marsh habitat will be located within a 44-acre 
permanently preserved area. In addition, the approximately 11,060 linear feet of enhanced and 
created bank habitat shall be preserved in perpetuity. It is envisioned that ownership of the 44 
acres of open space preserve areas as well as the enhanced bank habitat on ECCID property and 
Pantages Island and the created banks within the bays and coves will be transferred to 
Reclamation District 800 (RD 800), and that a conservation easement would be conveyed to the 
Town of Discovery Bay Community Services District (TDBCSD) for preservation in perpetuity. 
The TDBCSD would also function as the Preserve Manager and conduct the long-term 
monitoring and maintenance of the preserve areas in perpetuity. On the adjoining Ravenswood 
project, a conservation easement has been conveyed to the TDBCSD for the same purpose 
pursuant to ACOE Permit No. 199400928. TDBCSD will therefore be able to ensure consistent 
and coordinated management of the two conservation areas. RD 800 will own and be responsible 
by conservation covenants to monitor and maintain the bank habitat within Pantages Bays in 
perpetuity. Funding will be provided through annual assessments of homeowners in Pantages 
Bays that are secured through a binding, permanent agreement. This funding and monitoring is 
separate from the compensatory mitigation monitoring for the created wetlands is outlined in the 
Conceptual Wetland and Emergent Marsh Preservation and Mitigation Plan for Pantages Bays 
was prepared by Gibson & Skordal, LLC (dated November 15, 2006). Alternative long-term 
mitigation monitoring acceptable to permitting agencies may also be considered. 
 
A five-year monitoring program will be established to monitor the progress of the wetland 
mitigation toward an established goal. At the end of each monitoring year, an annual report will 
be submitted to the Corps, RWQCB and Contra Costa County. This report will document the 
hydrological and vegetative condition of the mitigation wetlands, and will recommend remedial 
measures as necessary to correct deficiencies. 
 
Aside from the minimum replacement ratio and in perpetuity protection, various regulatory 
agencies may provide additional conditions and stipulations for permits. Permits for impacts to 
waters of the U.S. will be required by the Corps. Similarly, permits for impacts to waters of the 
state will be required by both the RWQCB and CDFG prior to the impacts occurring. These 
agencies will likely impose their own mitigation requirements. Any other conditions that are 

Comment [SL5]: Waiting for confirmation on 
linear footage of bank habitat. 
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stipulated for impacts to waters of the U.S. or state by the Corps, RWQCB, and/or CDFG shall 
also become conditions of project approval.  
 
Significance after Mitigation: Less than significant. 

12.25  Impact BIO-13. Cumulative Impacts to Vegetation and Wildlife Resources (PS) 

Implementation of the proposed Project would contribute to a cumulative loss of seasonal 
wetlands, non-native annual grassland, iodine bush scrub, and creek bank habitat in the region. 
Implementation of the development Project would also result in cumulative impacts to common 
plant and animal species. The seasonal wetlands are also known to support a federal listed 
species: the vernal pool fairy shrimp. Impacts to the seasonal wetlands onsite will result in the 
cumulative loss of this species in the region. Additionally, the iodine bush scrub, ornamental 
trees, emergent marsh, and non-native grassland communities of the Project site may also be 
important for several special-status animal species such as the Swainson’s hawk, burrowing owl, 
California red-legged frog, giant garter snake, the loggerhead shrike, and tricolored blackbird 
(see Impacts and Mitigations Section above). There are other proposed projects in Eastern Contra 
Costa County that would/are impacting similar resources to those that would be impacted by the 
Project. Project-related impacts would be considered cumulative with other projects in the 
region. The mitigation measures prescribed above would offset cumulative impacts to special-
status species, wetlands, trees, and plant communities/wildlife habitats to levels regarded as less 
than significant. 
 
Construction of the Project would result in cumulative impacts to “waters of the United States” 
and stream channels that are regulated by the U.S. Army Corps of Engineers, the Regional Water 
Quality Control Board, the California Department of Fish and Game, and the Reclamation 
Board. On a regional basis, these impacts would add to other development related losses of 
“waters of the United States” and stream channels. In addition, by altering drainage patterns and 
water flow, downstream aquatic life could be affected as well. Several special-status fish species 
are known to occur in waterways in the vicinity, and these fish species could also be adversely 
impacted by the proposed Project. Mitigation that includes creation and enhancement of 
impacted “waters of the U.S.,” stream channels, and bank habitat would offset this cumulative 
impact to levels regarded as less than significant. 

B-86



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 81

MONK & ASSOCIATES 

 

13.  LITERATURE CITED  

Adams, P.B., C.B. Grimes, S.T. Lindley, and M.L. Moser. 2002. Status review for North 
American green sturgeon, Acipenser medirostris. NOAA, National Marine Fisheries 
Service, Southwest Fisheries Science Center, Santa Cruz, CA. 

 
Beedy, E.C. 1992. Breeding status, distribution, and habitat associations of the tricolored blackbird 

(Agelaius tricolor), 1850-1991. Paper presented at the Western Section of the Wildlife 
Society Annual Meeting, February 1992.  San Diego, California. 

 
BOC (The California Burrowing Owl Consortium). 1993. Burrowing owl survey protocol and 

mitigation guidelines.  April 1993. 
 
Brode, J. M. 1988. Natural history of the giant garter snake (Thamnophis couchi gigas). In: 

Proceedings of the conference on California herpetology, H. F. Delisle, P.R. Brown, B.  
Kaufman and B. M. McGurty (eds.). Southwestern Herpetologists Society, Special 
Publication No. 4:25-28.  

 
Bury, B. 2005. Unpublished presentation at the western pond turtle workshop. Presented by the 

SF Bay Area chapter of the wildlife society. April 2005. 
 
CDFG (California Department of Fish and Game). 1994. Staff report regarding mitigation for 

impacts to Swainson’s hawks (Buteo swainsoni) in the central valley of California. June 
26, 1994. 26 pps. 

 
CDFG. 1998. A status review of the spring-run Chinook salmon (Oncorhynchus tshawytscha) in 

the Sacramento River drainage. Report to the Fish and Game Commission, 
Candidate Species Status Report 98-01. 

 
California Department of Fish and Game (CDFG). 2010. Natural Diversity Data Base, Wildlife 

Habitat Data Analysis Branch. Sacramento, CA. 
 
California Native Plant Society (CNPS). 2001. Electronic Inventory of Rare and Endangered 

Vascular Plants of California. California Native Plant Society, Sacramento, CA. 
 
California Native Plant Society (CNPS). 1997. Annotated checklist of the East Bay Flora. Native 

and naturalized vascular plants of Alameda and Contra Costa Counties, California. 
Compiled by Dr. Barbara Ertter. Special publication #3 of the California Native Plant 
Society East Bay Chapter in association with the University and Jepson Herbaria. April 
1997.  

 

B-87



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 82

MONK & ASSOCIATES 

Cramer S.P. & Associates. 1995. Central Valley Project Improvement Act anadromous fish 
restoration program doubling plan—recommended actions for the Mokelumne River. 
Gresham, OR. August. 

 
Cramer, S.P. and D.B. Demko. 1997. The status of late-fall and spring-run Chinook salmon in 

the Sacramento River Basin regarding the Endangered Species Act. Submitted to the 
National Marine Fisheries Service on behalf of the Association of California Water 
Agencies and California Urban Water Agencies. 

 
EcoAnalysts, Inc. 2003. Letter to Mr. Jim Gibson of Gibson & Skordal regarding dry season 

sampling surveys conducted on the Pantages Project site in the summer of 2003. 3 pps. 
 
Emmett, R.L., S.L. Stone, S.A. Hinton and M.E. Monaco. 1991. Distribution and abundances of 

fishes and invertebrates in west coast estuaries, Volume 2: Species life histories 
summaries. ELMR Rep. No. 8. NOS/NOAA Strategic Environmental Assessment 
Division, Rockville, MD, 329 pp. 

 
Eng, L.L., D. Belk, and C.H. Eriksen. 1990. California anostraca: distribution, habitat, and status. 

Journal of Crusatcean Biology, 10(2): 247-277. 
 
Environmental Laboratory. 1987. U.S. Army Corps of Engineers Wetlands Delineation Manual. 

Department of the Army, Waterways Experiment Station, Vicksburg, MS. 
 

Gibson & Skordal. 2003. Listed vernal pool branchiopods wet season survey. Pantages property. 
Contra Costa County, California. May 2003. 4 pps. plus appendices. 

 
Gibson & Skordal LLC. 2002. Jurisdictional delineation. Pantages property. Contra Costa 

County, California. December 2002. 
 
Gordon, N.D., T.A. McMahon, and B.L. Finlayson. 1993. Stream hydrology: An introduction for 

ecologists. John Wiley & Sons Ltd. Chichester, West Sussex P019 UD, England. 
 
Hallock, R.J. 1987. Sacramento River system salmon and steelhead problems and enhancement 

opportunities. Report to the California Advisory Committee on Salmon and Steelhead 
Trout. Sacramento, California. 

 
Hansen, E.C. and Miriam Green Associates. 2010. Evaluation of potential California red-legged 

frog (Rana aurora draytonii) habitat on the Pantages Bays Property, Contra Costa County, 
California. April 1, 2010. 

 
Hansen, E.C. and Miriam Green Associates. 2010. Evaluation of giant garter snake (Thamnophis 

gigas) habitat on the Pantages Bays Property, Contra Costa County, California. April 1, 
2010. 

 
Hickman, J. (ed.). 1993. The Jepson manual: higher plants of California. University of California 

Press, Berkeley. 1400 pp. 

B-88



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 83

MONK & ASSOCIATES 

 
Hill, K.A., and J.D. Webber. 1999. Butte Creek spring-run Chinook salmon (Oncorhynchus 

tshawytscha) juvenile outmigration and life history 1995–1998 Sacramento Valley and 
Sierra Region. Inland Fisheries Administrative Report No. 99-5. California Department 
of Fish and Game, Sacramento, California. 

 
HortScience. 2006. Tree Report. Pantages at Discovery Bay. October 2006. 
 
HortScience. 2007. Addendum to Tree Report. Pantages at Discovery Bay. August 23, 2007. 
 
James, P.C. 1992. Urban-nesting of Swainson's hawks in Saskatchewan. Condor. 94: 773-774. 
 
Jennings, M.R., M.P. Hayes, and D.C. Holland. 1992. A petition to the U.S. Fish and Wildlife 

Service to place the California red-legged frog (Rana aurora draytonii) and the western 
pond turtle (Clemmys marmorata) on the list of endangered and threatened wildlife and 
plants. 21 pp. 

 
Jennings, M.R., M.P. Hayes, and Research Section, Animal Management Division, Metro 

Washington Park Zoo. 1994. Amphibian and Reptile Species of Special Concern in 
California. Final Report Submitted to the California Department of Fish & Game, Inland 
Fisheries Division. Rancho Cordova, CA.  255 pp. November 1. 

 
Johnsgard, P.A. 1990. Hawks, eagles, & falcons of North America: biology and natural history. 

Smithsonian Institution Press, Washington and London. 403 pps. 
 
Jones & Stokes. 2006. East Contra Costa County Habitat Conservation Plan and Natural 

Community Conservation Plan. October 2006. 
 
Kochert, Michael N. 1986. Raptors. In: Cooperrider, Allan Y.; Boyd, Raymond J.; Stuart, 

Hanson R., Eds. Inventory and monitoring of wildlife habitat. Denver, CO: U.S. 
Department of the Interior, Bureau of Land Management, Denver Service Center: 313-
349. 

 
McEwan, D.R. 2001. Central valley steelhead. Contributions to the biology of Central Valley 

salmonids. Volume 1. (Ed. R. Brown) California Department of Fish and Game. Fish 
Bulletin 179. 

 
Mills, T.J., and F. Fisher. 1994. Central Valley anadromous sport fish annual run-size, harvest, 

and population estimates, 1967 through 1991. Inland Fisheries Technical Report. 
California Department of Fish and Game, Sacramento, CA. 

 
Miriam Green Associates. 2003. Results of special-status species surveys on the Pantages 

Property, Contra Costa County, California. Prepared for Pantages at Discovery Bay, 
LLC. November 1, 2003. 

 

B-89



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 84

MONK & ASSOCIATES 

Monk & Associates, Inc. 2002. Biological constraints analysis, Pulte Southpark, Dixon, 
California. June 25, 2002. 21 pps. 

 
Moyle, P.B., R.M. Yoshiyama, J.E. Williams, and E.D. Wikramanayake. 1995. Fish species of 

special concern of California.  Second Edition. Department of Wildlife Fisheries Biology.  
University of California, Davis. Davis, California 95616. Prepared for the State of 
California, Department of Fish and Game. Inland Fisheries Division.  Rancho Cordova, 
California. Contract No. 2128IF. June 1995. 72 pp. 

 
Moyle, P. B. 2002. Inland Fishes of California. Revised edition. University of California Press, 

Berkeley and Los Angeles, California. 
 
NMFS (National Marine Fisheries Service). 2001. Biological opinion for Sacramento River 

Bank Protection Project, Contract 42E, proposed levee reconstruction at River Mile 
149.0, Colusa County, California, and five sites along the mainstem Sacramento River. 
Sacramento, CA. 

 
NMFS (National Marine Fisheries Service). 2007. Response to notice of preparation for an 

environmental impact report for the Pantages Bay Residential Development Project. July 
19, 2007. 

 
NRCS 2004. Hydric Soils of Contra Costa County (02/03/2004). National Resource Conservation 

Service.  
 
Palmer, Ralph S., editor. 1988. Handbook of North American birds. Volume 5. New Haven, CT: 

Yale University Press. 463 p. 
 
Reed, P.B. Jr. 1988. National list of plant species that occur in wetlands: California (Region 0). 

National Ecology Research Center, U.S. Fish and Wildlife Service, Washington, DC. 136 
pps. May 1988. 

 
Remsen, J.J., Jr. 1978. Bird species of special concern in California: An annotated list of declining 

or vulnerable bird species. California Department of Fish and Game, Wildlife Management 
Division.  Administrative Report, 78-1. Sacramento, CA, 54 pp. 

 
Schlorff, Ronald W.; Bloom, Peter H. 1984. Importance of riparian systems to nesting 

Swainson's hawks in the Central Valley of California. In: Warner, Richard E.; Hendrix, 
Kathleen M., eds. California riparian  systems: Ecology, conservation, and productive 
management: Proceedings of a conference; 1981 September 17-19; Davis, CA. Berkeley, 
CA: University of California Press: 612-618. 

 
Schmutz, Josef K.; Fyfe, Richard W.; Moore, David A.; Smith, Alan R. 1984. Artificial nests for 

ferruginous and Swainson's hawks. Journal of Wildlife Management. 48:1009-1013. 
 
Shuford, W.D. 1993. The Marin County breeding bird atlas: A distributional and natural history of 

coastal California birds. California Avifauna Series 1. Bushtit Books, Bolinas, California. 

B-90



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 85

MONK & ASSOCIATES 

 
Stebbins, R.C. 2003. Western reptiles and amphibians. Third edition. Houghton Mifflin 

Company, New York, NY. 533 pps. 
 
Stillwater Sciences. 2006. Pantages Bays Aquatic Resources Report. October 2006. 
 
Stillwater Sciences. 2007. Pantages Bays Aquatic Resources Report. May 2007. 
 
USDA. 1977. Soil survey of Contra Costa County, California. United States Department of 

Agriculture, Soil Conservation Service. In cooperation with the U.S. Department of the 
Interior, National Park Service, and University of California Agricultural Experiment 
Station. 

 
USFWS (U.S. Fish and Wildlife Service). 1992. Endangered and threatened wildlife and plants; 

commencement of status review for a petition to list the western pond turtle and California 
red-legged frog. Federal Register, Vol. 57, No. 193, pp. 45761-45762. 

 
USFWS. 1995. Draft Anadromous Fish Restoration Plan: a plan to increase natural production of 

anadromous fish in the Central Valley of California. Prepared for the Secretary of the 
Interior by the U.S. Fish and Wildlife Service with assistance from the Anadromous Fish 
Restoration Program Core Group under authority of the Central Valley Project 
Improvement Act. 

 
USFWS. 1996. Recovery plan for the Sacramento-San Joaquin Delta native fishes. Prepared by 

Delta Native Fishes Recovery Team, U.S. Fish and Wildlife Service, Region 1, Portland, 
OR. 

 
USFWS. 1997. Formal programmatic consultation and conference on the reauthorized 

Department of the Army’s Nationwide and Regional General Permit Program within the 
“Legal Delta” (Regulatory Branch Number 199700173). Sacramento, CA. 6 October. 

 
USFWS (U.S. Fish and Wildlife Service). 2003. Sacramento Fish and Wildlife Office. 

Endangered Species Information. INTERNET(http://sacramento.fws.gov/es/spp_info.htm 
 
USFWS 2008. Endangered and Threatened Wildlife and Plants; Revised Critical Habitat for the 

California Red-Legged Frog (Rana aurora draytonii) 50 CFR Part 17 Proposed Rule. 
Federal Register Volume 73, Number 180, pp. 53491-53540. September 16. 

 
USFWS (U.S. Fish and Wildlife Service). 2010. Endangered and Threatened Wildlife and Plants; 

Revised Designation of Critical Habitat for the California Red-Legged Frog (Rana 
draytonii); Final Rule. 50 CFR Part 17, Vol 75. No. 51. pps. 12816-12959. March 17, 
2010. 

 
Wang, J.C. 1986. Fishes of the Sacramento-San Joaquin Estuary and Adjacent Waters, 

California: A Guide to the Early Life Stages. Technical Report 9. Interagency Ecological 

B-91



Biological Resources Analysis 
Pantages Bays Project, Discovery Bay 
Contra Costa County 
 

 86

MONK & ASSOCIATES 

Study Program for the Sacramento-San Joaquin Estuary. January. 
http://elib.cs.berkeley.edu/kopec/tr9/html /home.html 

 
Yoshiyama, R.M., F.W. Fisher, and P.B. Moyle. 1998. Historical abundance and decline of 

Chinook salmon in the central valley region of California. North American Journal of 
Fisheries Management 18:487–521. 

 
Zeiner, D.C., W.F. Laudenslayer, Jr., K.E. Mayer, and M. White. 1988. California's wildlife, 

volume I, amphibians and reptiles.  State of California, the Resources Agency, Department 
of Fish and Game, Sacramento, California. 

 

B-92



B-93



B-94



B-95



B-96



B-97



Table 1

Plant Species Observed on the Pantages Bays Project Site

MONK & ASSOCIATES

Ferns and Allies
Azollaceae

Azolla filiculoides Mosquito Fern

Gymnosperms
Pinaceae

Pinus sp. Pine

Angiosperms - Dicots
Aceraceae

*Acer sp. Maple

Aizoaceae
Sesuvium verrucosum Sea-purslane

Amaranthaceae
*Amaranthus retroflexus Rough pigweed

Anacardiaceae
*Schinus molle Peruvian pepper tree

Apiaceae
Eryngium sp. Button-celery

Hydrocotyle verticillata Whorled penny-wort

Asclepiadaceae
Asclepias fascicularis narrow-leaf milkweed

Asteraceae
Artemisia douglasiana California mugwort

Baccharis pilularis Coyote brush

Centromadia pungens Common spikeweed

Centromadia pungens pungens Common spikeweed

Conyza canadensis Horseweed

*Cotula coronopifolia Brass-buttons

Euthamia occidentalis Western goldenrod

Grindelia camporum camporum Great Valley gumweed

*Senecio vulgaris Common groundsel

Xanthium spinosum Spiny cocklebur

Xanthium strumarium Cocklebur

Boraginaceae
Heliotropium curassavicum Heliotrope

Callitrichaceae
Callitriche sp. Water-starwort

Chenopodiaceae
Allenrolfea occidentalis Iodine bush

Atriplex triangularis Spearscale

*Chenopodium album White pigweed

Convolvulaceae
Cressa truxillensis Alkali weed

Page 1 of 3* Indicates a non-native species
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Dipsacaceae
*Dipsacus fullonum Wild teasel

Fabaceae
*Lotus corniculatus birdfoot trefoil

Trifolium albopurpureum Clover

Frankeniaceae
Frankenia salina Alkali heath

Juglandaceae
Juglans californica hindsii Northern California black walnut

Lamiaceae
*Marrubium vulgare Horehound

Lythraceae
Ammannia coccinea Valley redstem

Malvaceae
Malvella leprosa Alkali mallow

Myrtaceae
*Eucalyptus sp. Eucalyptus

Oleaceae
Fraxinus sp. Ash

Onagraceae
Ludwigia peploides peploides Yellow waterweed

Rosaceae
*Pyracantha sp. Pyracantha

*Rubus discolor Himalayan blackberry

Salicaceae
Populus fremontii fremontii Fremont cottonwood

Salix sp. Willow

Solanaceae
*Solanum sp. Nightshade

Tamaricaceae
*Tamarix sp. Tamarisk

Verbenaceae
Phyla nodiflora nodiflora Common frog-fruit

Angiosperms -Monocots
Arecaceae

Washingtonia filifera California fan palm

Cyperaceae
Cyperus eragrostis Tall flatsedge

Schoenoplectus acutus occidentalis Hard-stem tule

Schoenoplectus americanus Olney's bulrush

Schoenoplectus microcarpus Small-fruit bulrush

Iridaceae
*Iris pseudacorus Yellow iris

Page 2 of 3* Indicates a non-native species
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Juncaceae
Juncus balticus Baltic rush

Juncus bufonius toad rush

Poaceae
*Avena sp. Oat

*Bromus diandrus ripgut grass

*Cortaderia jubata Pampas grass

*Crypsis schoenoides Swamp grass

*Cynodon dactylon Bermuda grass

Distichlis spicata Saltgrass

*Echinochloa crus-galli Barnyard grass

*Elytrigia pontica pontica Tall wheatgrass

*Hordeum murinum leporinum Foxtail barley

*Paspalum dilatatum Dallis grass

Typhaceae
Typha angustifolia Narrow-leaved cattail

Typha latifolia broad-leaved cattail

Page 3 of 3* Indicates a non-native species
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Fish

Mosquito fish Gambusia affinis

Amphibians

Bullfrog Rana catesbeiana
Pacific tree frog Hyla regilla

Reptiles

Western fence lizard Sceloporus occidentalis

Birds

Great blue heron Ardea herodias
Great egret Ardea alba
Green heron Butorides virescens
Turkey vulture Cathartes aura
Mallard Anas platyrhynchos
White-tailed kite Elanus leucurus
Swainson's hawk Buteo swainsoni
Red-tailed hawk Buteo jamaicensis
American kestrel Falco sparverius
California quail Callipepla californica
Virginia rail Rallus limicola
Common snipe Gallinago gallinago
Rock dove Columba livia
Mourning dove Zenaida macroura
Barn owl Tyto alba
Anna's hummingbird Calypte anna
Northern flicker Colaptes auratus
Western kingbird Tyrannus verticalis
Northern shrike Lanius excubitor
Western scrub jay Aphelocoma californica
American crow Corvus brachyrhynchos
Common raven Corvus corax
Barn swallow Hirundo rustica
Marsh wren Cistothorus palustris
Song sparrow Melospiza melodia
Red-winged blackbird Agelaius phoeniceus
Western meadowlark Sturnella neglecta

Mammals

Black-tailed hare Lepus californicus
California ground squirrel Spermophilus beechyi
Botta's pocket gopher Thomomys bottae
California meadow vole Microtus californicus
Coyote Canis latrans
Northern river otter Lontra canadensis

Page 1 of 2
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Striped skunk Mephitis mephitis

Page 2 of 2
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Apiaceae

Eryngium racemosum Fed: --

State: CE

CNPS: List 1B.1

Riparian scrub (vernally mesic 
clay depressions). Elevation 3-30 
meters.

Record for this species 
located on the project site 
(Occurrence No. 33).

High. In 1998 approximately 
1,500 individuals of this 
species were identified on the 
project site (CNDDB 
records). See text.

Delta button-celery

June-September

Lilaeopsis masonii Fed: --

State: CR

CNPS: List 1B.1

Marshes and swamps (brackish or 
freshwater); riparian scrub. Tidal 
zones in muddy/silty soil formed 
through river deposition. Elevation 
0-10 meters.

Record for this species 
located approximately 1.9 
miles north of the project 
site (Occurrence No. 108).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Mason's lilaeopsis

April-November

Asteraceae

Blepharizonia plumosa plumosa Fed: -

State: -

CNPS: List 1B.1

Valley and foothill grassland. Clay 
to clay-loam soils. Usually on 
slopes and often in burned areas. 
Elevation 30-505 meters.

Record for this species 
located approximately 3.2 
miles south west of the 
project site (Occurrence 
No. 38).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Big tarplant

July-October

Centromadia parryi congdonii Fed: --

State: -

CNPS: List 1B.2

Valley and foothill grassland 
(alkaline). Elevation 1-230 meters.

Found on a CNPS 9-Quad 
Search.

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Congdon's tarplant

May-November

Helianthella castanea Fed: --

State: -

CNPS: List 1B.2

Broadleafed upland forest; 
chaparral; cismontane woodland; 
coastal scrub; riparian woodland; 
valley & foothill grassland. 
Usually in chaparral/oak woodland 
interface in rocky azonal soils in 
partial shade. Elevation 60-1300 m.

Found on a CNPS 9-Quad 
Search.

None. No suitable habitat 
onsite.

Diablo helianthella

March-June

Page 1 of 7
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Isocoma arguta Fed: --

State: -

CNPS: List 1B.1

Valley and foothill grassland 
(alkaline). Occurs on low benches 
near drainages and on tops and 
sides of mounds in swale habitats 
(0-60 feet).

Record for this species 
found on the CNPS 
Inventory.

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Carquinez goldenbush

August-December

Lasthenia conjugens Fed: FE

State: -

CNPS: List 1B.1

Valley and foothill grasslands, 
mesic vernal pools, alkaline 
playas, cismontane woodlands. 
Occurs in swales, low depressions 
in open grassy areas. Elevation 0-
470 meters.

Record for this species 
located approximately 4.2 
miles south of the project 
site (Occurrence No. 12).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Contra Costa goldfields

March-June

Senecio aphanactis Fed: -

State: -

CNPS: List 2.2

Chaparral, cismontane woodland 
and coastal scrub habitats in drying 
alkaline flats. Elevation 15-800 
meters.

Record for this species 
located approximately 4.2 
miles south of the project 
site (Occurrence No. 16).

None. No suitable habitat on 
site.

Rayless ragwort

January-April

Symphyotrichum lentum Fed:

State:

CNPS: List 1B.2

Marshes and swamps (brackish 
and fresh water). Endemic to 
Sac/San Joaquin river delta. Most 
often seen along sloughs with 
common reed, tule, cattail and 
blackberry. Elevation 0-3 meters.

Record for this species 
located approximately 3.7 
miles north of the project 
site (Occurrence No. 151).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Suisun Marsh aster

May-November

Boraginaceae

Plagiobothrys hystriculus Fed: -

State: -

CNPS: List 1B.1

Vernal pools and valley and 
foothill grasslands (mesic) (elev. 
30-150 feet).

Record for this species 
found on the CNPS 
Inventory.

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Bearded popcornflower

April-May
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Common Name Status* Flowering Period

Table 3

Special-Status Plant Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Brassicaceae

Tropidocarpum capparideum Fed: --

State: -

CNPS: List 1B.1

Valley and foothill grassland 
(alkaline hills). Elevation 1-455 
meters.

Record for this species 
located approximately 2.4 
miles south east of the 
project site (Occurrence 
No. 9).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Caper-fruited tropidocarpum

March-April

Chenopodiaceae

Atriplex depressa Fed: --

State: -

CNPS: List 1B.2

Chenopod scrub, playas, meadows 
and seeps, vernal pools, valley and 
foothill grassland; [alkaline or 
clay]. Elevation 1-320 meters.

Record for this species 
located approximately 4.2 
miles south of the project 
site (Occurrence No. 2).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Brittlescale

May-October

Atriplex joaquiniana Fed: -

State: -

CNPS: List 1B.2

Chenopod scrub; meadows and 
seeps; playas; valley and foothill 
grassland; [alkaline]. Elevation 1-
835 meters.

Extant population. Record 
for this species located 
approximately 0.4 mile 
north of the project site 
(Occurrence No. 47).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

San Joaquin spearscale

April-October

Cyperaceae

Carex comosa Fed: -

State: -

CNPS: List 2.1

Coastal prairie, marshes and 
swamps, valley and foothill 
grassland. Elevation 0-625 meters.

Record for this species 
found on the CNPS 
Inventory.

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Bearded sedge

May-September

Carex vulpinoidea Fed: -

State: -

CNPS: List 2.2

Freshwater marshes and swamps; 
riparian woodland. Elevation 30-
1200 meters.

Record for this species 
located 4.9 miles north of 
the project site along the 
Old River in SJ County 
(Occurrence No. 11).

No known records for this 
species in Contra Costa 
County. Species not observed 
during the April, June and 
September 2003 Miriam 
Green Associates plant 
surveys.

Fox sedge

May-June
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Table 3

Special-Status Plant Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Fabaceae

Astragalus tener tener Fed: -

State: -

CNPS: List 1B.2

Alkali playa, valley and foothill 
grassland (adobe clay), alkaline 
vernal pools. Low ground and 
flooded lands. Elevation 1-60 
meters.

Record for this species 
located approximately 4.9 
miles south of the project 
site (Occurrence No. 9).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Alkali milkvetch

March-June

Lathyrus jepsonii jepsonii Fed: --

State: -

CNPS: List 1B.2

Marshes and swamps (freshwater 
and brackish). Elevation 0-4 
meters.

Record for this species 
located approximately 4.6 
miles east of the project 
site (Occurrence No. 46).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Delta tule pea

May-September

Geraniaceae

California macrophylla Fed: -

State: -

CNPS: List 1B.1

Valley and foothill grassland, 
cismontane woodland. Elevation 
range 15-1200 meters. Found in 
open habitats with friable clay 
soils.

Record for this species 
found on the CNPS 
Inventory.

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Large-leaf storksbill

March-May

Lamiaceae

Scutellaria galericulata Fed: -

State: -

CNPS: List 2.2

Marshes and swamps, lower 
montane coniferous forests, 
meadows and seeps. Wet places 
Elevation 0-2100 meters.

1978 collection of this 
species in San Joaquin Co. 
along the Middle River, 4.8 
miles east of the project 
site.

Not known from Contra Costa 
Co. Species not observed 
during the April, June and 
September 2003 Miriam 
Green Associates plant 
surveys.

Marsh skullcap

June-September

Scutellaria lateriflora Fed: -

State: -

CNPS: List 2.2

Meadows, seeps, marshes, swamps 
Elevation 0-500 meters.

Record for this species 
found on the CNPS 
Inventory.

Not known from Contra Costa 
County. Species not observed 
during the April, June and 
September 2003 Miriam 
Green Associates plant 
surveys.

Blue skullcap

July-September
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Table 3

Special-Status Plant Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Malvaceae

Hibiscus lasiocarpus Fed: -

State: -

CNPS: List 2.2

Marshes and swamps (freshwater). 
River banks and low peat islands 
in sloughs. Elevation 0-120 meters.

Record for this species 
located approximately 0.4 
miles north east of the 
project site (Occurrence 
No. 1).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Rose-mallow

June-September

Onagraceae

Oenothera deltoides howellii Fed: FE

State: CE

CNPS: List 1B.1

Interior dunes. Remnant river 
bluffs and sand dunes east of 
Antioch. Elevation 0-30 meters.

Record for this species 
found on the CNPS 
Inventory. No CNDDB 
records within 5 miles of 
the project site.

None; habitat onsite not 
typical for this species. 
Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Antioch dunes evening-primrose

March-September

Papaveraceae

Eschscholzia rhombipetala Fed: --

State: -

CNPS: List 1B.1

Valley and foothill grassland 
(alkaline, clay). Elevation 0-975 
meters.

Record for this species 
located approximately 2.7 
miles south of the project 
site (Occurrence No. 4).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Diamond-petaled California poppy

March-April

Potamogetonaceae

Potamogeton zosteriformis Fed: -

State: -

CNPS: List 2.2

Marshes and swamps (assorted 
freshwater). Elevation 0-1860 
meters.

Record for this species 
found on the CNPS 
Inventory.

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Eel-grass pondweed

June-July
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Table 3

Special-Status Plant Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Ranunculaceae

Delphinium recurvatum Fed: --

State: -

CNPS: List 1B.2

Chenopod scrub; cismontane 
woodland; valley and foothill 
grassland; [alkaline]. Elevation 3-
750 meters.

Record for this species 
located approximately 4.5 
miles south of the project 
site (Occurrence No. 7).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Recurved larkspur

March-June

Myosurus minimus apus Fed: --

State: -

CNPS: List 3.1

Valley and foothill grasslands, 
vernal pools (alkaline). Elevation 
20-640 meters.

Found on a CNPS 9-Quad 
Search.

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Little mousetail

March-June

Scrophulariaceae

Cordylanthus mollis mollis Fed: FE

State: CR

CNPS: List 1B.2

Coastal salt marshes. Elevation 0-3 
meters.

Record for this species 
found on the CNPS 
Inventory.

None. No suitable habitat on 
site.

Soft bird's-beak

July-November

Limosella subulata Fed: -

State: -

CNPS: List 2.1

Riparian scrub, freshwater and 
brackish marsh. Usually on mud 
bank in marshy or scrubby areas. 
Known in CA from several 
occurrences in the Delta. Elevation 
0-3 meters.

Record for this species 
located approximately 4.7 
miles east of the project 
site (Occurrence No. 36).

Species not observed during 
the April, June and September 
2003 Miriam Green 
Associates plant surveys.

Southern mudwort

May-August
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Table 3

Special-Status Plant Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

*Status

Federal:
FE   - Federal Endangered
FT   - Federal Threatened
FPE -  Federal Proposed Endangered
FPT -  Federal Proposed Threatened
FC   -  Federal Candidate

State:
CE   -  California Endangered
CT   -  California Threatened
CR   -  California Rare
CC   -  California Candidate
CSC -  California Species of Special Concern

CNPS Continued:
List 2       -  Plants rare, threatened, or endangered in California, but more common
                   elsewhere
List 2.1    -  Seriously endangered in California, but more common elsewhere
List 2.2    -  Fairly endangered in California, but more common elsewhere
List 2.3    -  Not very endangered in California, but more common elsewhere
List 3       -  Plants about which we need more information (Review List)
List 3.1    -  Plants about which we need more information (Review List)
                   Seriously endangered in California
List 3.2    -  Plants about which we need more information (Review List)
                   Fairly endangered in California
List 4       -  Plants of limited distribution - a watch list

CNPS:
List 1A     -  Presumed extinct in California
List 1B     -  Plants rare, threatened, or endangered in California and elsewhere
List 1B.1  -  Seriously endangered in California (over 80% occurrences threatened/
                    high degree and immediacy of threat)
List 1B.2  -  Fairly endangered in California (20-80% occurrences threatened)
List 1B.3  -  Not very endangered in California (<20% of occurrences threatened or no
                   current threats known)
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Table 4

Special-Status Animal Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Species

Invertebrates

Branchinecta longiantenna

Pool located deep in eroded sandstone 
2.1 miles southwest of the project site 
(CNDDB Occurrence No. 3).

Low to none. Was not observed onsite during 
appropriately timed wet season and dry season 
surveys conducted on the project site.

Fed: FE

State: -

Occurs in vernal pools on the eastern margin 
of the Central Coast Range. Inhabits small, 
clear water depressions in sandstone or in 
shallow swales.

Longhorn fairy shrimp

Other:

Branchinecta lynchi

Record for this species located 
approximately 0.5 mile south of the 
project site at the now existing "Delta 
Lakes" project site (Occurrence No. 
288).

High. This species was identified onsite during 
surveys. Mitigation is required. See text.

Fed: FT

State: -

Endemic to the grasslands of the Central 
Valley, central coast mountains, and south 
coast mountains. Inhabit static rain-
filled/vernal pools, small, clear water 
sandstone-depression pools and grassed 
swale, earth slump, or basalt-flow depression 

Vernal pool fairy shrimp

Other:

Lepidurus packardi

No CNDDB records within 5 miles. 
This species mentioned in the 
November 1, 2003 Miriam Green 
Associates Special-status Species 
Survey Report.

None. This species was not identified during 
wet and dry season sampling onsite. See text.

Fed: FE

State: -

Inhabits vernal pools with turbid and/or silty 
water. Mud substrate typical.

Vernal pool tadpole shrimp

Other:

Insects

Desmocerus californicus dimorphus

This species was included in the 
USFWS' special-status species list for 
the Woodward Island 7.5 minute 
quadrangle (the project site 
quadrangle).

None. No elderberry bushes onsite. Not 
expected to occur.

Fed: FT

State: -

Riparian and other habitats with blue 
elderberries (Sambucus mexicana). Prefers 
shrubs with stems 1 to 5 inches in diameter.

Valley elderberry longhorn beetle

Other:

Fish

Lampetra ayresi

No CNDDB records within 5 miles. 
This species was addressed in the May 
2005 Stillwater Sciences Aquatic 
Resources Technical Report.

Low. It is unlikely that adult migration or 
spawning of this species would occur within 
the project area. Turbidity may impact juvenile 
feeding, migration, and predator avoidance 
behavior. Impacts are most likely to occur 
during the spring and summer.

Fed: --

State: CSC

An anadromous fish that spends most of its 
adult life in estuaries. Requires small, clean 
streams for spawning.

River lamprey

Other:
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Table 4

Special-Status Animal Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Species

Lampetra tridentata

No CNDDB records within 5 miles. 
This species was addressed in the May 
2005 Stillwater Sciences Aquatic 
Resources Technical Report.

Low. It is unlikely that adult migration or 
spawning of this species would occur within 
the project area since it is not along a primary 
migration corridor. Juveniles may be present 
during migration, they rear in the soft, muddy 
bottoms of the Delta.

Fed: --

State: CSC

An anadromous fish that inhabits estuaries 
and ocean areas. Spawning occurs in gravelly 
streams. Adults live only 1 to 2 years. Larvae 
spend 4 to 6 years in the stream before 
metamorphosing.

Pacific lamprey

Other:

Acipenser medirostris

No CNDDB records within 5 miles. 
This species addressed in the Stillwater 
Sciences Aquatic Resources Technical 
Report.

Low to moderate. Spawning does not occur in 
the project vicinity, adults unlikely to migrate 
through the project area since it is not along a 
primary migration corridor; juveniles may 
come into project area.

Fed: FT

State: CSC

Found in rivers, estuaries, and marine waters. 
Spawns in the Sacramento River and 
Klamath River. Prefers lower reaches of large 
rivers for spawning. Needs swift currents and 
large cobble.

Green sturgeon - Southern DPS

Other:

Oncorhynchus mykiss

This species was included in the 
USFWS' special-status species list for 
the Woodward Island 7.5 minute 
quadrangle (the project site 
quadrangle).

Low. Spawning does not occur in the project 
vicinity, adults unlikely to migrate through the 
project area since it is not along a primary 
migration corridor. Juveniles may be present 
during emigration from Jan to April because 
they rear in Delta.

Fed: FT

State: -

Found in the Sacramento and San Joaquin 
Rivers and their tributaries. Migrates through 
the estuary to spawning grounds. Eggs are 
laid in small and medium gravel and need a 
good water flow to survive.

Steelhead - California Central Valley ESU

Other:

Oncorhynchus tshawytscha

No CNDDB records within 5 miles. 
This species was addressed in the May 
2005 Stillwater Sciences Aquatic 
Resources Technical Report.

Low. Spawning does not occur in the project 
vicinity, adults unlikely to migrate through the 
project area since it is not along a primary 
migration corridor. Juveniles may be present 
during migration between November and May.

Fed: FT

State: CT

Occurs primarily in the Sacramento River 
systems, but may be found throughout the SF 
Bay Estuary.

Chinook salmon - Cent. Val. spring run ESU

Other:

Oncorhynchus tshawytscha

No CNDDB records within 5 miles. 
This species addressed in the Stillwater 
Sciences Aquatic Resources Technical 
Report.

Low. Spawning does not occur in the project 
vicinity, adults unlikely to migrate through the 
project area since it is not along a primary 
migration corridor. Juveniles may be present 
during migration from January to June.

Fed: FC

State: CSC

Spawns in the Sacramento and San Joaquin 
Rivers and their tributaries, typically on the 
valley floor and lower foothills. Usually 
spawn soon after reaching natal streams.

Chinook salmon - Cent. Val. fall/late fall run 

Other:

Oncorhynchus tshawytscha

No CNDDB records within 5 miles. 
This species addressed in the Stillwater 
Sciences Aquatic Resources Technical 
Report.

Low. Spawning does not occur in the project 
vicinity, adults unlikely to migrate through the 
project area since it is not along a primary 
migration corridor. Juveniles may be present 
during migration between September and June.

Fed: FE

State: CE

Sacramento River below Keswick Dam.  
Spawns in the Sacramento River but not in 
tributary streams.  Requires clean, cold water 
over gravel beds with water temperatures 
between 6 & 14 C for spawning.

Chinook salmon - Sac. Rv. winter run ESU

Other:
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Table 4

Special-Status Animal Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Species

Hypomesus transpacificus

No CNDDB records within 5 miles. 
This species addressed in the Stillwater 
Sciences Aquatic Resources Technical 
Report.

Moderate. The project site is within the critical 
habitat of this species. The project area does 
contain suitable spawning and rearing habitat 
that could be impacted. juvenile and adult 
feeding, and migration patterns may be affected.

Fed: FT

State: CT

Endemic to the Sacramento-San Joaquin 
Delta. Occurs seasonally in Suisun and San 
Pablo bays. Spawning usually occurs in dead-
end sloughs and shallow channels.

Delta smelt

Other:

Spirinichus thaleichthys

No CNDDB records within 5 miles. 
This species addressed in the May 
2005 Stillwater Sciences Aquatic 
Resources Technical Report.

Low. The project area is not expected to 
support spawning activity. However, larvae 
may be present during emigration because they 
are widely dispersed by tidal action and other 
hydrodynamic forces in the Delta.

Fed: --

State: CSC

Endemic to the Sacramento-San Joaquin 
River system. Inhabits open waters in the 
Delta and Suisun Bay. After spawning, larvae 
are carried downstream to brackish nursery 
areas.

Longfin smelt

Other:

Pogonichthys macrolepidotus

No CNDDB records within 5 miles. 
This species addressed in the May 
2005 Stillwater Sciences Aquatic 
Resources Technical Report.

Low. It is unlikely that spawning would occur 
on site. However, low quality, shallow water 
habitat for spawning adults and juveniles exists 
within the project area.

Fed:

State: CSC

Endemic to the lakes and rivers of the Central 
Valley; now confined to the delta, Suisun 
Bay, and associated marshes. Inhabits slow 
moving river sections and dead-end sloughs. 
Needs flooded vegetation for spawning.

Sacramento splittail

Other:

Amphibians

Ambystoma californiense

Record for this species located 
approximately 3.3 miles south of the 
project site (Occurrence No. 30).

Low. This species was not observed during the 
Miriam Green Associates' 2003 general wildlife 
surveys. Their CTS site assessment concluded 
the project site is not suitable habitat due to an 
absence of CTS within 3.1 miles of the project 
site.

Fed: FT

State: CC

Found in grassland habitats of the valleys and 
foothills.  Requires burrows for aestivation 
and standing water until late spring (May) for 
larvae to metamorphose.

California tiger salamander

Other:

Scaphiopus hammondii

No CNDDB records within five miles. 
This species addressed in the 
November 1, 2003 Miriam Green 
Associates Special-status Species 
Survey report.

Low. Marginal habitat on site. This species was 
not observed during the Miriam Green 
Associates' 2003 surveys.

Fed: --

State: CSC

Found primarily in grassland habitats, but 
may occur in valley and foothill woodlands. 
Requires vernal pools, seasonal wetlands, or 
stock ponds for breeding and egg laying. 
Eggs are typically laid in March. Eggs hatch 
and larval metamorphose quickly.

Western spadefoot toad

Other:

Rana aurora draytonii

Record for this species located 
approximately 4.2 miles south west of 
the project site (Occurrence No. 220).

Moderate. A CRLF habitat assessment was 
submitted to the USFWS in January 2006 and 
USFWS concluded the site provides suitable 
habitat. Mitigation is required. See text.

Fed: FT

State: CSC

Occurs in lowlands and foothills in deeper 
pools and streams, usually with emergent 
wetland vegetation. Requires 11-20 weeks of 
permanent water for larval development.

California red-legged frog

Other:
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Table 4

Special-Status Animal Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Species

Reptiles

Actinemys marmorata (=Clemmys m.)

Record for this species located 
approximately 4.1 miles south of the 
project site (Occurrence No. 155).

High. This species has been observed in 
Kellogg Creek and in emergent marsh in the 
northern portion of the project site during both 
the 2003 and 2004 surveys. See text.

Fed: --

State: CSC

Inhabits ponds, marshes, rivers, streams, and 
irrigation ditches with aquatic vegetation. 
Needs suitable basking sites and upland 
habitat for egg laying. Occurs in the Central 
Valley and Contra Costa County.

Pacific pond turtle (=western pond turtle)

Other:

Phrynosoma blanvillii

Record for this species located 
approximately 4.9 miles west of the 
project site (Occurrence No. 613).

None. No coastal sage scrub or chaparral 
habitat on the project site.

Fed: --

State: CSC

The Coast Horned Lizard's range extends 
from northern California to the tip of Baja 
California. It frequents areas with abundant, 
open vegetation such as chaparral or coastal 
sage scrub.

Coast horned lizard

Other:

Anniella pulchra pulchra

Museum record with no date given. 
Location of the record is given as 
"Brentwood" (CNDDB Occurrence No. 
58).

None. No suitable habitat onsite.Fed: --

State: CSC

Sandy or loose loamy soils under sparse 
vegetation.  Soil moisture is essential.  They 
prefer soils with high moisture content.

Silvery legless lizard

Other:

Masticophis lateralis euryxanthus

Record for this species taken from the 
November 1, 2003 Miriam Green 
Associates special-status species 
survey report.

None. No coastal scrub or chaparral habitat on 
the project site.

Fed: FT

State: CT

Coastal scrub and chaparral habitats of 
Contra Costa and Alameda Counties. Prefers 
south-facing slopes with a mosaic of shrubs, 
trees, and grassland, but will also be found on 
western and eastern slopes.

Alameda whipsnake

Other:

Thamnophis gigas

No records in the CNDDB within 5 
miles. This species addressed in the 
November 1, 2003 Miriam Green 
Associates Special-status Species 
Survey report.

A habitat assessment was completed by Eric 
Hansen. According to E. Hansen, project site 
provides only marginal habitat. USFWS, 
however, is considering the site habitat and 
requiring mitigation. See text.

Fed: FT

State: CT

Inhabits freshwater marshes and low gradient 
streams. Also found in drainage canals and 
irrigation ditches.

Giant garter snake

Other:

Page 4 of 7

B-113



Closest  Locations Probability on Project Site*Status Habitat

Table 4

Special-Status Animal Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Species

Birds

Ardea herodias

Record for this species located 
approximately 4.6 miles north east of 
the project site (Occurrence No. 64).

Low. May forage occasionally onsite. May 
perch individually in trees. However, no 
suitable rookery habitat onsite.

Fed: -

State: -

Colonial nester in tall trees near foraging 
areas, such as marshes, lake margins, tidal-
flats, rivers, and streams. Also forages in 
open fields and cropland.

Great blue heron

Other: *

Elanus leucurus

Observed foraging onsite by Miriam 
Green Associates in 2003. No nests 
observed.

Moderate. Has been observed foraging onsite. 
Could nest onsite. See text.

Fed:

State:

Found in lower foothills and valley margins 
with scattered oaks and along river 
bottomlands or marshes adjacent to oak 
woodlands. Nests in trees with dense tops.

White-tailed kite

Other: *

Haliaeetus leucocephalus

This species was included in the 
USFWS' special-status species list for 
the Woodward Island 7.5 minute 
quadrangle (the project site 
quadrangle).

None. The project site does not provide suitable 
nesting habitat for this species. Nor is there 
fishing habitat onsite for this fish eating raptor. 
No impacts to this species expected since it is 
not expected onsite.

Fed: FT

State: CE

Ocean shorelines, lake margins, and river 
courses for both nesting and wintering.  Most 
nests within one mile of water.

Bald eagle

Other: *

Circus cyaneus

Observed foraging onsite by Miriam 
Green Associates in 2003. No nests 
observed.

Moderate. Has been observed foraging onsite. 
Could nest onsite. See text.

Fed: -

State: CSC

Found in or near freshwater and salt marshes. 
Nests on the ground or in shrubby vegetation.

Northern harrier

Other: *

Buteo swainsoni

Record for this species located 
approximately 0.4 miles northeast of 
the project site (Occurrence No. 1211).

Moderate to high.  It is known to nest nearby 
and could forage or nest on site in future years. 
Mitigation would be required. See text.

Fed: -

State: CT

Migratory and resident raptor that breeds in 
open areas with scattered trees. Prefers 
riparian and sparse oak woodland habitats for 
nesting. Requires nearby grasslands, grain 
fields, or alfalfa for foraging.

Swainson's hawk

Other: *

Aquila chrysaetos

No nesting records in the CNDDB 
within 5 miles. Mentioned in the 
ECCHCP as a "covered species."

None. No suitable nesting habitat onsite. Needs 
remote areas for nesting. May hunt onsite; 
hunting/foraging grounds not protected under 
CEQA or any other regulation.

Fed: -

State: CSC

Found in rolling foothill grassland with 
scattered trees. Nests on cliffs and in large 
trees in open areas.

Golden eagle

Other: *
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Table 4

Special-Status Animal Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Species

Falco mexicanus

Nesting location 2.1 miles southwest of 
the project site in a sandstone rock 
outcrop surrounded by grassland 
(CNDDB Occurrence No. 490).

None. No cliff sites or large rock outcrops 
onsite for prairie falcons to nest. No impact 
expected.

Fed: -

State: CSC

Inhabits dry, open terrain. Nests on cliffs and 
forages over wide areas.

Prairie falcon

Other: *

Laterallus jamaicensis coturniculus

Record for this species located 
approximately 2.8 miles northeast of 
the project site (Occurrence No. 97).

None. This species was not observed during 
Miriam Green Associates' surveys. Not 
expected to occur.

Fed: --

State: CT

Inhabits salt marshes bordering larger bays. 
Prefers tidal salt marshes of pickleweed. May 
also occur in fresh to brackish marshes.

California black rail

Other: *

Athene cunicularia hypugaea

Record for this species located 
approximately 4.2 miles west of the 
project site (Occurrence No. 729).

Moderate. Has not been observed onsite but is 
known to nest in Discovery Bay. This species 
could occur on site. Preconstruction surveys 
would be necessary. See text.

Fed: --

State: CSC

Found in open, dry annual or perennial 
grasslands, deserts and scrublands 
characterized by low-growing vegetation.  
Subterranean nester, dependent upon 
burrowing mammals, most notably, the 
California ground squirrel.

Western burrowing owl

Other: *

Asio flammeus

This species addressed in the 
November 1, 2003 Miriam Green 
Associates Special-status Species 
Survey report.

Low. Has not been seen in the area. This 
species is not expected to occur on site.

Fed: --

State: CSC

Found in fresh and saltwater marshes; 
lowland meadows; irrigated alfalfa fields.  
Tule patches/ tall grass needed for 
nesting/daytime seclusion.  Nests on dry 
ground in depression concealed in vegetation.

Short-eared owl

Other:

Lanius ludovicianus

No CNDDB records within five miles. 
This species addressed in the 
November 1, 2003 Miriam Green 
Associates Special-status Species 
Survey report.

Moderate. Adults and juveniles were observed 
during 2003 surveys by Miriam Green 
Associates, and in 2005 and 2006 by M&A.

Fed: --

State: CSC

Found in broken woodlands, shrubland, and 
other habitats. Prefers open country with 
scattered perches for hunting and fairly dense 
brush for nesting.

Loggerhead shrike

Other:

Agelaius tricolor

No CNDDB records within 5 miles. 
This species addressed in the 
November 1, 2003 Miriam Green 
Associates Special-status Species 
Survey report.

Low. This species was not observed during the 
Miriam Green Associates 2003 surveys. 
Preconstruction surveys would still be 
necessary to ensure no impacts occur to this 
species if it nests onsite. See text.

Fed: --

State: CSC

Colonial nester in dense cattails, tules, 
brambles or other dense vegetation. Requires 
open water, dense vegetation, and open 
grassy areas for foraging.

Tricolored blackbird

Other: *
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Table 4

Special-Status Animal Species Known To Occur in the Vicinity of the Pantages Bays Project Site

MONK & ASSOCIATES

Species

Mammals

Vulpes macrotis mutica

Record for this species located 
approximately 2.6 miles southwest of 
the project site (Occurrence No. 575).

Low. Project site is located outside of USFWS 
mapped kit fox range. Habitat onsite not 
suitable.

Fed: FE

State: CT

Inhabits open grasslands with scattered 
shrubs. Needs loose-textured sandy soils for 
burrowing.

San Joaquin kit fox

Other:

*Status

Federal:
FE   - Federal Endangered
FT   - Federal Threatened
FPE -  Federal Proposed Endangered
FPT -  Federal Proposed Threatened
FC   -  Federal Candidate
FPD - Federally Proposed for delisting

State:
CE   -  California Endangered
CT   -  California Threatened
CR   -  California Rare
CC   -  California Candidate
CSC -  California Species of Special Concern

*Other:
Most birds have protection under the Migratory Bird Treaty Act. Raptors and their nests 
are protected by provisions of the California Fish and Game Code. A few species, such as 
the monarch butterfly and "California Fully Protected Animals," may be protected by 
policies of the California Department of Fish and Game.
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DRAFT TECHNICAL MEMORANDUM 

 

DATE:  Thursday, August 5th, 2010 

TO:  John Oborne, Contra Costa County Conservation and Development Department 

SUBJECT:  

Response to comments from the National Marine Fisheries Service (NMFS) dated July 
19, 2007 regarding the Notice of Preparation for an Environmental Impact Report 
(NOP/EIR) for the Pantages Bays Residential Development Project 

 
 
This technical memorandum responds to comments from NMFS, related specifically to aquatic 
and bank habitat that are appropriately addressed by the aquatic biologists for the Pantages Bays 
project.  The project sponsor will address the other NMFS comments in a separate document. It 
should be noted that the Pantages Bays development plan and its habitat enhancements have been 
modified since receipt of the NMFS letter.  This memorandum will address the NMFS comments 
in light of those changes. 

1 RESPONSE TO NMFS CONCERNS REGARDING POTENTIAL IMPACTS OF 
INCREASED WARM-WATER HABITAT ON LISTED NATIVE FISH SPECIES 

This is a response to Comment No. 3 in the NMFS letter.   The project as currently proposed will 
increase the amount of aquatic habitat by approximately 46 acres.  The concern expressed by 
NMFS that most of this increased habitat is more suited for non-native warm-water species than 
cold-water Chinook salmon, steelhead, or green sturgeon was carefully considered during the 
development of the project plans.  The proposed project plan includes significant overall habitat 
enhancements that are designed to benefit native fish populations.   

 
The project is located in the southwestern edge of the Delta. Native migratory fishes, including 
Chinook salmon, steelhead, and green sturgeon, were assessed in the Aquatic Resources Report.  
There is no spawning habitat for these native species within the project area, and the project area 
does not lie along the migratory route for adults (with the exception of the influence of the 
pumping station of the State Water Project, which pulls fishes away from the larger rivers).  The 
habitat, existing and proposed, will provide habitat for deep body assemblage fishes (described in 
Moyle 2002), as well as shallow water rearing habitat for out-migrating fishes, including those 
listed above as well as Delta smelt.   
 
Dredging of existing channels will not occur as part of the project.  However, creek banks within 
the project’ boundaries will be excavated from shore.  That construction activity may affect 
turbidity levels in the immediate area of excavation, which may impact rearing or predator 
avoidance of juveniles. This is not expected to be a long-term effect, and mitigation measures 
(e.g., turbidity curtains and limit on months when construction allowed) will be applied during 
construction.   
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There will be no negative impact to undisturbed shallow water habitat in the project vicinity.  
Shallow water habitat in the project area is generally associated with bank habitat.  The attached 
Table 8 from the Aquatic Resources Report identifies the quantity and quality of dominant bank 
habitat affected by this project.  There is currently 9,720 lineal feet of dominant bank habitat 
within the Pantages Bays project boundaries that will be removed.  Most of the bank removed is 
moderate quality, 4,781 lineal feet, and low quality, 4,527 lineal feet.  Only 412 lineal feet of high 
quality dominant bank habitat will be removed.  Table 9 identifies the affected subdominant bank 
habitat.  For ease of discussion this memorandum will address dominant bank habitat.   
 
High quality habitat is dominated by vegetation that provides in-water shelter or closely 
overhanging shelter for fish, including freshwater emergent marsh [areas with bulrush (Scirpus 
sp.) and cattail (Typha sp.)], large woody debris (LWD), and shaded riverine aquatic (SRA) 
habitat. Moderate quality habitat provides some overhanging cover for fish during higher tides 
and includes blackberry (Rubus discolor), grasses and forbs, iris (Iris pseudocorus), and pampas 
grass (Cordateria jubata).  Habitat considered low quality includes eroding cut banks. 
 
Most of the removed bank habitat is replaced by shoring walls within the new bays and coves and 
along Kellogg Creek where homes and deep water docks will be developed, and to create the 
deep water openings for those bays and coves.  The rest of it is removed in order to widen 
Kellogg Creek on the northeasterly end of the project site, and thereby improve boater navigation 
and safety.   
 
In the earlier development plan, low quality bank habitat was included in front of shoring walls in 
sections where it was compatible with minimum widths of bays and coves.  In the latest 
development plan that low quality bank habitat was not included for two reasons.  First, 
maintenance by both the Reclamation District 800 and homeowners could be difficult.  Second, 
this location created warm shallow water habitat for the non-native species within the new water 
acreage of the bays and coves and could attract native species into those interior locations.   
 
Instead of the low quality bank habitat in front of sections of the shoring walls, the new 
development plan includes the enhancement of existing creek bank further up Kellogg Creek 
between Newport Point and Highway 4, controlled by Reclamation District 800.  It is comprised 
of 3,688 lineal feet and tidally influenced low quality bank habitat.  High quality shaded riverine 
aquatic (SRA) habitat will be created there as part of the proposed project.  In addition, the 
proposed project includes the enhancement of low quality bank habitat along the southerly bank 
of the East Contra Costa Irrigation District (ECCID) Dredge Cut to high quality SRA habitat.  
This bank section is 1,464 lineal feet, between the northwesterly edge of the Pantages property 
and the existing emergency vehicle/pedestrian bridge.  The project proponent is in contract with 
ECCID to acquire an easement over the bank for purposes of creating high quality SRA habitat.   
 
The proposed project will include 11,060 lineal feet of restored and enhanced bank habitat.  This 
is 1,340 lineal feet more than the bank habitat being removed to develop the project.  More 
importantly, with completion of the project the amount of high quality SRA habitat in the project 
area will be increased by 8,745 lineal feet. 
 
The SRA habitat is designed for, and considered to be beneficial to native species, including 
Delta smelt, which disperse widely into river channels and tidally influenced backwater sloughs 
to spawn in shallow, fresh, or slightly brackish water, primarily in sloughs and along the 
shorelines of large rivers (Moyle 2002, Radtke 1966, USFWS 1995, Wang 1991).   
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There is no feasible way to assess the interactions between native and non-native fishes for the 
proposed project compared to the existing conditions within the Delta. The majority of fish 
present in the Delta are non-native introduced species that are well adapted to current aquatic 
habitat conditions.  Because the Delta contains a higher number of non-native compared to native 
fishes, any newly created aquatic habitat will be used by both non-native and native fishes. A 
quantitative and predictive assessment of non-native versus native fish use of SRA habitat in the 
project area designed for native species is not feasible.    
 
However, the restored and enhanced bank habitat in the proposed project is designed for 
increased use by native fishes as compared to non-native fishes.    On the other hand, the open 
habitat in the bays and coves and along the shoring walls within the project area is expected to 
produce lower quality habitat supporting fewer fish.  The depth of the bays and coves, minimum 
10 feet at low tide and the perpendicular shoring walls does not create a warm water shallow 
habitat for non-native species for either spawning or migratory purposes.   Thus, the overall 
objective of the enhancement and mitigation effort is to “tilt the balance” in favor of native 
species in the project aquatic area.   The restoration and enhancement of 9,157 lineal feet of SRA 
habitat for native species in the project area, and the lack of even low quality habitat in the project 
bays and coves for non-native species, tilts that balance in favor of native species.  
 

2 IMPACTS OF INCREASED BOAT TRAFFIC ON INVASIVE AQUATIC PLANT 
POPULATIONS 

This is a response to Comment No. 4 in the NMFS letter.   The current distribution and density of 
Brazilian Waterweed (Egeria densa) and Water Hyacinth (Eichhornia crassipes) has not been 
quantified, but they are present in the water ways around Discovery Bay.  Both Brazilian 
Waterweed and Water Hyacinth are characterized as a high priority weeds by the 
California Invasive Plant Council (Cal-IPC).  High priority weeds can have severe 
ecological impacts on physical processes, plant and animal communities, and vegetation structure 
(Cal-IPC 2010).  Their reproductive biology and other attributes are conducive to moderate to 
high rates of dispersal and establishment and they have a wide ecological distribution.   
 
We have been provided the following information on boat traffic around Discovery Bay 
developed by the EIR consultants.  The existing development at Discovery Bay includes 2,060 
deepwater boat docks.  The proposed project would create an additional 116 boat docks.  The 
Discovery Bay Marina has approximately 300 boat docks and the Orwood Resort has 15 docks.  
There is no limit on the number of boat launches.  The EIR consultants estimate the proposed 
project will result in an increase of less than 5 % in boat traffic in Discovery Bay waters. 
  
Boat activity dislodges plant material, facilitating the dispersal of aquatic weeds such as Brazilian 
Waterweed and Water Hyacinth; it is possible such an increase in boat traffic in the area may 
catalyze a similar increase in plant material dislodged by boats.  It is not possible, however, to 
predict what percentage (if any) of this plant material will be transported to non-infested, 
amenable habitat and actually become established.    
 
The Pantages Bay Aquatic Resources Report describes a plan to monitor the success of mitigation 
efforts in the project area for at least 5 years after construction is complete.  Invasive weed 
monitoring will also be included in this plan.  In the event that an increase in distribution or 
density of either of these plants is documented, an invasive weed management and eradication 
program will be developed and implemented.    
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1.0 INTRODUCTION 

 

The project site (Site) is located in unincorporated Contra Costa County, California (Figure 1).  

The approximate 169-acre Site consists of five parcels located north and south of the eastern 

terminus of Point of Timber Road.   

 

Record research conducted for this assessment found no documentation of soil or groundwater 

impairments associated with the use of the Site.  A review of regulatory databases maintained by 

county, state, and federal agencies found no documentation of hazardous materials violations, or 

discharge on the Site.  Aerial photographs and available historical records found the Site has 

been used for residential and ranching purposes, with possible use by a dredging company.  

Recently, the Site has been used for the placement of hydraulically-placed fill dredged from 

nearby delta channels. 

 

Asbestos abatement and partial building demolition work was conducted in October 1998 by 

Marcor Remediation Inc.  The abatement work addressed three of the four structure compounds 

located on the Site, as shown on Figure 5.  The home south of Point of Timber Road was not 

addressed in either the Pre-Demolition Survey, or the abatement project. 

 

A 500-gallon UST was located along the channel bank within the area of the former northeastern 

residence.  The UST was removed by Marcor Remediation under permit with the Contra Costa 

County Health Services Department (CCCHSD).  Laboratory analysis of a soil sample recovered 

from the UST excavation found no evidence of a fuel release.  CCCHSD has since closed the 

site. 

 

A review of regulatory agency records did not identify contaminated facilities within one mile of 

the Site that could be expected to impact the Site.  A review of available databases did not 

identify leaking underground storage tank sites within one-half mile of the Site.  
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ENGEO has performed a Phase One Environmental Site Assessment of the subject Site in 

accordance with the outlined scope of work.  No Recognized Environmental Conditions (RECs) 

are noted in association with the Site.  Based on the findings of the assessment, ENGEO provides 

the following recommendations: 

 

• A number of potential hazardous material containers were observed on the Site, some with 
residual liquids and/or solids.  We recommend that these drums be removed by a licensed 
hazardous waste contractor for disposal. 

 

• An area of apparent buried paint cans and drums was observed along the channel bank.  A 
subsurface assessment should be undertaken within this area to determine the extent of these 
buried materials and to address potential environmental impacts. 

 

• An asbestos survey should be undertaken for the southern residence. 

 

• ENGEO recommends that an environmental professional view the Site during demolition and 
preliminary grading activities. 
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2.0 PURPOSE AND SCOPE 

 

2.1 Purpose of Environmental Site Assessment 

 

The purpose of this environmental site assessment is to identify recognized environmental 

conditions associated with the property.  As defined in the American Society for Testing and 

Materials (ASTM) Standard Practice E 1527-00, a Recognized Environmental Condition (REC) 

is “the presence or likely presence of any hazardous substances or petroleum products on a 

property under conditions that indicate an existing release, a past release, or a material threat of a 

release of any hazardous substances or petroleum products into structures on the property or into 

the ground, groundwater, or surface water of the property.” 

 

2.2 Detailed Scope of Services 

 

The scope of services includes the following: 

 

• A review of publicly available and practically reviewable standard local, state, and 
federal environmental record sources. 

 
• A review of several publicly available and practically reviewable standard historical 

sources, aerial photographs, fire insurance maps, and physical setting sources. 
 
• A review of previous environmental data compiled for the Site.  
 
• A reconnaissance of the Site. 
 
• Interviews with knowledgeable private and public sector officials. 
 
• Preparation of this report with our findings and conclusions. 
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2.3 Significant Assumptions 

 

The following assumptions were made during preparation of this report as well as the opinions 

and conclusions contained herein. 

 

• Regional groundwater flow follows the topographical gradient (east-northeast) in the vicinity 
of the Site. 

 
• Subsurface soil and bedrock formations are assumed to be generally homogeneous; 

subsurface preferential flow channels or conduits are assumed not to be located on the Site. 
 

2.4 Limitations and Exceptions of Assessment 

 

The professional staff at ENGEO Incorporated strives to perform its services in a proper and 

professional manner with reasonable care and competence but is not infallible.  The 

recommendations and conclusions presented in this report were based on the findings of our 

study, which were developed solely from the contracted services.  The findings of the report are 

based in part on contracted database research, out-of-house reports, and personal 

communications.  ENGEO Incorporated assumes no liability for the validity of the materials 

relied upon in the preparation of this report. 

 

This document must not be subject to unauthorized reuse; that is, reuse without written 

authorization of ENGEO Incorporated.  Such authorization is essential because it requires 

ENGEO to evaluate the document's applicability given new circumstances, not the least of which 

is passage of time.  The findings from a phase one environmental site assessment are typically 

valid for 180 days after completion of the report, particularly with regard to the regulatory 

database files.  In some instances the shelf life of the report can be less. 

 

This environmental site assessment is not intended to represent a complete soil or groundwater 

characterization.  This assessment does not define the depth or extent of soil or groundwater 
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contamination.  It is intended to provide an evaluation of potential environmental concerns 

associated with the use of the Site.  A more extensive assessment that would include an 

additional subsurface exploration with laboratory testing of soil and groundwater samples could 

provide more definitive information concerning site-specific conditions.  Based on the findings 

of this assessment, additional subsurface investigations are not recommended.  If a subsurface 

investigation is considered for the Site, and if other entities are retained to provide such services, 

ENGEO cannot be held responsible for any and all claims arising from or resulting from the 

performance of such services by other persons or entities, and from any and all claims arising or 

resulting from clarifications, adjustments, modifications, discrepancies, or other changes 

necessary to reflect changed field or other conditions. 

 

2.5 Special Terms and Conditions 

 

ENGEO Incorporated has prepared this report for the exclusive use of Pantages at Discovery 

Bay, LLC and Housing Capital Company.  It is recognized and agreed that ENGEO has assumed 

responsibility only for undertaking the study for the client.  The responsibility for disclosures or 

reports to a third party and for remedial or mitigative action shall be solely that of the Client. 

 

The assessment did not include an asbestos survey, an evaluation of lead-based paint, an 

inspection for PCBs, or a mold survey.   

 

This report is based upon field and other conditions discovered at the time of preparation of 

ENGEO's work.  Visual observations referenced in this report are intended only to represent site 

conditions at the time of the site visit.  ENGEO would not be aware of site contamination, such 

as dumping and/or accidental spillage, which occurred subsequent to the site reconnaissance 

conducted by ENGEO personnel. 
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3.0 SITE DESCRIPTION 
 
3.1 Location and Legal Description 

 

The ±168-acre Site consists of five parcels and is located in unincorporated Contra Costa County, 

California (Figure 1).  The parcels include Assessor’s Parcel Numbers (APN) 011-230-006, 

011-230-007, 011-220-017, 011-220-018 and 011-220-010.  Past physical addresses for the Site 

include 4655, 4660, and 4825 Point of Timber Road.   

 

The Site is bounded by waterways to the north, south and east, with primarily undeveloped 

agricultural land to the west.  The Discovery Bay development is east of the site.  Recent grading 

activities and construction of a residential development have been undertaken to the west.  A pond 

exists in the northern area of the Site.  Artificial berms and hydraulic fill containments exist on the 

Site which was constructed in 2003.   

 

At the time of our reconnaissance, the existing development was limited to dilapidated remnants of 

residential structures including two residential structures, several associated barns, sheds and 

out-buildings.   

 

3.2 Site and Vicinity Characteristics 

 

The topography is generally flat with the exception of a pond in the northern portion of the Site and 

recently constructed temporary embankments across most of the southern parcels and part of the 

northern parcels (Figure 2).  The embankments were constructed in 2003 to allow for placement of 

hydraulic fill within the containment areas.  Existing Site elevations range from about mean sea 

level (msl) to approximately 8 feet above msl (Figure 3). 
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The near-surface sediments across the Site consist of eolian (wind-blown), tidal wetland, lacustrine 

(lake-deposited) and alluvial deposits.  These sediments are typically irregularly-stratified, 

poorly-consolidated deposits of peat, clay, silt, sand, and minor gravel. 

 

The surficial geology of the Delta has been mapped by Atwater (1982).  The geologic development 

of the surficial deposits on the Site has been largely influenced by changes in sea level during the 

Late Pleistocene.  Most of the high-standing areas in the Site vicinity are the crests of old sand 

dunes and are underlain by sandy eolian deposits deposited during the later part of the most recent 

low-stand of sea level.  According to Atwater, these eolian deposits formerly extended across most 

of the surface of the Site, but are now buried in low-lying areas by younger sediments. 

 

The specific depth to groundwater and direction of flow was not determined from this assessment.  

Previous geotechnical studies found groundwater at depths of 5 to 13 feet below the ground surface.  

Fluctuations in groundwater levels may be expected to occur seasonally in response to changes in 

precipitation, irrigation, and other factors. 

 

3.3 Description of Site Improvements 

 

At the time of our field exploration, the existing Site development included two dilapidated 

residential structures and several associated barns, sheds and out-buildings (Figures 6 through 8).  

Vegetation consisting of various grasses covers the Site with several trees located in the central and 

northern portions of the Site.  Several domestic water supply wells and private septic systems also 

exist within the study area.  Six large siltation ponds are currently located in the central portion of 

the site as shown on Figure 4.  The eastern neighboring Discovery Bay development dredged their 

waterways directly east of the subject property in the summer of 2003 and pumped approximately 

140,000 cubic yards of material into the ponds.  The fill ponds are further discussed in Section 4.2. 
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3.4 Current and Past Property Use 

 

The existing Site development consists of two abandoned and dilapidated residential sites with 

barns, structures and other out-structures.   

 

The Site has been used in the past for residential use, pasture and grazing with some use by a canal 

dredging contractor.  The development plan for the subject property being filed with Contra Costa 

County is depicted on Figure 5.  The proposed plan consists of a combination of 301 waterfront and 

non-waterfront residential lots with open space areas.  The waterfront development will be 

constructed by excavating lagoons and waterways and placing fill to create elevated peninsula 

levees.   

 

3.5 Current and Past Use of Adjoining Properties 

 

The Site is bounded by waterways to the north, south and east, with primarily undeveloped 

agricultural land to the west.  The Discovery Bay development is east of the Site.  Recent grading 

activities have been undertaken to the west.  Prior to the existing developments, the nearby parcels 

were undeveloped land or ranches. 
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4.0 PREVIOUS STUDIES 

 

4.1 Environmental Resources Management (ERM) – April 1999 

 

ERM prepared an April 1999 report addressing asbestos abatement, an underground storage tank 

removal, and hazardous drum storage removal for the Site.   

 

4.1.1 Asbestos Abatement 

 

A Pre-Demolition Asbestos Survey was conducted by Sensible Environmental Solutions, Inc. 

in November 1997.  The survey identified asbestos-containing resilient flooring, transite roof 

shingles/flues/pipe materials, and gypsum board/joint tape. 

 

Marcor Remediation Inc. conducted asbestos abatement and partial building demolition work 

in October 1998.  The abatement work addressed three of the four clusters of structures 

located on the Site, as shown on Figure 4.  The home south of Point of Timber Road was not 

discussed in either the Pre-Demolition Survey, or the abatement project. 

 

4.1.2 UST Removal 

 

The 500-gallon UST was located along the channel bank within the area of the former 

northeastern residence.  The UST was removed by Marcor Remediation under permit with 

the Contra Costa County Health Services Department (CCCHSD).  Laboratory analysis of a 

soil sample recovered from the UST excavation found no evidence of a fuel release.  

CCCHSD has since closed the site. 
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4.2 ENGEO Incorporated – April 2004 

 

In April 2004, ENGEO prepared a letter titled Suitability Study of Dredge Materials.  The letter 

presented the results of geotechnical and environmental testing of stockpiled dredge materials 

representative of the hydraulically placed fill on the Site.  A total of 15 four-point composite soil 

samples were submitted for metal and petroleum hydrocarbon analyses.  No petroleum 

hydrocarbons were reported for the samples.  The reported metal concentrations were below 

hazardous waste criteria and were within the expected range of background concentrations. 
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5.0 RECORDS REVIEW 

 

5.1 Historical Record Sources 

 

The purpose of the historical record review is to develop a history of the previous uses or 

occupancies of the property and surrounding area in order to identify those uses or occupancies that 

are likely to have led to recognized environmental conditions on the property. 

 

5.1.1 Chain of Title/Ownership 

 

Recorded land titles detail ownership fees, leases, land contracts, easements, liens, 

deficiencies, and other encumbrances attached to or recorded against a subject property.  

However, laws and regulations pertaining to land trusts vary from state to state and the detail 

of information presented in a Title Report can vary greatly by jurisdiction.  As a result, 

ENGEO Incorporated utilizes a Title Report as a supplement to other historical record 

sources.  A Preliminary Title Report was not provided for review. 

 

5.1.2 Historical Topographic Maps

 

US Geological Survey 7.5' and 15’ Topographic Maps for the Byron and Woodward 

Quadrangles dated 1911, 1931, 1937, 1968 and 1974 were reviewed for indications of 

potential variation in site topography, hydrology, past development, and improvements on 

the Site. 

 
1911: One structure is mapped at the eastern residential site along Point of Timber 

Road.  A dirt road is shown extending to the northeast Site corner.  No adjacent 
site development is shown.  

 
1931/1937: Structures are shown at the three sites along Point of Timber Road.  The pond 

appears relatively similar.  No adjacent site development is noted. 
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1968: Small structures are shown at the four residential development areas.  A slightly 

different pond configuration is noted.  The Discovery Bay area shows minimal 
development.  Other adjacent properties appear similar to the 1974 map. 

 
1974: Site conditions appear generally similar to current use with the exception of the 

denoted structure near the northeast Site corner.  The Discovery Bay development 
appears less extensive.  The remaining adjacent properties appear similar. 

 

5.1.3 Fire Insurance 

 
Maps Environmental Data Resources, Inc. (EDR) prepared a Sanborn Fire Insurance Map 

search for the Site and surrounding properties (Appendix A).  No maps were located by EDR 

pertaining to the Site or adjacent properties. 

 
5.1.4 Aerial Photographs

 
The following aerial photographs, provided by Pacific Aerial Survey in Oakland, California, 

were reviewed for information regarding past conditions and land use at the subject Site and 

in the immediate vicinity: 

 

PHOTO NUMBER DATE 

KAV 8660 04-04-04 

AV 6100-141-19/20 05-14-99 

AV 4625-41-18/19 06-21-95 

AV 3845-38-13/14  09-11-90 

AV 2655-16-11  06-11-85 

AV 1700-16-20/21  05-14-79 

AV 1215-16-19  02-10-76 

AV 844-26-22 05-02-68 

AV 253-38-19 05-21-57 
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2004:  The six siltation ponds are evident in the central area of the Site (Figure 4).  One of the 

northern ponds was built over the site of the former central residence.  Conditions 
otherwise appear similar to the present on and off-site.  

 
1990s: Conditions depicted in the 1999 photograph appear similar to current conditions.  The 

northern residence is not evident on the photograph.  The three homesites are visible on 
the 1990 and 1995 photographs. 

 
  The current grading operations west of the Site are not evident in 1999.  This area 

appears as undeveloped open space/agricultural land on the 1990 and 1995 photographs.  
Residential/ranch sites and open space are shown to the west of the Site, south of Point 
of Timber Road.  The area north of the Site consists of the waterway and undeveloped 
open space.  The Discovery Bay residential development is east of the Site. 

 
1980s: Site use on the 1985 photograph appears similar to the 1990 and 1995 photographs. 
 
1970s: Review of the 1976 and 1979 photographs noted Site use generally similar to the 1985 

photograph.  Several additional structures are visible near the pond just north of the 
existing central residence.  Several barges and docks are also noted along the waterway 
to the east. 

 
1950s - 1960s:  Site use appears generally similar to the 1970s, although the residence at the 

northeast property corner is absent.  A large dock appears within this area.  Additional 
out structures are evident south of the southern residence and immediately north of the 
“water tower” structure at the central residence.  Sparse ranch/residential sites are visible 
to the west, south of Point of Timber Road.  Other adjacent parcels appear undeveloped. 

 

5.1.5 Municipal Agency Records

 

The following agencies were contacted for information regarding past land use, development 

and operations on the Site: 

 
• Contra Costa County Assessors Office 
• Contra Costa County Building Inspection and Community Development Departments 
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 Review of the County files for the subject parcels found permits for alterations and demolition 

work.  No documentation of past use of the Site was noted in the County files.  No references to 

hazardous materials were noted in the County files. 

 

5.2 Environmental Record Sources 

 

Environmental Data Resources Inc. (EDR) performed a search of local, state and federal agency 

databases regarding the subject parcels and known contaminated sites in the immediate vicinity.  

A list of databases searched is presented in Appendix A.  A summary of facilities documented by 

EDR within the specified search radii from the site is provided below: 

 

5.2.1 Federal ASTM Standard Sources 
 

5.2.1.1 Subject Property 
 
The Site is not listed on the Federal ASTM Standard Sources. 
 
5.2.1.2 Other Properties 
 
No facilities are identified within the specified search radii. 
 

5.2.2 Federal ASTM Supplemental Sources 
 

5.2.2.1 Subject Property 
 
The Site is not listed on the Federal ASTM Supplemental Sources. 
 
5.2.2.2 Other Properties 
 
No facilities are identified within the specified search radii. 

 
5.2.3 State ASTM Standard Sources 

 
5.2.3.1 Subject Property 
 
The Site is not listed on the State ASTM Standard Source. 
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5.2.3.2 Other Properties 
 
No facilities are identified within the specified search radii. 

 
5.2.4 State or Local ASTM Supplemental Sources 

 
5.2.4.1 Subject Property 
 
The Site is listed on the following State or Local ASTM Supplemental Sources. 
 
SL – Lists includes sites for the Underground Tank Program, Hazardous Waste 
Generator Program and Business Plan 12185 Program 
 
HAZNET – CAL-EPA facility and manifest data 
 
The SL listing indicates the site is inactive but provides no other information.  This listing 
relates to a 500-gallon UST removed by Marcor Remediation under permit with the 
Contra Costa County Health Services Department (CCCHSD).  The HAZNET listing 
unspecified organic liquid mixture was removed by a recycler.  This listing likely refers 
to the drums removed by ERM in 1999. 
 
5.2.4.2 Other Properties 
 
No facilities are identified within the specified search radii. 
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6.0 SITE RECONNAISSANCE 

 

6.1 Methodology 

 

A Registered Environmental Assessor conducted a site reconnaissance on January 12, 2005.  The 

property was viewed for hazardous materials storage, surficial staining or discoloration, debris, 

stressed vegetation, or other conditions that may be indicative of potential sources of soil or 

groundwater contamination.  The site was also inspected for fill/ventilation pipes, ground 

subsidence, or other evidence of existing or preexisting underground storage tanks.  The ENGEO 

representative did not encounter obstructions or encumbrances that limited site access. 

 

6.2 General Site Setting 

 
The Site is currently vacant property used as pasture land.  Remnants of two former residences are 

located in the central and eastern areas of the property.  The remnants at the southern residence 

include a dilapidated two-story residence, a secondary residence, a barn, a tack room and a 

demolished structure.  The eastern residential/ranch site includes a burned single-story residence, 

a secondary residential building, a hay storage barn and a small parts/workshop building.  No 

evidence of former buildings or foundations exists at the former northeast residential site.  

Remnants include a wrought iron gate, a cement pond structure. 

 

Numerous remnant fencing also exists on the Site, along with two inoperative water pumps on the 

existing pond.  Several piles of demolition debris and numerous discarded empty 55-gallon drums/ 

buckets also remain on the Site.  As previously discussed, six large siltation ponds are currently 

located in the central portion of the site.  
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Hazardous Substances and Petroleum Products in Connection with Identified Uses.  Potentially 

hazardous materials were found limited to residual solids/liquids within several drums on the 

Site.  No evidence of spillage, staining, or disposal of chemicals was noted on the property.   

 

Storage Tanks.  No fuel/chemical storage tanks were observed on the property. 

 

Odors.  No odors indicative of hazardous material or petroleum material impacts were noted at 

the time of the reconnaissance. 

 

Pools of Potentially Hazardous Liquid.  No pools of potentially hazardous liquid were observed 

at the time of the reconnaissance. 

 

Drums.  Numerous empty drums and containers were observed within the area of 

APN 011-230-007, in particular around the eastern residence complex and the former 

northeastern residence area.  In addition, several drums with apparent solidified material, or 

residual liquids, were noted within the area of the eastern residence complex.  

 

Hazardous Substance and Petroleum Product Containers.  Potentially hazardous materials were 

found limited to residual solids/liquids within several drums on the Site.  

 

Unidentified Substance Containers.  Potentially hazardous materials were found limited to 

residual solids/liquids within several drums on the Site.   

 

Polychlorinated Biphenyls (PCBs).  Several utility vaults were observed along Point of timber 

Road.  The utilities appear to have been installed fairly recently.  It is not expected that 

transformers, if present, would contain PCBs.  
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Pits, Ponds, and Lagoons.  The pond feature in the northern Site area appears to be a natural 

feature based on topographic map review.  The aforementioned siltation ponds were constructed 

in 2003 to allow for the placement of hydraulic fill from the Discovery Bay channels.  

 

Stained Soil/Pavement.  Minor areas of stained soil were noted within several areas of the Site.  

 

Stressed Vegetation.  No areas of stressed vegetation were observed at the time of the 

reconnaissance. 

 

Solid Waste.  No disposal of solid waste was evident on the Site; however, numerous areas of 

debris accumulation were noted in the northern Site area.  This debris was observed to typically 

consist of car parts, wood, demolition debris, tires, sheet metal, plastic pipe and concrete 

 

Wastewater.  No wastewater conveyance was observed on the property. 

 

Wells.  At least two former domestic water wells were noted on the property.  It is likely that 

additional wells may have existed on the Site. 

 

Septic Systems.  It is likely that several inoperative septic systems exist on the Site in association 

with the former residential sites.   

 

6.3 Asbestos-Containing Materials (ACM) and Lead-Based Paint 

 

Marcor Remediation Inc. conducted asbestos abatement and partial building demolition work in 

October 1998.  The abatement work addressed three of the four clusters of structures located on 

the Site, as shown on Figure 4.  The home south of Point of Timber Road was not discussed in 

either the Pre-Demolition Survey, or the abatement project. 
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6.4 Indoor Air Quality 

 

An evaluation of indoor air quality, mold, or radon was not included as part of the contracted scope 

of services.  The USEPA and CAL - EPA have conducted studies of radon risks throughout the 

state.  Results of the studies indicate that average statistical radon concentrations in Contra Costa 

County are less than the current EPA action levels. 

 

6.5 Adjoining Properties 

 

Adjoining properties were viewed from the subject property for any evidence of conditions that 

may impact the environment.  No conditions that pose such a threat were observed. 
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7.0 FINDINGS AND CONCLUSIONS 

 

Record research conducted for this environmental site assessment found no documentation of soil or 

groundwater impairments associated with the use of the Site.  A review of regulatory databases 

maintained by county, state, and federal agencies found no documentation of hazardous materials 

violations, or discharge on the Site.  A review of aerial photographs and available historical 

records found the subject Site has been used for residential purposes, and open space with 

possible use by a dredging company. 

 

Environmental Resources Management (ERM) prepared an April 1999 report addressing 

asbestos abatement, an underground storage tank removal, and hazardous drum removal for the 

Site.   

 

Marcor Remediation Inc. conducted asbestos abatement and partial building demolition work in 

October 1998.  The abatement work addressed three of the four clusters of structures located on 

the Site.  The home south of Point of Timber Road was not addressed in either the 

Pre-Demolition Survey or the abatement project. 

 

A 500-gallon UST was located along the channel bank within the area of the former northeastern 

residence.  The UST was removed by Marcor Remediation under permit with the Contra Costa 

County Health Services Department (CCCHSD).  Laboratory analysis of a soil sample recovered 

from the UST excavation found no evidence of a fuel release.  CCCHSD has since closed the 

site. 

 

A review of regulatory agency records did not identify contaminated facilities within one mile of the 

Site that could be expected to impact the Site.  A review of available databases did not identify 

leaking underground storage tank sites within one-half mile of the Site.  
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ENGEO has performed a Phase One Environmental Site Assessment of the subject Site in 

accordance with the outlined scope of work. No Recognized Environmental Conditions (RECs) 

are noted in association with the Site. Based on the findings of the assessment, ENGEO provides 

the following recommendations: 

 

• A number of potential hazardous material containers were observed on the Site, some with 
residual liquids and/or solids.  We recommend that these drums be removed by a licensed 
hazardous waste contractor for disposal. 

 

• An area of apparent buried paint cans and drums was observed along the channel bank.  A 
subsurface assessment should be undertaken within this area to determine the extent of these 
buried materials and to address potential environmental impacts. 

 

• An asbestos survey should be undertaken for the southern residence. 

 

• ENGEO recommends that an environmental professional view the Site during demolition and 
preliminary grading activities. 
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"Linking Technology with Tradition"®

This report contains information obtained from a variety of public and other sources.  NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS
REPORT.  ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE.  ALL RISK IS ASSUMED BY THE USER.  IN NO EVENT SHALL EDR BE LIABLE TO ANYONE, WHETHER
ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OR DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES.   It can not be concluded from this report that coverage information for the target and surrounding properties does not exist
from other sources. Any analyses, estimates, ratings or risk codes provided in this report are provided for illustrative purposes only, and are not intended to provide, nor should they be
interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property.    Any liability on the part of EDR is strictly limited to a refund of the amount
paid for this report.

Sanborn® Map Report

Copyright 2005 by Environmental Data Resources, Inc.  All rights reserved.  Reproduction in any media or format, in whole or in part, of any report or map of Environmental Data Resources,
Inc. or its affiliates, is prohibited without prior written permission.  EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its
affiliates.  All other trademarks used herein are the property of their respective owners.

Ship To: Shawn Munger

Engeo Inc.

2010 Crow Canyon Place

San Ramon, CA 94583

Order Date: 1/25/2005 Completion Date: 1/25/2005

Inquiry #: 1347880.2

P.O. #: NA

Site Name: Pantages at Discovery Bay

Address: Point of Timber Road

City/State: Byron, CA 94513

Cross Streets:

Customer Project: 4820400201

1018035WIL 925-866-9000

NO COVERAGE

This document reports that the largest and most complete collection of Sanborn fire insurance maps has been reviewed
based on client supplied information, and fire insurance maps depicting the target property at the specified address were

not identified.
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440 Wheelers Farms Road
Milford, Connecticut 06460

Nationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet: www.edrnet.com

FORM-WIL

The EDR Radius Map
with GeoCheck®

Pantages at Discovery Bay
Point of Timber Road

Byron, CA  94513

Inquiry Number: 01347880.1r

January 25, 2005
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A search of available environmental records was conducted by Environmental Data Resources, Inc.
(EDR). The report meets the government records search requirements of ASTM Standard Practice for
Environmental Site Assessments,  E 1527-00. Search distances are per ASTM standard or custom
distances requested by the user.

TARGET PROPERTY INFORMATION

ADDRESS

POINT OF TIMBER ROAD
BYRON, CA 94513

COORDINATES

37.911300 - 37˚ 54’ 40.7’’Latitude (North): 
121.612600 - 121˚ 36’ 45.4’’Longitude (West): 
Zone 10Universal Tranverse Mercator: 
621962.6UTM X (Meters): 
4196675.5UTM Y (Meters): 
7 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

37121-H5 WOODWARD ISLAND, CATarget Property:
USGS 7.5 min quad indexSource:

TARGET PROPERTY SEARCH RESULTS

The target property was identified in the following government records. For more information on this
property see page 6 of the attached EDR Radius Map report:

 EPA IDDatabase(s)Site

   N/AHAZNETPAULINE PANTAGES TRUST
POINT OF TIMBER ROAD
BRENTWOOD, CA  94513

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ( "reasonably ascertainable ") government
records either on the target property or within the ASTM E 1527-00 search radius around the target
property for the following databases:

FEDERAL ASTM STANDARD

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information
                                                System
CERC-NFRAP CERCLIS No Further Remedial Action Planned
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CORRACTS Corrective Action Report
RCRA-TSDF Resource Conservation and Recovery Act Information
RCRA-LQG Resource Conservation and Recovery Act Information
RCRA-SQG Resource Conservation and Recovery Act Information
ERNS Emergency Response Notification System

STATE ASTM STANDARD

AWP Annual Workplan Sites
Cal-Sites Calsites Database
CHMIRS California Hazardous Material Incident Report System
Cortese "Cortese" Hazardous Waste & Substances Sites List
Notify 65 Proposition 65 Records
Toxic Pits Toxic Pits Cleanup Act Sites
SWF/LF Solid Waste Information System
WMUDS/SWAT Waste Management Unit Database
LUST Leaking Underground Storage Tank Information System
CA BOND EXP. PLAN Bond Expenditure Plan
UST List of Underground Storage Tank Facilities
VCP Voluntary Cleanup Program Properties
INDIAN LUST Leaking Underground Storage Tanks on Indian Land
INDIAN UST Underground Storage Tanks on Indian Land
CA FID UST Facility Inventory Database
HIST UST Hazardous Substance Storage Container Database

FEDERAL ASTM SUPPLEMENTAL

CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
Delisted NPL National Priority List Deletions
FINDS Facility Index System/Facility Identification Initiative Program Summary Report
HMIRS Hazardous Materials Information Reporting System
MLTS Material Licensing Tracking System
MINES Mines Master Index File
NPL Liens Federal Superfund Liens
PADS PCB Activity Database System
ODI Open Dump Inventory
DOD Department of Defense Sites
INDIAN RESERV Indian Reservations
UMTRA Uranium Mill Tailings Sites
FUDS Formerly Used Defense Sites
RAATS RCRA Administrative Action Tracking System
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
SSTS Section 7 Tracking Systems
FTTS INSP FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, &
                                                Rodenticide Act)/TSCA (Toxic Substances Control Act)

STATE OR LOCAL ASTM SUPPLEMENTAL

AST Aboveground Petroleum Storage Tank Facilities
CLEANERS Cleaner Facilities
CA WDS Waste Discharge System
DEED Deed Restriction Listing
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NFA No Further Action Determination
EMI Emissions Inventory Data
REF Unconfirmed Properties Referred to Another Agency
SCH School Property Evaluation Program
NFE Properties Needing Further Evaluation
CA SLIC Statewide SLIC Cases

EDR PROPRIETARY HISTORICAL DATABASES

Coal Gas Former Manufactured Gas (Coal Gas) Sites

BROWNFIELDS DATABASES

US BROWNFIELDS A Listing of Brownfields Sites
VCP Voluntary Cleanup Program Properties

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STATE OR LOCAL ASTM SUPPLEMENTAL

SL:Lists includes sites from the Underground Tank Program, Hazardous Waste Generator Program & Business
Plan 12185 Program

     A review of the CONTRA COSTA CO. SITE LIST list, as provided by EDR, has revealed that there is 1
     CONTRA COSTA CO. SITE LIST site  within approximately  0.375 miles of the target property.

PageMap IDDist / Dir     Address     Lower Elevation ____________________     ________     ____________________

62E1/8 - 1/4  4660 POINT OF TIMBER RD     PAULINE PANTAGES TRUST
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Due to poor or inadequate address information, the following sites were not mapped:

Database(s)Site Name ________________________

FINDS, FTTS INSPMOUNTAIN HOUSE SCHOOL DISTRICT
CHMIRS, EMIUNIMIN CORPORATION
SWF/LFBYRON HOT SPRINGS LANDSPREADING
SWF/LFTERRA GRO/LOS VAQUEROS FARMS LAND
SWF/LFAIRPORT RANCH SLUDGE SPREADING
HIST USTOHN F. SKINNER FISH FACILITY
HIST USTBETHANY STATION
ASTOLD RIVER PUMPING PLANT
HAZNETDELTA MARINE
HAZNETHECTOR RODAS
HAZNETUS BUREAU OF RECLAMATION
ERNSCABRILLO BAY, DISCOVERY BAY IS A D
ERNSCLIPPER BAY,CYPRUS PT
ERNSDISCOVERY BAY
ERNSDISCOVERY BAY/ST RTE 4 AT DISCOVER
ERNSDISCOVERY BAY
ERNSDISCOVERY BAY DR
FINDS, EMIDISCOVERY BAY COMMUNITY SERVIC
CA WDSTOWN OF DISCOVERY BAY STRMW
CONTRA COSTA CO. SITE LISTDOUBLE J FARM
CONTRA COSTA CO. SITE LISTMONTERO, STANLEY & CHARLENE
CONTRA COSTA CO. SITE LISTKRUMLAUD AND COWAN
CONTRA COSTA CO. SITE LISTAGUIAR, ERNEST
CONTRA COSTA CO. SITE LISTMOORE FARM
CONTRA COSTA CO. SITE LISTPERKINS, STERRETT T
CONTRA COSTA CO. SITE LISTBORDEN JUNCTION GARAGE
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

FEDERAL ASTM STANDARD

    0    0     0      0      0    0 1.125NPL
    0    0     0      0      0    0 1.125Proposed NPL
    0  NR     0      0      0    0 0.625CERCLIS
    0  NR   NR      0      0    0 0.375CERC-NFRAP
    0    0     0      0      0    0 1.125CORRACTS
    0  NR     0      0      0    0 0.625RCRA TSD
    0  NR   NR      0      0    0 0.375RCRA Lg. Quan. Gen.
    0  NR   NR      0      0    0 0.375RCRA Sm. Quan. Gen.
    0  NR   NR    NR    NR    0 0.125ERNS

STATE ASTM STANDARD

    0    0     0      0      0    0 1.125AWP
    0    0     0      0      0    0 1.125Cal-Sites
    0  NR   NR    NR    NR    0 0.125CHMIRS
    0  NR     0      0      0    0 0.625Cortese
    0    0     0      0      0    0 1.125Notify 65
    0    0     0      0      0    0 1.125Toxic Pits
    0  NR     0      0      0    0 0.625State Landfill
    0  NR     0      0      0    0 0.625WMUDS/SWAT
    0  NR     0      0      0    0 0.625LUST
    0    0     0      0      0    0 1.125CA Bond Exp. Plan
    0  NR   NR      0      0    0 0.375UST
    0  NR     0      0      0    0 0.625VCP
    0  NR     0      0      0    0 0.625INDIAN LUST
    0  NR   NR      0      0    0 0.375INDIAN UST
    0  NR   NR      0      0    0 0.375CA FID UST
    0  NR   NR      0      0    0 0.375HIST UST

FEDERAL ASTM SUPPLEMENTAL

    0    0     0      0      0    0 1.125CONSENT
    0    0     0      0      0    0 1.125ROD
    0    0     0      0      0    0 1.125Delisted NPL
    0  NR   NR    NR    NR    0 0.125FINDS
    0  NR   NR    NR    NR    0 0.125HMIRS
    0  NR   NR    NR    NR    0 0.125MLTS
    0  NR   NR      0      0    0 0.375MINES
    0  NR   NR    NR    NR    0 0.125NPL Liens
    0  NR   NR    NR    NR    0 0.125PADS
    0  NR     0      0      0    0 0.625ODI
    0    0     0      0      0    0 1.125DOD
    0    0     0      0      0    0 1.125INDIAN RESERV
    0  NR     0      0      0    0 0.625UMTRA
    0    0     0      0      0    0 1.125FUDS
    0  NR   NR    NR    NR    0 0.125RAATS
    0  NR   NR    NR    NR    0 0.125TRIS
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR    0 0.125TSCA
    0  NR   NR    NR    NR    0 0.125SSTS
    0  NR   NR    NR    NR    0 0.125FTTS

STATE OR LOCAL ASTM SUPPLEMENTAL

    0  NR   NR    NR    NR    0 0.125AST
    0  NR   NR      0      0    0 0.375CLEANERS
    0  NR   NR    NR    NR    0 0.125CA WDS
    0  NR   NR    NR    NR    0 0.125DEED
    0  NR   NR      0      0    0 0.375NFA
    0  NR   NR    NR    NR    0 0.125EMI
    0  NR   NR      0      0    0 0.375REF
    0  NR   NR      0      0    0 0.375SCH
    0  NR   NR      0      0    0 0.375NFE
    0  NR     0      0      0    0 0.625SLIC
    0  NR   NR    NR    NR    0 0.125      XHAZNET
    1  NR   NR      0      1    0 0.375Contra Costa Co. Site List

EDR PROPRIETARY HISTORICAL DATABASES

    0    0     0      0      0    0 1.125Coal Gas

BROWNFIELDS DATABASES

    0  NR     0      0      0    0 0.625US BROWNFIELDS
    0  NR     0      0      0    0 0.625VCP

NOTES:

AQUIFLOW - see EDR Physical Setting Source Addendum

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database

TC01347880.1r   Page 5
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MAP FINDINGSMap ID
Direction
Distance

EDR ID NumberDistance (ft.)
EPA ID NumberDatabase(s)SiteElevation

Coal Gas Site Search: No site was found in a search of Real Property Scan’s ENVIROHAZ database.

7County
DENVER, CO 80209
3200 CHERRY CREEK DR SOUTH STE 640Mailing Address:
(303) 744-2500Telephone:
PATRICK RYAN PC - TRUSTEEContact:
RecyclerDisposal Method:
Other empty containers 30 gallons or moreWaste Category:
.1750Tons:
7Tsd County:
7Gen County:
CAD009466392TSD EPA ID:
CAC001314280Gepaid:

7County
DENVER, CO 80209
3200 CHERRY CREEK DR SOUTH STE 640Mailing Address:
(303) 744-2500Telephone:
PATRICK RYAN PC - TRUSTEEContact:
Treatment, TankDisposal Method:
Unspecified organic liquid mixtureWaste Category:
.6880Tons:
99Tsd County:
7Gen County:
WAD991281767TSD EPA ID:
CAC001314280Gepaid:

HAZNET:

Actual:
7 ft.

Property BRENTWOOD, CA  94513
Target POINT OF TIMBER ROAD    N/A
1 HAZNETPAULINE PANTAGES TRUST S103981239

                         Not reportedGenerator Fee Item:
                         XNumber Of USTs:
                         Not reported    ARP:
                         Not reported    AGT:
                         Not reported    HMMP:
                         Not reported    HWG:
                         Not reported    UST:
                          Program Status:
                         Not reportedTier:
                         07/21/98Inactive Date:
                         INACTIVEFacility Status:
                         CONTRA COSTARegion:
                         772658Facility ID:

Contra Costa SL:

1304 ft.

Relative:
Lower

Actual:
3 ft.

1/8-1/4 BRENTWOOD, CA  94513
East 4660 POINT OF TIMBER RD    N/A
2 CONTRA COSTA CO. SITE LISTPAULINE PANTAGES TRUST S103464215
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ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)

BYRON               1004444059 MOUNTAIN HOUSE SCHOOL DISTRICT RTE 1 BOX 32F 94514 FINDS, FTTS INSP
BYRON               S105089645 DELTA MARINE ROUTE 1 BOX 80 94514 HAZNET
BYRON               S102260190 DOUBLE J FARM RT 1, BOX 61EE 94514 CONTRA COSTA CO. SITE LIST
BYRON               S102260191 MONTERO, STANLEY & CHARLENE RT 1, BOX 71 94514 CONTRA COSTA CO. SITE LIST
BYRON               S102260192 KRUMLAUD AND COWAN RT 1, BOX 72 94514 CONTRA COSTA CO. SITE LIST
BYRON               S102260193 AGUIAR, ERNEST RT 1, BOX 73 94514 CONTRA COSTA CO. SITE LIST
BYRON               S102260194 MOORE FARM RT 1, BOX 9 94514 CONTRA COSTA CO. SITE LIST
BYRON               S102260195 PERKINS, STERRETT T RT 1, BOX 96E 94514 CONTRA COSTA CO. SITE LIST
BYRON               A100184460 OLD RIVER PUMPING PLANT HWY 4 EAST OF DISCOVERY BAY 94514 AST
BYRON               S102002823 BYRON HOT SPRINGS LANDSPREADING BYRON HOT SPRINGS ROAD 94514 SWF/LF
BYRON               S102260161 TERRA GRO/LOS VAQUEROS FARMS LAND BYRON 94514 SWF/LF
BYRON               S102260163 BORDEN JUNCTION GARAGE BYRON HWY 94514 CONTRA COSTA CO. SITE LIST
BYRON               S103678367 HECTOR RODAS BYRON HWY COUNTY RD J4 94514 HAZNET
BYRON               U001596398 OHN F. SKINNER FISH FACILITY BYRON HIGHWAY 94514 HIST UST
BYRON               874623 CABRILLO BAY, DISCOVERY BAY IS A D CABRILLO BAY, DISCOVERY BAY IS      ERNS
BYRON               S105631151 UNIMIN CORPORATION CAMINO DIABLO RD 94514 CHMIRS, EMI
BYRON               S106104167 TOWN OF DISCOVERY BAY STRMW 2500 CHANNEL RD 94514 CA WDS
BYRON               1006826173 DISCOVERY BAY COMMUNITY SERVIC CHANNEL RD & HIGHWAY 4 94514 FINDS, EMI
BYRON               8873026 CLIPPER BAY,CYPRUS PT CLIPPER BAY,CYPRUS PT      ERNS
BYRON               91239064 DISCOVERY BAY DISCOVERY BAY      ERNS
BYRON               91238328 DISCOVERY BAY/ST RTE 4 AT DISCOVER DISCOVERY BAY/ST RTE 4 AT DISC      ERNS
BYRON               91203883 DISCOVERY BAY DISCOVERY BAY      ERNS
BYRON               91202904 DISCOVERY BAY DR DISCOVERY BAY DR 94514 ERNS
BYRON               S103587919 AIRPORT RANCH SLUDGE SPREADING HOLEY ROAD 94514 SWF/LF
BYRON               S103679765 US BUREAU OF RECLAMATION ROUTE ONE BOX 1 94514 HAZNET
BYRON               U001596382 BETHANY STATION TRACY-BYRON HIGHWAY 94514 HIST UST

TC01347880.1r   Page 7D-45

http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3u4e9ugG6p.rjyUBIn37On7Ux0FZsewcnr3mUcsYkqVS5uvbok7pOgBTFS7596DIKo7psyTpxNfE1J9eDz7dF5pBY63Y.8SiUN74DC.XjqCfAOd19N3B3kKvtCSLWCKd7x8Y9xtr0jmOshtcQ7CEkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok8pOgBTFS7596DIKo3psyTpxNfE1J9eDzBdF5pBY63Y.8SiUNC4DC.XjqCfAOd19N9B3kKvtCSLWCKd7x7Y9xtr0jmOshtcQ78EkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok5pOgBTFS7596DIKo5psyTpxNfE1J9eDz9dF5pBY63Y.8SiUN34DC.XjqCfAOd19N4B3kKvtCSLWCKd7xCY9xtr0jmOshtcQ73EkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok5pOgBTFS7596DIKo5psyTpxNfE1J9eDz9dF5pBY63Y.8SiUN34DC.XjqCfAOd19N4B3kKvtCSLWCKd7xCY9xtr0jmOshtcQ74EkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok5pOgBTFS7596DIKo5psyTpxNfE1J9eDz9dF5pBY63Y.8SiUN34DC.XjqCfAOd19N4B3kKvtCSLWCKd7xCY9xtr0jmOshtcQ75EkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok5pOgBTFS7596DIKo5psyTpxNfE1J9eDz9dF5pBY63Y.8SiUN34DC.XjqCfAOd19N4B3kKvtCSLWCKd7xCY9xtr0jmOshtcQ76EkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok5pOgBTFS7596DIKo5psyTpxNfE1J9eDz9dF5pBY63Y.8SiUN34DC.XjqCfAOd19N4B3kKvtCSLWCKd7xCY9xtr0jmOshtcQ77EkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok5pOgBTFS7596DIKo5psyTpxNfE1J9eDz9dF5pBY63Y.8SiUN34DC.XjqCfAOd19N4B3kKvtCSLWCKd7xCY9xtr0jmOshtcQ78EkglZaDwdQhy6Tu3
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http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok6pOgBTFS7596DIKo8psyTpxNfE1J9eDzBdF5pBY63Y.8SiUNA4DC.XjqCfAOd19NCB3kKvtCSLWCKd7x4Y9xtr0jmOshtcQ7CEkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uVe9ugG6p.rjyUBIn47On7Ux0FZsewcnr3mUcsYkqVS5uvbok6pOgBTFS7596DIKo9psyTpxNfE1J9eDzAdF5pBY63Y.8SiUNC4DC.XjqCfAOd19NAB3kKvtCSLWCKd7x9Y9xtr0jmOshtcQ78EkglZaDwdQhy6Tu3
http://bin2.edrnet.com/scripts/acctsvc/sr.asp?ID=6FUs6UhnFDclUg.Us7Fw3sVvUB7DhTf9np3SA.CdDKSKctmtllwy47xOgj6R.0yBUVUr3g3Y7.5UF5onwOOC4oDnsyZbV5X1vSu0BYgUBJDq7N.JDK1R3vv8TiGDfqIw907X6EFEpOx53KO4SIFY8XuG.OfCCc09dTrY6uSaF1XOUoRUsWkg3CAKUDrThqTwnewC9OhoDWRUcWiflE3.3ZWzgaU4.tFnUdHp47le7RWXFJ3dwZ3I5CQUs.TWV1RevfLJ8spCBW3R71UVDUO7304uTVSuf4vc9kD68HTjpoje3irDS.7E6UYfFMDiUhjysMKz4U6VUhYShKfxncdA4vn0DQ68cTBMl1K.3LtygiAU.KunUHLU4deU7COmFAq6w.K367XPssfzVkSZvh4h709DBYRx7QvFDv1iAR1.TkrCfEJo9JS0Bb1npAzA3cyISYTABxqv.jwRCrb.doo13YNVKciOSxPgKswy2g5gtyxwm9tvt4uN43v.lAuIwVxlya0JuNyg771jxk9kO39r6g7vFJowUoThs7af4xVRU.GOhGiInbEo3erwDOmSclstlx3uXe9ugG6p.rjyUBIn37On7Ux0FZsewcnr3mUcsYkqVS5uvbok4pOgBTFS7596DIKo8psyTpxNfE1J9eDzCdF5pBY63Y.8SiUN94DC.XjqCfAOd19N6B3kKvtCSLWCKd7xBY9xtr0jmOshtcQ75EkglZaDwdQhy6Tu3


To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.

Elapsed ASTM days: Provides confirmation that this EDR report meets or exceeds the 90-day updating requirement
of the ASTM standard.

FEDERAL ASTM STANDARD RECORDS

NPL:  National Priority List
Source:  EPA
Telephone:  N/A
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority

cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center
(EPIC) and regional EPA offices.

Date of Government Version: 10/12/04 Date of Data Arrival at EDR: 11/02/04
Date Made Active at EDR: 12/09/04 Elapsed ASTM days: 37
Database Release Frequency: Semi-Annually Date of Last EDR Contact: 11/02/04

NPL Site Boundaries

Sources:

EPA’s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-564-7333

EPA Region 1 EPA Region 6
Telephone 617-918-1143 Telephone: 214-655-6659

EPA Region 3 EPA Region 8
Telephone 215-814-5418 Telephone: 303-312-6774

EPA Region 4
Telephone 404-562-8033

Proposed NPL:  Proposed National Priority List Sites
Source:  EPA
Telephone:  N/A

Date of Government Version: 09/23/04 Date of Data Arrival at EDR: 11/02/04
Date Made Active at EDR: 12/09/04 Elapsed ASTM days: 37
Database Release Frequency: Semi-Annually Date of Last EDR Contact: 11/02/04

CERCLIS:  Comprehensive Environmental Response, Compensation, and Liability Information System
Source:  EPA
Telephone:  703-413-0223
CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,

private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 08/10/04 Date of Data Arrival at EDR: 09/21/04
Date Made Active at EDR: 10/27/04 Elapsed ASTM days: 36
Database Release Frequency: Quarterly Date of Last EDR Contact: 12/21/04

CERCLIS-NFRAP:  CERCLIS No Further Remedial Action Planned
Source:  EPA
Telephone:  703-413-0223
As of February 1995, CERCLIS sites designated "No Further Remedial Action Planned" (NFRAP) have been removed

from CERCLIS. NFRAP sites may be sites where, following an initial investigation, no contamination was found,
contamination was removed quickly without the need for the site to be placed on the NPL, or the contamination
was not serious enough to require Federal Superfund action or NPL consideration. EPA has removed approximately
25,000 NFRAP sites to lift the unintended barriers to the redevelopment of these properties and has archived them
as historical records so EPA does not needlessly repeat the investigations in the future. This policy change is
part of the EPA’s Brownfields Redevelopment Program to help cities, states, private investors and affected citizens
to promote economic redevelopment of unproductive urban sites.
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Date of Government Version: 08/10/04 Date of Data Arrival at EDR: 09/21/04
Date Made Active at EDR: 10/27/04 Elapsed ASTM days: 36
Database Release Frequency: Quarterly Date of Last EDR Contact: 12/21/04

CORRACTS:  Corrective Action Report
Source:  EPA
Telephone:  800-424-9346
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version: 09/23/04 Date of Data Arrival at EDR: 10/07/04
Date Made Active at EDR: 11/18/04 Elapsed ASTM days: 42
Database Release Frequency: Semi-Annually Date of Last EDR Contact: 12/07/04

RCRA:  Resource Conservation and Recovery Act Information
Source:  EPA
Telephone:  800-424-9346
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation

and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. RCRAInfo replaces
the data recording and reporting abilities of the Resource Conservation and Recovery Information System (RCRIS).
The database includes selective information on sites which generate, transport, store, treat and/or dispose of
hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small
quantity generators (CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous
waste per month. Small quantity generators (SQGs) generate between 100 kg and 1,000 kg of hazardous waste per
month. Large quantity generators (LQGs) generate over 1,000 kilograms (kg) of hazardous waste, or over 1 kg
of acutely hazardous waste per month. Transporters are individuals or entities that move hazardous waste from
the generator off-site to a facility that can recycle, treat, store, or dispose of the waste. TSDFs treat, store,
or dispose of the waste.

Date of Government Version: 11/23/04 Date of Data Arrival at EDR: 11/24/04
Date Made Active at EDR: 01/18/05 Elapsed ASTM days: 55
Database Release Frequency: Varies Date of Last EDR Contact: 11/24/04

ERNS:  Emergency Response Notification System
Source:  National Response Center, United States Coast Guard
Telephone:  202-260-2342
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous

substances.

Date of Government Version: 12/31/03 Date of Data Arrival at EDR: 01/26/04
Date Made Active at EDR: 03/12/04 Elapsed ASTM days: 46
Database Release Frequency: Annually Date of Last EDR Contact: 10/25/04

FEDERAL ASTM SUPPLEMENTAL RECORDS

BRS:  Biennial Reporting System
Source:  EPA/NTIS
Telephone:  800-424-9346
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation

and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.

Date of Government Version: 12/01/01 Date of Last EDR Contact: 12/13/04
Database Release Frequency: Biennially Date of Next Scheduled EDR Contact: 03/14/05

CONSENT:  Superfund (CERCLA) Consent Decrees
Source:  Department of Justice, Consent Decree Library
Telephone:  Varies
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released

periodically by United States District Courts after settlement by parties to litigation matters.
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Date of Government Version: 03/05/04 Date of Last EDR Contact: 10/25/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 01/24/05

ROD:  Records Of Decision
Source:  EPA
Telephone:  703-416-0223
Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical

and health information to aid in the cleanup.

Date of Government Version: 09/09/04 Date of Last EDR Contact: 01/05/05
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 04/04/05

DELISTED NPL:  National Priority List Deletions
Source:  EPA
Telephone:  N/A
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the

EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.

Date of Government Version: 10/12/04 Date of Last EDR Contact: 11/02/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 01/31/05

FINDS:  Facility Index System/Facility Identification Initiative Program Summary Report
Source:  EPA
Telephone:  N/A
Facility Index System. FINDS contains both facility information and ’pointers’ to other sources that contain more

detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 09/09/04 Date of Last EDR Contact: 01/03/05
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/04/05

HMIRS:  Hazardous Materials Information Reporting System
Source:  U.S. Department of Transportation
Telephone:  202-366-4555
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.

Date of Government Version: 09/08/04 Date of Last EDR Contact: 10/28/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 01/17/05

MLTS:  Material Licensing Tracking System
Source:  Nuclear Regulatory Commission
Telephone:  301-415-7169
MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which

possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,
EDR contacts the Agency on a quarterly basis.

Date of Government Version: 07/15/04 Date of Last EDR Contact: 01/03/05
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/04/05

MINES:  Mines Master Index File
Source:  Department of Labor, Mine Safety and Health Administration
Telephone:  303-231-5959

Date of Government Version: 09/13/04 Date of Last EDR Contact: 12/28/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 03/28/05
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NPL LIENS:  Federal Superfund Liens
Source:  EPA
Telephone:  202-564-4267
Federal Superfund Liens. Under the authority granted the USEPA by the Comprehensive Environmental Response, Compensation

and Liability Act (CERCLA) of 1980, the USEPA has the authority to file liens against real property in order
to recover remedial action expenditures or when the property owner receives notification of potential liability.
USEPA compiles a listing of filed notices of Superfund Liens.

Date of Government Version: 10/15/91 Date of Last EDR Contact: 11/22/04
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 02/21/05

PADS:  PCB Activity Database System
Source:  EPA
Telephone:  202-564-3887
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers

of PCB’s who are required to notify the EPA of such activities.

Date of Government Version: 09/30/04 Date of Last EDR Contact: 11/12/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 02/07/05

DOD:  Department of Defense Sites
Source:  USGS
Telephone:  703-692-8801
This data set consists of federally owned or administered lands, administered by the Department of Defense, that

have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.

Date of Government Version: 10/01/03 Date of Last EDR Contact: 11/12/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/07/05

UMTRA:  Uranium Mill Tailings Sites
Source:  Department of Energy
Telephone:  505-845-0011
Uranium ore was mined by private companies for federal government use in national defense programs. When the mills

shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized. In 1978,
24 inactive uranium mill tailings sites in Oregon, Idaho, Wyoming, Utah, Colorado, New Mexico, Texas, North Dakota,
South Dakota, Pennsylvania, and on Navajo and Hopi tribal lands, were targeted for cleanup by the Department of
Energy.

Date of Government Version: 04/22/04 Date of Last EDR Contact: 12/21/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 03/21/05

ODI:  Open Dump Inventory
Source:  Environmental Protection Agency
Telephone:  800-424-9346
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258

Subtitle D Criteria.

Date of Government Version: 06/30/85 Date of Last EDR Contact: 05/23/95
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: N/A

FUDS:  Formerly Used Defense Sites
Source:  U.S. Army Corps of Engineers
Telephone:  202-528-4285
The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers

is actively working or will take necessary cleanup actions.

Date of Government Version: 12/31/03 Date of Last EDR Contact: 01/03/05
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 04/04/05
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INDIAN RESERV:  Indian Reservations
Source:  USGS
Telephone:  202-208-3710
This map layer portrays Indian administered lands of the United States that have any area equal to or greater

than 640 acres.

Date of Government Version: 10/01/03 Date of Last EDR Contact: 11/12/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/07/05

RAATS:  RCRA Administrative Action Tracking System
Source:  EPA
Telephone:  202-564-4104
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA

pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of
the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources
made it impossible to continue to update the information contained in the database.

Date of Government Version: 04/17/95 Date of Last EDR Contact: 12/06/04
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 03/07/05

TRIS:  Toxic Chemical Release Inventory System
Source:  EPA
Telephone:  202-566-0250
Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and

land in reportable quantities under SARA Title III Section 313.

Date of Government Version: 12/31/02 Date of Last EDR Contact: 12/20/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 03/21/05

TSCA:  Toxic Substances Control Act
Source:  EPA
Telephone:  202-260-5521
Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the

TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant
site.

Date of Government Version: 12/31/02 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Every 4 Years Date of Next Scheduled EDR Contact: 03/07/05

FTTS INSP:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
Source:  EPA
Telephone:  202-564-2501

Date of Government Version: 04/13/04 Date of Last EDR Contact: 12/01/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/21/05

SSTS:  Section 7 Tracking Systems
Source:  EPA
Telephone:  202-564-5008
Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all

registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/02 Date of Last EDR Contact: 11/29/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 04/18/05

FTTS:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
Source:  EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone:  202-564-2501
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,

TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the
Agency on a quarterly basis.
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Date of Government Version: 09/13/04 Date of Last EDR Contact: 12/01/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/21/05

STATE OF CALIFORNIA ASTM STANDARD RECORDS

AWP:  Annual Workplan Sites
Source:  California Environmental Protection Agency
Telephone:  916-323-3400
Known Hazardous Waste Sites. California DTSC’s Annual Workplan (AWP), formerly BEP, identifies known hazardous

substance sites targeted for cleanup.

Date of Government Version: 11/09/04 Date of Data Arrival at EDR: 12/02/04
Date Made Active at EDR: 01/04/05 Elapsed ASTM days: 33
Database Release Frequency: Annually Date of Last EDR Contact: 12/02/04

CAL-SITES:  Calsites Database
Source:  Department of Toxic Substance Control
Telephone:  916-323-3400
The Calsites database contains potential or confirmed hazardous substance release properties. In 1996, California

EPA reevaluated and significantly reduced the number of sites in the Calsites database.

Date of Government Version: 11/09/04 Date of Data Arrival at EDR: 12/02/04
Date Made Active at EDR: 01/04/05 Elapsed ASTM days: 33
Database Release Frequency: Quarterly Date of Last EDR Contact: 12/02/04

CHMIRS:  California Hazardous Material Incident Report System
Source:  Office of Emergency Services
Telephone:  916-845-8400
California Hazardous Material Incident Reporting System. CHMIRS contains information on reported hazardous material

incidents (accidental releases or spills).

Date of Government Version: 12/31/03 Date of Data Arrival at EDR: 05/18/04
Date Made Active at EDR: 06/25/04 Elapsed ASTM days: 38
Database Release Frequency: Varies Date of Last EDR Contact: 11/22/04

CORTESE:  "Cortese" Hazardous Waste & Substances Sites List
Source:  CAL EPA/Office of Emergency Information
Telephone:  916-323-9100
The sites for the list are designated by the State Water Resource Control Board (LUST), the Integrated Waste

Board (SWF/LS), and the Department of Toxic Substances Control (Cal-Sites). This listing is no longer updated
by the state agency.

Date of Government Version: 04/01/01 Date of Data Arrival at EDR: 05/29/01
Date Made Active at EDR: 07/26/01 Elapsed ASTM days: 58
Database Release Frequency: No Update Planned Date of Last EDR Contact: 10/28/04

NOTIFY 65:  Proposition 65 Records
Source:  State Water Resources Control Board
Telephone:  916-445-3846
Proposition 65 Notification Records. NOTIFY 65 contains facility notifications about any release which could impact

drinking water and thereby expose the public to a potential health risk.

Date of Government Version: 10/21/93 Date of Data Arrival at EDR: 11/01/93
Date Made Active at EDR: 11/19/93 Elapsed ASTM days: 18
Database Release Frequency: No Update Planned Date of Last EDR Contact: 10/18/04

TOXIC PITS:  Toxic Pits Cleanup Act Sites
Source:  State Water Resources Control Board
Telephone:  916-227-4364
Toxic PITS Cleanup Act Sites. TOXIC PITS identifies sites suspected of containing hazardous substances where cleanup

has not yet been completed.
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Date of Government Version: 07/01/95 Date of Data Arrival at EDR: 08/30/95
Date Made Active at EDR: 09/26/95 Elapsed ASTM days: 27
Database Release Frequency: No Update Planned Date of Last EDR Contact: 11/01/04

SWF/LF (SWIS):  Solid Waste Information System
Source:  Integrated Waste Management Board
Telephone:  916-341-6320
Active, Closed and Inactive Landfills. SWF/LF records typically contain an inve ntory of solid waste disposal

facilities or landfills. These may be active or i nactive facilities or open dumps that failed to meet RCRA Section
4004 criteria for solid waste landfills or disposal sites.

Date of Government Version: 12/13/04 Date of Data Arrival at EDR: 12/14/04
Date Made Active at EDR: 01/24/05 Elapsed ASTM days: 41
Database Release Frequency: Quarterly Date of Last EDR Contact: 12/14/04

WMUDS/SWAT:  Waste Management Unit Database
Source:  State Water Resources Control Board
Telephone:  916-227-4448
Waste Management Unit Database System. WMUDS is used by the State Water Resources Control Board staff and the

Regional Water Quality Control Boards for program tracking and inventory of waste management units. WMUDS is composed
of the following databases: Facility Information, Scheduled Inspections Information, Waste Management Unit Information,
SWAT Program Information, SWAT Report Summary Information, SWAT Report Summary Data, Chapter 15 (formerly Subchapter
15) Information, Chapter 15 Monitoring Parameters, TPCA Program Information, RCRA Program Information, Closure
Information, and Interested Parties Information.

Date of Government Version: 04/01/00 Date of Data Arrival at EDR: 04/10/00
Date Made Active at EDR: 05/10/00 Elapsed ASTM days: 30
Database Release Frequency: Quarterly Date of Last EDR Contact: 12/06/04

LUST:  Leaking Underground Storage Tank Information System
Source:  State Water Resources Control Board
Telephone:  916-341-5752
Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground

storage tank incidents. Not all states maintain these records, and the information stored varies by state.

Date of Government Version: 10/13/04 Date of Data Arrival at EDR: 10/13/04
Date Made Active at EDR: 11/03/04 Elapsed ASTM days: 21
Database Release Frequency: Quarterly Date of Last EDR Contact: 01/10/05

CA BOND EXP. PLAN:  Bond Expenditure Plan
Source:  Department of Health Services
Telephone:  916-255-2118
Department of Health Services developed a site-specific expenditure plan as the basis for an appropriation of

Hazardous Substance Cleanup Bond Act funds. It is not updated.

Date of Government Version: 01/01/89 Date of Data Arrival at EDR: 07/27/94
Date Made Active at EDR: 08/02/94 Elapsed ASTM days: 6
Database Release Frequency: No Update Planned Date of Last EDR Contact: 05/31/94

CA  UST:

UST:  Active UST Facilities
Source:  SWRCB
Telephone:  916-341-5752
Active UST facilities gathered from the local regulatory agencies

Date of Government Version: 10/13/04 Date of Data Arrival at EDR: 10/13/04
Date Made Active at EDR: 11/03/04 Elapsed ASTM days: 21
Database Release Frequency: Semi-Annually Date of Last EDR Contact: 01/10/05
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VCP:  Voluntary Cleanup Program Properties
Source:  Department of Toxic Substances Control
Telephone:  916-323-3400
Contains low threat level properties with either confirmed or unconfirmed releases and the project proponents

have request that DTSC oversee investigation and/or cleanup activities and have agreed to provide coverage for
DTSC’s costs.

Date of Government Version: 11/09/04 Date of Data Arrival at EDR: 12/02/04
Date Made Active at EDR: 01/24/05 Elapsed ASTM days: 53
Database Release Frequency: Quarterly Date of Last EDR Contact: 12/02/04

INDIAN LUST:  Leaking Underground Storage Tanks on Indian Land
Source:  Environmental Protection Agency
Telephone:  415-972-3372
LUSTs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 10/03/04 Date of Data Arrival at EDR: 10/06/04
Date Made Active at EDR: 11/03/04 Elapsed ASTM days: 28
Database Release Frequency: Varies Date of Last EDR Contact: 11/22/04

INDIAN LUST:  Leaking Underground Storage Tanks on Indian Land
Source:  EPA Region 10
Telephone:  206-553-2857
LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 09/29/04 Date of Data Arrival at EDR: 10/01/04
Date Made Active at EDR: 10/22/04 Elapsed ASTM days: 21
Database Release Frequency: Varies Date of Last EDR Contact: 11/22/04

INDIAN UST:  Underground Storage Tanks on Indian Land
Source:  EPA Region 9
Telephone:  415-972-3368

Date of Government Version: 11/02/04 Date of Data Arrival at EDR: 11/03/04
Date Made Active at EDR: 12/13/04 Elapsed ASTM days: 40
Database Release Frequency: Varies Date of Last EDR Contact: 10/25/04

CA FID UST:  Facility Inventory Database
Source:  California Environmental Protection Agency
Telephone:  916-445-6532
The Facility Inventory Database (FID) contains a historical listing of active and inactive underground storage

tank locations from the State Water Resource Control Board. Refer to local/county source for current data.

Date of Government Version: 10/31/94 Date of Data Arrival at EDR: 09/05/95
Date Made Active at EDR: 09/29/95 Elapsed ASTM days: 24
Database Release Frequency: No Update Planned Date of Last EDR Contact: 12/28/98

HIST UST:  Hazardous Substance Storage Container Database
Source:  State Water Resources Control Board
Telephone:  916-341-5700
The Hazardous Substance Storage Container Database is a historical listing of UST sites. Refer to local/county

source for current data.

Date of Government Version: 10/15/90 Date of Data Arrival at EDR: 01/25/91
Date Made Active at EDR: 02/12/91 Elapsed ASTM days: 18
Database Release Frequency: No Update Planned Date of Last EDR Contact: 07/26/01
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STATE OF CALIFORNIA ASTM SUPPLEMENTAL RECORDS

AST:  Aboveground Petroleum Storage Tank Facilities
Source:  State Water Resources Control Board
Telephone:  916-341-5712
Registered Aboveground Storage Tanks.

Date of Government Version: 12/01/03 Date of Last EDR Contact: 11/01/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 01/31/05

CLEANERS:  Cleaner Facilities
Source:  Department of Toxic Substance Control
Telephone:  916-225-0873
A list of drycleaner related facilities that have EPA ID numbers. These are facilities with certain SIC codes:

power laundries, family and commercial; garment pressing and cleaner’s agents; linen supply; coin-operated laundries
and cleaning; drycleaning plants, except rugs; carpet and upholster cleaning; industrial launderers; laundry and
garment services.

Date of Government Version: 11/29/04 Date of Last EDR Contact: 01/04/05
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 04/04/05

CA WDS:  Waste Discharge System
Source:  State Water Resources Control Board
Telephone:  916-341-5227
Sites which have been issued waste discharge requirements.

Date of Government Version: 10/11/04 Date of Last EDR Contact: 12/21/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/21/05

DEED:  Deed Restriction Listing
Source:  Department of Toxic Substances Control
Telephone:  916-323-3400
Site Mitigation and Brownfields Reuse Program Facility Sites with Deed Restrictions & Hazardous Waste Management

Program Facility Sites with Deed / Land Use Restriction. The DTSC Site Mitigation and Brownfields Reuse Program
(SMBRP) list includes sites cleaned up under the program’s oversight and generally does not include current
or former hazardous waste facilities that required a hazardous waste facility permit. The list represents deed
restrictions that are active. Some sites have multiple deed restrictions. The DTSC Hazardous Waste Management
Program (HWMP) has developed a list of current or former hazardous waste facilities that have a recorded land
use restriction at the local county recorder’s office. The land use restrictions on this list were required by
the DTSC HWMP as a result of the presence of hazardous substances that remain on site after the facility (or
part of the facility) has been closed or cleaned up. The types of land use restriction include deed notice, deed
restriction, or a land use restriction that binds current and future owners.

Date of Government Version: 10/04/04 Date of Last EDR Contact: 01/04/05
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 04/04/05

NFA:  No Further Action Determination
Source:  Department of Toxic Substances Control
Telephone:  916-323-3400
This category contains properties at which DTSC has made a clear determination that the property does not pose

a problem to the environment or to public health.

Date of Government Version: 11/09/04 Date of Last EDR Contact: 12/02/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 02/28/05

EMI:  Emissions Inventory Data
Source:  California Air Resources Board
Telephone:  916-322-2990
Toxics and criteria pollutant emissions data collected by the ARB and local air pollution agencies.
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Date of Government Version: 12/31/02 Date of Last EDR Contact: 10/22/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 01/17/05

REF:  Unconfirmed Properties Referred to Another Agency
Source:  Department of Toxic Substances Control
Telephone:  916-323-3400
This category contains properties where contamination has not been confirmed and which were determined as not

requiring direct DTSC Site Mitigation Program action or oversight. Accordingly, these sites have been referred
to another state or local regulatory agency.

Date of Government Version: 11/09/04 Date of Last EDR Contact: 12/02/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 02/28/05

SCH:  School Property Evaluation Program
Source:  Department of Toxic Substances Control
Telephone:  916-323-3400
This category contains proposed and existing school sites that are being evaluated by DTSC for possible hazardous

materials contamination. In some cases, these properties may be listed in the CalSites category depending on the
level of threat to public health and safety or the environment they pose.

Date of Government Version: 11/09/04 Date of Last EDR Contact: 12/02/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 02/28/05

NFE:  Properties Needing Further Evaluation
Source:  Department of Toxic Substances Control
Telephone:  916-323-3400
This category contains properties that are suspected of being contaminated. These are unconfirmed contaminated

properties that need to be assessed using the PEA process. PEA in Progress indicates properties where DTSC is
currently conducting a PEA. PEA Required indicates properties where DTSC has determined a PEA is required, but
not currently underway.

Date of Government Version: 11/09/04 Date of Last EDR Contact: 12/02/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 02/28/05

SLIC:  Statewide SLIC Cases
Source:  State Water Resources Control Board
Telephone:  916-341-5752
The Spills, Leaks, Investigations, and Cleanups (SLIC) listings includes unauthorized discharges from spills

and leaks, other than from underground storage tanks or other regulated sites.

Date of Government Version: 10/13/04 Date of Last EDR Contact: 01/10/05
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 04/11/05

HAZNET:  Facility and Manifest Data
Source:  California Environmental Protection Agency
Telephone:  916-255-1136
Facility and Manifest Data. The data is extracted from the copies of hazardous waste manifests received each year

by the DTSC. The annual volume of manifests is typically 700,000 - 1,000,000 annually, representing approximately
350,000 - 500,000 shipments. Data are from the manifests submitted without correction, and therefore many contain
some invalid values for data elements such as generator ID, TSD ID, waste category, and disposal method.

Date of Government Version: 12/31/02 Date of Last EDR Contact: 11/08/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 02/07/05
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LOCAL RECORDS

ALAMEDA COUNTY:

Local Oversight Program Listing of UGT Cleanup Sites
Source:  Alameda County Environmental Health Services
Telephone:  510-567-6700

Date of Government Version: 11/24/04 Date of Last EDR Contact: 10/25/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 01/24/05

Underground Tanks
Source:  Alameda County Environmental Health Services
Telephone:  510-567-6700

Date of Government Version: 11/24/04 Date of Last EDR Contact: 10/25/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 01/24/05

CONTRA COSTA COUNTY:

Site List
Source:  Contra Costa Health Services Department
Telephone:  925-646-2286
List includes sites from the underground tank, hazardous waste generator and business plan/2185 programs.

Date of Government Version: 12/13/04 Date of Last EDR Contact: 11/29/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/28/05

FRESNO COUNTY:

CUPA Resources List
Source:  Dept. of Community Health
Telephone:  559-445-3271
Certified Unified Program Agency. CUPA’s are responsible for implementing a unified hazardous materials and hazardous

waste management regulatory program. The agency provides oversight of businesses that deal with hazardous materials,
operate underground storage tanks or aboveground storage tanks.

Date of Government Version: 10/21/04 Date of Last EDR Contact: 11/08/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/07/05

KERN COUNTY:

Underground Storage Tank Sites & Tank Listing
Source:  Kern County Environment Health Services Department
Telephone:  661-862-8700
Kern County Sites and Tanks Listing.

Date of Government Version: 12/13/04 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/07/05

LOS ANGELES COUNTY:

List of Solid Waste Facilities
Source:  La County Department of Public Works
Telephone:  818-458-5185
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Date of Government Version: 06/03/03 Date of Last EDR Contact: 11/18/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 02/14/05

City of El Segundo Underground Storage Tank
Source:  City of El Segundo Fire Department
Telephone:  310-524-2236

Date of Government Version: 11/29/04 Date of Last EDR Contact: 11/15/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/14/05

City of Long Beach Underground Storage Tank
Source:  City of Long Beach Fire Department
Telephone:  562-570-2543

Date of Government Version: 03/28/03 Date of Last EDR Contact: 11/29/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 02/21/05

City of Torrance Underground Storage Tank
Source:  City of Torrance Fire Department
Telephone:  310-618-2973

Date of Government Version: 12/03/04 Date of Last EDR Contact: 11/15/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/14/05

City of Los Angeles Landfills
Source:  Engineering & Construction Division
Telephone:  213-473-7869

Date of Government Version: 03/01/04 Date of Last EDR Contact: 12/13/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 03/14/05

HMS: Street Number List
Source:  Department of Public Works
Telephone:  626-458-3517
Industrial Waste and Underground Storage Tank Sites.

Date of Government Version: 09/30/04 Date of Last EDR Contact: 10/12/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/14/05

Site Mitigation List
Source:  Community Health Services
Telephone:  323-890-7806
Industrial sites that have had some sort of spill or complaint.

Date of Government Version: 02/26/04 Date of Last EDR Contact: 11/15/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 02/14/05

San Gabriel Valley Areas of Concern
Source:  EPA Region 9
Telephone:  415-972-3178
San Gabriel Valley areas where VOC contamination is at or above the MCL as designated by region 9 EPA office.

Date of Government Version: 12/31/98 Date of Last EDR Contact: 07/06/99
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: N/A

MARIN COUNTY:

Underground Storage Tank Sites
Source:  Public Works Department Waste Management
Telephone:  415-499-6647
Currently permitted USTs in Marin County.
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Date of Government Version: 11/16/04 Date of Last EDR Contact: 11/01/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 01/31/05

NAPA COUNTY:

Sites With Reported Contamination
Source:  Napa County Department of Environmental Management
Telephone:  707-253-4269

Date of Government Version: 09/29/04 Date of Last EDR Contact: 12/28/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 03/28/05

Closed and Operating Underground Storage Tank Sites
Source:  Napa County Department of Environmental Management
Telephone:  707-253-4269

Date of Government Version: 12/27/04 Date of Last EDR Contact: 12/27/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 03/28/05

ORANGE COUNTY:

List of Underground Storage Tank Cleanups
Source:  Health Care Agency
Telephone:  714-834-3446
Orange County Underground Storage Tank Cleanups (LUST).

Date of Government Version: 10/14/04 Date of Last EDR Contact: 12/10/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/07/05

List of Underground Storage Tank Facilities
Source:  Health Care Agency
Telephone:  714-834-3446
Orange County Underground Storage Tank Facilities (UST).

Date of Government Version: 09/01/04 Date of Last EDR Contact: 12/10/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/07/05

List of Industrial Site Cleanups
Source:  Health Care Agency
Telephone:  714-834-3446
Petroleum and non-petroleum spills.

Date of Government Version: 12/01/04 Date of Last EDR Contact: 12/10/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 03/07/05

PLACER COUNTY:

Master List of Facilities
Source:  Placer County Health and Human Services
Telephone:  530-889-7312
List includes aboveground tanks, underground tanks and cleanup sites.

Date of Government Version: 10/04/04 Date of Last EDR Contact: 12/20/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 03/21/05
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RIVERSIDE COUNTY:

Listing of Underground Tank Cleanup Sites
Source:  Department of Public Health
Telephone:  909-358-5055
Riverside County Underground Storage Tank Cleanup Sites (LUST).

Date of Government Version: 12/06/04 Date of Last EDR Contact: 01/17/05
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/18/05

Underground Storage Tank Tank List
Source:  Health Services Agency
Telephone:  909-358-5055

Date of Government Version: 12/06/04 Date of Last EDR Contact: 01/17/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/18/05

SACRAMENTO COUNTY:

CS - Contaminated Sites
Source:  Sacramento County Environmental Management
Telephone:  916-875-8406

Date of Government Version: 08/28/04 Date of Last EDR Contact: 10/13/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 01/31/05

ML - Regulatory Compliance Master List
Source:  Sacramento County Environmental Management
Telephone:  916-875-8406
Any business that has hazardous materials on site - hazardous material storage sites, underground storage tanks,

waste generators.

Date of Government Version: 10/15/04 Date of Last EDR Contact: 11/02/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 01/31/05

SAN BERNARDINO COUNTY:

Hazardous Material Permits
Source:  San Bernardino County Fire Department Hazardous Materials Division
Telephone:  909-387-3041
This listing includes underground storage tanks, medical waste handlers/generators, hazardous materials handlers,

hazardous waste generators, and waste oil generators/handlers.

Date of Government Version: 09/17/04 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/07/05

SAN DIEGO COUNTY:

Solid Waste Facilities
Source:  Department of Health Services
Telephone:  619-338-2209
San Diego County Solid Waste Facilities.

Date of Government Version: 08/01/00 Date of Last EDR Contact: 11/22/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 02/21/05
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Hazardous Materials Management Division Database
Source:  Hazardous Materials Management Division
Telephone:  619-338-2268
The database includes: HE58 - This report contains the business name, site address, business phone number, establishment

’H’ permit number, type of permit, and the business status. HE17 - In addition to providing the same information
provided in the HE58 listing, HE17 provides inspection dates, violations received by the establishment, hazardous
waste generated, the quantity, method of storage, treatment/disposal of waste and the hauler, and information
on underground storage tanks. Unauthorized Release List - Includes a summary of environmental contamination cases
in San Diego County (underground tank cases, non-tank cases, groundwater contamination, and soil contamination
are included.)

Date of Government Version: 06/29/04 Date of Last EDR Contact: 01/10/05
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/04/05

SAN FRANCISCO COUNTY:

Local Oversite Facilities
Source:  Department Of Public Health San Francisco County
Telephone:  415-252-3920

Date of Government Version: 12/09/04 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/07/05

Underground Storage Tank Information
Source:  Department of Public Health
Telephone:  415-252-3920

Date of Government Version: 12/09/04 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/07/05

SAN MATEO COUNTY:

Fuel Leak List
Source:  San Mateo County Environmental Health Services Division
Telephone:  650-363-1921

Date of Government Version: 10/27/04 Date of Last EDR Contact: 01/10/05
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 04/11/05

Business Inventory
Source:  San Mateo County Environmental Health Services Division
Telephone:  650-363-1921
List includes Hazardous Materials Business Plan, hazardous waste generators, and underground storage tanks.

Date of Government Version: 08/19/04 Date of Last EDR Contact: 01/10/05
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 04/11/05

SANTA CLARA COUNTY:

Fuel Leak Site Activity Report
Source:  Santa Clara Valley Water District
Telephone:  408-265-2600

Date of Government Version: 06/30/04 Date of Last EDR Contact: 12/28/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 03/28/05
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Hazardous Material Facilities
Source:  City of San Jose Fire Department
Telephone:  408-277-4659

Date of Government Version: 10/01/03 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 03/07/05

SOLANO COUNTY:

Leaking Underground Storage Tanks
Source:  Solano County Department of Environmental Management
Telephone:  707-421-6770

Date of Government Version: 12/14/04 Date of Last EDR Contact: 12/13/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/14/05

Underground Storage Tanks
Source:  Solano County Department of Environmental Management
Telephone:  707-421-6770

Date of Government Version: 12/14/04 Date of Last EDR Contact: 11/29/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 02/14/05

SONOMA COUNTY:

Leaking Underground Storage Tank Sites
Source:  Department of Health Services
Telephone:  707-565-6565

Date of Government Version: 10/25/04 Date of Last EDR Contact: 10/25/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 01/24/05

SUTTER COUNTY:

Underground Storage Tanks
Source:  Sutter County Department of Agriculture
Telephone:  530-822-7500

Date of Government Version: 01/29/04 Date of Last EDR Contact: 01/03/05
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 04/04/05

VENTURA COUNTY:

Inventory of Illegal Abandoned and Inactive Sites
Source:  Environmental Health Division
Telephone:  805-654-2813
Ventura County Inventory of Closed, Illegal Abandoned, and Inactive Sites.

Date of Government Version: 08/01/04 Date of Last EDR Contact: 11/22/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 02/21/05

Listing of Underground Tank Cleanup Sites
Source:  Environmental Health Division
Telephone:  805-654-2813
Ventura County Underground Storage Tank Cleanup Sites (LUST).
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Date of Government Version: 09/02/04 Date of Last EDR Contact: 12/17/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/14/05

Underground Tank Closed Sites List
Source:  Environmental Health Division
Telephone:  805-654-2813
Ventura County Operating Underground Storage Tank Sites (UST)/Underground Tank Closed Sites List.

Date of Government Version: 09/29/04 Date of Last EDR Contact: 01/14/05
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/11/05

Business Plan, Hazardous Waste Producers, and Operating Underground Tanks
Source:  Ventura County Environmental Health Division
Telephone:  805-654-2813
The BWT list indicates by site address whether the Environmental Health Division has Business Plan (B), Waste

Producer (W), and/or Underground Tank (T) information.

Date of Government Version: 12/01/04 Date of Last EDR Contact: 12/17/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 03/14/05

YOLO COUNTY:

Underground Storage Tank Comprehensive Facility Report
Source:  Yolo County Department of Health
Telephone:  530-666-8646

Date of Government Version: 11/23/04 Date of Last EDR Contact: 01/17/05
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 04/18/05

California Regional Water Quality Control Board (RWQCB) LUST Records

LUST REG 1:  Active Toxic Site Investigation
Source:  California Regional Water Quality Control Board North Coast (1)
Telephone:  707-576-2220
Del Norte, Humboldt, Lake, Mendocino, Modoc, Siskiyou, Sonoma, Trinity counties. For more current information,

please refer to the State Water Resources Control Board’s LUST database.

Date of Government Version: 02/01/01 Date of Last EDR Contact: 11/22/04
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 02/21/05

LUST REG 2:  Fuel Leak List
Source:  California Regional Water Quality Control Board San Francisco Bay Region (2)
Telephone:  510-286-0457

Date of Government Version: 09/30/04 Date of Last EDR Contact: 01/10/05
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/11/05

LUST REG 3:  Leaking Underground Storage Tank Database
Source:  California Regional Water Quality Control Board Central Coast Region (3)
Telephone:  805-549-3147

Date of Government Version: 05/19/03 Date of Last EDR Contact: 11/17/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 02/14/05

LUST REG 4:  Underground Storage Tank Leak List
Source:  California Regional Water Quality Control Board Los Angeles Region (4)
Telephone:  213-576-6600
Los Angeles, Ventura counties. For more current information, please refer to the State Water Resources Control

Board’s LUST database.
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Date of Government Version: 09/07/04 Date of Last EDR Contact: 12/27/04
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 03/28/05

LUST REG 5:  Leaking Underground Storage Tank Database
Source:  California Regional Water Quality Control Board Central Valley Region (5)
Telephone:  916-464-3291

Date of Government Version: 10/01/04 Date of Last EDR Contact: 10/22/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 01/30/05

LUST REG 6L:  Leaking Underground Storage Tank Case Listing
Source:  California Regional Water Quality Control Board Lahontan Region (6)
Telephone:  916-542-5424
For more current information, please refer to the State Water Resources Control Board’s LUST database.

Date of Government Version: 09/09/03 Date of Last EDR Contact: 12/06/04
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 03/07/05

LUST REG 6V:  Leaking Underground Storage Tank Case Listing
Source:  California Regional Water Quality Control Board Victorville Branch Office (6)
Telephone:  760-346-7491

Date of Government Version: 08/09/04 Date of Last EDR Contact: 01/03/05
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 04/04/05

LUST REG 7:  Leaking Underground Storage Tank Case Listing
Source:  California Regional Water Quality Control Board Colorado River Basin Region (7)
Telephone:  760-346-7491

Date of Government Version: 02/26/04 Date of Last EDR Contact: 12/27/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 03/28/05

LUST REG 8:  Leaking Underground Storage Tanks
Source:  California Regional Water Quality Control Board Santa Ana Region (8)
Telephone:  951-782-4130
California Regional Water Quality Control Board Santa Ana Region (8). For more current information, please refer

to the State Water Resources Control Board’s LUST database.

Date of Government Version: 11/01/04 Date of Last EDR Contact: 11/10/04
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 02/07/05

LUST REG 9:  Leaking Underground Storage Tank Report
Source:  California Regional Water Quality Control Board San Diego Region (9)
Telephone:  858-467-2980
Orange, Riverside, San Diego counties. For more current information, please refer to the State Water Resources

Control Board’s LUST database.

Date of Government Version: 03/01/01 Date of Last EDR Contact: 10/18/04
Database Release Frequency: No Update Planned Date of Next Scheduled EDR Contact: 01/17/05

California Regional Water Quality Control Board (RWQCB) SLIC Records

SLIC REG 1:  Active Toxic Site Investigations
Source:  California Regional Water Quality Control Board, North Coast Region (1)
Telephone:  707-576-2220

Date of Government Version: 04/03/03 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/21/05
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SLIC REG 2:  Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
Source:  Regional Water Quality Control Board San Francisco Bay Region (2)
Telephone:  510-286-0457
Any contaminated site that impacts groundwater or has the potential to impact groundwater.

Date of Government Version: 09/30/04 Date of Last EDR Contact: 01/10/05
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 04/11/05

SLIC REG 3:  Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
Source:  California Regional Water Quality Control Board Central Coast Region (3)
Telephone:  805-549-3147
Any contaminated site that impacts groundwater or has the potential to impact groundwater.

Date of Government Version: 11/18/04 Date of Last EDR Contact: 11/15/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 02/14/05

SLIC REG 4:  Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
Source:  Region Water Quality Control Board Los Angeles Region (4)
Telephone:  213-576-6600
Any contaminated site that impacts groundwater or has the potential to impact groundwater.

Date of Government Version: 11/17/04 Date of Last EDR Contact: 10/25/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 01/24/05

SLIC REG 5:  Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
Source:  Regional Water Quality Control Board Central Valley Region (5)
Telephone:  916-464-3291
Unregulated sites that impact groundwater or have the potential to impact groundwater.

Date of Government Version: 04/01/04 Date of Last EDR Contact: 01/04/05
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 04/04/05

SLIC REG 6L:  SLIC Sites
Source:  California Regional Water Quality Control Board, Lahontan Region
Telephone:  530-542-5574

Date of Government Version: 09/07/04 Date of Last EDR Contact: 12/06/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 03/07/05

SLIC REG 6V:  Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
Source:  Regional Water Quality Control Board, Victorville Branch
Telephone:  619-241-6583

Date of Government Version: 04/01/04 Date of Last EDR Contact: 12/17/04
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 04/04/05

SLIC REG 7:  SLIC List
Source:  California Regional Quality Control Board, Colorado River Basin Region
Telephone:  760-346-7491

Date of Government Version: 11/24/04 Date of Last EDR Contact: 11/22/04
Database Release Frequency: Varies Date of Next Scheduled EDR Contact: 02/21/05

SLIC REG 8:  Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
Source:  California Region Water Quality Control Board Santa Ana Region (8)
Telephone:  951-782-3298

Date of Government Version: 07/01/04 Date of Last EDR Contact: 01/07/05
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: 04/04/05
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SLIC REG 9:  Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
Source:  California Regional Water Quality Control Board San Diego Region (9)
Telephone:  858-467-2980

Date of Government Version: 09/10/04 Date of Last EDR Contact: 11/29/04
Database Release Frequency: Annually Date of Next Scheduled EDR Contact: 02/28/05

EDR PROPRIETARY HISTORICAL DATABASES

Former Manufactured Gas (Coal Gas) Sites: The existence and location of Coal Gas sites is provided exclusively to
EDR by Real Property Scan, Inc.  ©Copyright 1993 Real Property Scan, Inc.  For a technical description of the types
of hazards which may be found at such sites, contact your EDR customer service representative.

Disclaimer Provided by Real Property Scan, Inc.

The information contained in this report has predominantly been obtained from publicly available sources produced by entities
other than Real Property Scan.  While reasonable steps have been taken to insure the accuracy of this report, Real Property
Scan does not guarantee the accuracy of this report.  Any liability on the part of Real Property Scan is strictly limited to a refund
of the amount paid.  No claim is made for the actual existence of toxins at any site.  This report does not constitute a legal
opinion.

BROWNFIELDS DATABASES

VCP:  Voluntary Cleanup Program Properties
Source:  Department of Toxic Substances Control
Telephone:  916-323-3400
Contains low threat level properties with either confirmed or unconfirmed releases and the project proponents

have request that DTSC oversee investigation and/or cleanup activities and have agreed to provide coverage for
DTSC’s costs.

Date of Government Version: 11/09/04 Date of Last EDR Contact: 12/02/04
Database Release Frequency: Quarterly Date of Next Scheduled EDR Contact: 02/28/05

US BROWNFIELDS:  A Listing of Brownfields Sites
Source:  Environmental Protection Agency
Telephone:  202-566-2777
Included in the listing are brownfields properties addresses by Cooperative Agreement Recipients and brownfields

properties addressed by Targeted Brownfields Assessments. Targeted Brownfields Assessments-EPA’s Targeted Brownfields
Assessments (TBA) program is designed to help states, tribes, and municipalities--especially those without EPA
Brownfields Assessment Demonstration Pilots--minimize the uncertainties of contamination often associated with
brownfields. Under the TBA program, EPA provides funding and/or technical assistance for environmental assessments
at brownfields sites throughout the country. Targeted Brownfields Assessments supplement and work with other efforts
under EPA’s Brownfields Initiative to promote cleanup and redevelopment of brownfields. Cooperative Agreement
Recipients-States, political subdivisions, territories, and Indian tribes become Brownfields Cleanup Revolving
Loan Fund (BCRLF) cooperative agreement recipients when they enter into BCRLF cooperative agreements with the
U.S. EPA. EPA selects BCRLF cooperative agreement recipients based on a proposal and application process. BCRLF
cooperative agreement recipients must use EPA funds provided through BCRLF cooperative agreement for specified
brownfields-related cleanup activities.

Date of Government Version: N/A Date of Last EDR Contact: N/A
Database Release Frequency: Semi-Annually Date of Next Scheduled EDR Contact: N/A
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OTHER DATABASE(S)

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete.  For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included.  Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.

Oil/Gas Pipelines: This data was obtained by EDR from the USGS in 1994. It is referred to by USGS as GeoData Digital Line Graphs
from 1:100,000-Scale Maps. It was extracted from the transportation category including some oil, but primarily
gas pipelines.

Electric Power Transmission Line Data
Source: PennWell Corporation
Telephone: (800) 823-6277
This map includes information copyrighted by PennWell Corporation. This information is provided
on a best effort basis and PennWell Corporation does not guarantee its accuracy nor warrant its
fitness for any particular purpose.  Such information has been reprinted with the permission of PennWell.

Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges.  These sensitive receptors typically include the elderly, the sick, and children.  While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.

AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.

Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.

Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.

Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States.  It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.

Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States. 

Daycare Centers: Licensed Facilities
Source: Department of Social Services
Telephone: 916-657-4041

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002 from the U.S. Fish and Wildlife Service.
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STREET AND ADDRESS INFORMATION

© 2003 Geographic Data Technology, Inc., Rel. 07/2003. This product contains proprietary and confidential property of Geographic
Data Technology, Inc. Unauthorized use, including copying for other than testing and standard backup procedures, of this product is
expressly prohibited.
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forming an opinion about the impact of potential contaminant migration.
EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in
of the soil, and nearby wells. Groundwater flow velocity is generally impacted by the nature of the geologic strata.
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

2. Groundwater flow velocity.
1. Groundwater flow direction, and

Assessment of the impact of contaminant migration generally has two principle investigative components:

and geologic characteristics of a site, and wells in the area.
additional physical setting sources generally include information about the topographic, hydrologic, hydrogeologic,
to assess the impact of migration of recognized environmental conditions in connection with the property. Such
Topographic Map (or equivalent) is generally obtained, pursuant to local good commercial or customary practice,
to migrate to or from the property, and (2) more information than is provided in the current USGS 7.5 Minute
when (1) conditions have been identified in which hazardous substances or petroleum products are likely
Elevation Model) be reviewed. It also requires that one or more additional physical setting sources be sought
Section 7.2.3 requires that a current USGS 7.5 Minute Topographic Map (or equivalent, such as the USGS Digital
with the collection of physical setting source information in accordance with ASTM 1527-00, Section 7.2.3.
EDR’s GeoCheck Physical Setting Source Addendum has been developed to assist the environmental professional

7 ft. above sea levelElevation:
4196675.5UTM Y (Meters): 
621962.6UTM X (Meters): 
Zone 10Universal Tranverse Mercator: 
121.612602 - 121˚ 36’ 45.4’’Longitude (West): 
37.911301 - 37˚ 54’ 40.7’’Latitude (North): 

TARGET PROPERTY COORDINATES

BYRON, CA 94513
POINT OF TIMBER ROAD
PANTAGES AT DISCOVERY BAY

TARGET PROPERTY ADDRESS

GEOCHECK   - PHYSICAL SETTING SOURCE ADDENDUM®
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should be field verified.
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

E
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n 
(f

t)
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n 

(f
t)

TP

TP
0 1/2 1 Miles

✩Target Property Elevation: 7 ft.

North South

West East

7765477787765345555
22 21 20 18 16 13 12 10 10 7 6 4 0

14 11 6 0 0 7

USGS 7.5 min quad indexSource:
General EastGeneral Topographic Gradient:
37121-H5 WOODWARD ISLAND, CAUSGS Topographic Map:

TARGET PROPERTY TOPOGRAPHY

should contamination exist on the target property, what downgradient sites might be impacted.
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
Surface topography may be indicative of the direction of surficial groundwater flow.  This information can be used to
TOPOGRAPHIC INFORMATION

collected on nearby properties, and regional groundwater flow information (from deep aquifers).
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
Groundwater flow direction for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW DIRECTION INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not Reported

GENERAL DIRECTIONLOCATION
GROUNDWATER FLOWFROM TPMAP ID

hydrogeologically, and the depth to water table.
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater

AQUIFLOW®

 Search Radius: 1.000 Mile.

Not found     Status:
1.25 miles     Search Radius:

Site-Specific Hydrogeological Data*:

* ©1996 Site−specific hydrogeological data gathered by CERCLIS Alerts, Inc., Bainbridge Island, WA.  All rights reserved.  All of the information and opinions presented are those of the cited EPA report(s), which were completed under
a Comprehensive Environmental Response Compensation and Liability Information System (CERCLIS) investigation.

contamination exist on the target property, what downgradient sites might be impacted.
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
of groundwater flow direction in the immediate area.  Such hydrogeologic information can be used to assist the
Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
HYDROGEOLOGIC INFORMATION

YES - refer to the Overview Map and Detail MapWOODWARD ISLAND

NATIONAL WETLAND INVENTORY
NWI Electronic
Data CoverageNWI Quad at Target Property

0600250370B Additional Panels in search area:

0600250400B Flood Plain Panel at Target Property:

YES - refer to the Overview Map and Detail MapCONTRA COSTA, CA

FEMA FLOOD ZONE
FEMA Flood
Electronic DataTarget Property County

and bodies of water).
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways

contamination exist on the target property, what downgradient sites might be impacted.
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
Surface water can act as a hydrologic barrier to groundwater flow.  Such hydrologic information can be used to assist
HYDROLOGIC INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min:    6.10
Max:   8.40

Min:    0.06
Max:   0.20

Fat Clay.
50% or more),
(liquid limit
and Clays
SOILS, Silts
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay13 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Permeability Soil Reaction
Rate (in/hr) (pH)

 
> 60 inchesDepth to Bedrock Max:

> 60 inchesDepth to Bedrock Min:

HIGH    Corrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

Not reportedSoil Drainage Class:

water table, or are shallow to an impervious layer.
Class D - Very slow infiltration rates. Soils are clayey, have a highHydrologic Group:

claySoil Surface Texture:

CLEAR LAKE                    Soil Component Name:

The following information is based on Soil Conservation Service STATSGO data.
in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO) soil survey maps.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

Map, USGS Digital Data Series DDS - 11 (1994).
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION

Stratifed SequenceCategory:CenozoicEra:
QuaternarySystem:
QuaternarySeries:
QCode:    (decoded above as Era, System & Series)

at which contaminant migration may be occurring.
Geologic information can be used by the environmental professional in forming an opinion about the relative speed
GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW VELOCITY INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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contaminant migration on nearby drinking water wells.
assessing sources that may impact groundwater flow direction, and in forming an opinion about the impact of
7.2.2 is water well information.  Water well information can be used to assist the environmental professional in
are obtained, pursuant to local, good commercial or customary practice."   One of the record sources listed in Section
useful, accurate, and complete in light of the objective of the records review (see 7.1.1), and (3) whether they
any, should be checked include (1) whether they are reasonably ascertainable, (2) whether they are sufficiently
and state sources... Factors to consider in determining which local or additional state records, if
records may be checked, in the discretion of the environmental professional, to enhance and supplement federal
According to ASTM E 1527-00, Section 7.2.2, "one or more additional state or local sources of environmental

ADDITIONAL ENVIRONMENTAL RECORD SOURCES

weathered bedrock
silty clay
loam
sandy clay loam
silty clay loam
stratified
clay loamDeeper Soil Types:

stratified
clay loam
gravelly - sandy clay loam
clayShallow Soil Types:

silt loam
loam
clay loam
silty clay loamSurficial Soil Types:

silt loam
loam
clay loam
silty clay loamSoil Surface Textures:

appear within the general area of target property.
Based on Soil Conservation Service STATSGO data, the following additional subordinant soil types may

OTHER SOIL TYPES IN AREA

Min:    7.40
Max:   8.40

Min:    0.06
Max:   0.20

Fat Clay.
50% or more),
(liquid limit
and Clays
SOILS, Silts
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay60 inches13 inches 2

Soil Layer Information           

Boundary Classification

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Permeability Soil Reaction
Rate (in/hr) (pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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  1/2 - 1 Mile  SW

STATE OIL/GAS WELL INFORMATION

DISTANCE DISTANCE
FROM TP (Miles) FROM TP (Miles)

1/2 - 1 Mile East7265   A4
1/2 - 1 Mile SE92   3
1/2 - 1 Mile ESE91   1

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

No PWS System Found

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1/2 - 1 Mile SEUSGS0120513   5
1/2 - 1 Mile EastUSGS0120573   A2

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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GROSS ALPHAChemical:
2.000  PCI/LFindings:11/19/1986Sample Collected:

MANGANESEChemical:
146.000  UG/LFindings:11/19/1986Sample Collected:

IRONChemical:
200.000  UG/LFindings:11/19/1986Sample Collected:

FLUORIDE (TEMPERATURE DEPENDENT)Chemical:
.300  MG/LFindings:11/19/1986Sample Collected:

CHLORIDEChemical:
110.000  MG/LFindings:11/19/1986Sample Collected:

POTASSIUMChemical:
1.520  MG/LFindings:11/19/1986Sample Collected:

SODIUMChemical:
236.000  MG/LFindings:11/19/1986Sample Collected:

MAGNESIUMChemical:
12.500  MG/LFindings:11/19/1986Sample Collected:

CALCIUMChemical:
25.700  MG/LFindings:11/19/1986Sample Collected:

TOTAL HARDNESS (AS CACO3)Chemical:
116.300  MG/LFindings:11/19/1986Sample Collected:

BICARBONATE ALKALINITYChemical:
525.000  MG/LFindings:11/19/1986Sample Collected:

TOTAL ALKALINITY (AS CACO3)Chemical:
430.000  MG/LFindings:11/19/1986Sample Collected:

PH (LABORATORY)Chemical:
7.500Findings:11/19/1986Sample Collected:

SPECIFIC CONDUCTANCEChemical:
700.000  UMHOFindings:11/19/1986Sample Collected:

COLORChemical:
9.000  UNITSFindings:11/19/1986Sample Collected:

Sample Information:  * Only Findings Above Detection Level Are Listed

DISCOVERY BAYArea Served:
3550Connections:6875Pop Served:

ANTIOCH 94509
2500 PITTSBURG-ANTIOCH HWY.

Organization That Operates System:
DELTA DIABLO SAN. DIST. - DISCOVERY BAYSystem Name:
0710009System Number:
WELL 01 - INACTIVESource Name:

1,000 Feet (10 Seconds)Precision:375430.0 1213600.0Source Lat/Long:
Inactive RawWell Status:Well/GroundwaterWater Type:
WELL/AMBNT/MUN/INTAKEStation Type:04District Number:
Contra CostaCounty:0710009001FRDS Number:
ENGUser ID:01N/03E-25C01 MPrime Station Code:

Water System Information:

1
ESE
1/2 - 1 Mile
Higher

91CA WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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BICARBONATE ALKALINITYChemical:
346.000  MG/LFindings:01/20/1993Sample Collected:

TOTAL ALKALINITY (AS CACO3)Chemical:
284.000  MG/LFindings:01/20/1993Sample Collected:

PH (LABORATORY)Chemical:
8.000Findings:01/20/1993Sample Collected:

SPECIFIC CONDUCTANCEChemical:
940.000  UMHOFindings:01/20/1993Sample Collected:

TURBIDITY (LAB)Chemical:
.840  NTUFindings:09/12/1989Sample Collected:

TOTAL DISSOLVED SOLIDSChemical:
726.000  MG/LFindings:09/12/1989Sample Collected:

GROSS ALPHA COUNTING ERRORChemical:
2.000  PCI/LFindings:09/12/1989Sample Collected:

MANGANESEChemical:
153.000  UG/LFindings:09/12/1989Sample Collected:

IRONChemical:
260.000  UG/LFindings:09/12/1989Sample Collected:

FLUORIDE (TEMPERATURE DEPENDENT)Chemical:
.340  MG/LFindings:09/12/1989Sample Collected:

CHLORIDEChemical:
128.000  MG/LFindings:09/12/1989Sample Collected:

POTASSIUMChemical:
2.100  MG/LFindings:09/12/1989Sample Collected:

SODIUMChemical:
152.000  MG/LFindings:09/12/1989Sample Collected:

MAGNESIUMChemical:
16.000  MG/LFindings:09/12/1989Sample Collected:

CALCIUMChemical:
37.000  MG/LFindings:09/12/1989Sample Collected:

TOTAL HARDNESS (AS CACO3)Chemical:
158.000  MG/LFindings:09/12/1989Sample Collected:

BICARBONATE ALKALINITYChemical:
356.000  MG/LFindings:09/12/1989Sample Collected:

TOTAL ALKALINITY (AS CACO3)Chemical:
356.000  MG/LFindings:09/12/1989Sample Collected:

PH (LABORATORY)Chemical:
7.800Findings:09/12/1989Sample Collected:

SPECIFIC CONDUCTANCEChemical:
1105.000  UMHOFindings:09/12/1989Sample Collected:

COLORChemical:
5.000  UNITSFindings:09/12/1989Sample Collected:

TURBIDITY (LAB)Chemical:
1.000  NTUFindings:11/19/1986Sample Collected:

TOTAL DISSOLVED SOLIDSChemical:
628.000  MG/LFindings:11/19/1986Sample Collected:

GROSS BETA COUNTING ERRORChemical:
15.000  PCI/LFindings:11/19/1986Sample Collected:

GROSS ALPHA COUNTING ERRORChemical:
2.100  PCI/LFindings:11/19/1986Sample Collected:

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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Single well, other than collector or Ranney typeWell Type:
Not ReportedInven Date:19710525Const Date:

Ground-water other than SpringSite Type:
Valley flatTopographic:
18040003Hydrologic code:
1.00Altitude:
Contra Costa CountyCounty:
CAState:
NAD83Coord Sys:
-121.59995Dec. Longitude:
37.9102Dec. Latitude:
001N003E25C001MSite Name:

375437121355601Site ID:USGSAgency:

A2
East
1/2 - 1 Mile
Lower

USGS0120573FED USGS

GROSS ALPHA COUNTING ERRORChemical:
2.000  PCI/LFindings:03/28/1995Sample Collected:

TURBIDITY (LAB)Chemical:
.900  NTUFindings:01/20/1993Sample Collected:

LANGELIER INDEX @ SOURCE TEMP.Chemical:
.500Findings:01/20/1993Sample Collected:

TOTAL DISSOLVED SOLIDSChemical:
540.000  MG/LFindings:01/20/1993Sample Collected:

GROSS ALPHA COUNTING ERRORChemical:
2.000  PCI/LFindings:01/20/1993Sample Collected:

GROSS ALPHAChemical:
2.000  PCI/LFindings:01/20/1993Sample Collected:

ALUMINUMChemical:
110.000  UG/LFindings:01/20/1993Sample Collected:

MANGANESEChemical:
140.000  UG/LFindings:01/20/1993Sample Collected:

IRONChemical:
440.000  UG/LFindings:01/20/1993Sample Collected:

FLUORIDE (TEMPERATURE DEPENDENT)Chemical:
.200  MG/LFindings:01/20/1993Sample Collected:

CHLORIDEChemical:
84.000  MG/LFindings:01/20/1993Sample Collected:

POTASSIUMChemical:
2.000  MG/LFindings:01/20/1993Sample Collected:

SODIUMChemical:
159.000  MG/LFindings:01/20/1993Sample Collected:

MAGNESIUMChemical:
16.000  MG/LFindings:01/20/1993Sample Collected:

CALCIUMChemical:
37.000  MG/LFindings:01/20/1993Sample Collected:

TOTAL HARDNESS (AS CACO3)Chemical:
158.000  MG/LFindings:01/20/1993Sample Collected:

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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TOTAL HARDNESS (AS CACO3)Chemical:
137.600  MG/LFindings:11/19/1986Sample Collected:

BICARBONATE ALKALINITYChemical:
512.000  MG/LFindings:11/19/1986Sample Collected:

TOTAL ALKALINITY (AS CACO3)Chemical:
420.000  MG/LFindings:11/19/1986Sample Collected:

PH (LABORATORY)Chemical:
7.500Findings:11/19/1986Sample Collected:

SPECIFIC CONDUCTANCEChemical:
600.000  UMHOFindings:11/19/1986Sample Collected:

TURBIDITY (LAB)Chemical:
1.000  NTUFindings:11/19/1986Sample Collected:

GROSS BETA COUNTING ERRORChemical:
14.000  PCI/LFindings:11/19/1986Sample Collected:

GROSS ALPHA COUNTING ERRORChemical:
2.100  PCI/LFindings:11/19/1986Sample Collected:

FLUORIDE (TEMPERATURE DEPENDENT)Chemical:
.330  MG/LFindings:11/19/1986Sample Collected:

ODOR THRESHOLD @ 60 CChemical:
8.000  TONFindings:11/19/1986Sample Collected:

COLORChemical:
7.000  UNITSFindings:11/19/1986Sample Collected:

Sample Information:  * Only Findings Above Detection Level Are Listed

DISCOVERY BAYArea Served:
3550Connections:6875Pop Served:

ANTIOCH 94509
2500 PITTSBURG-ANTIOCH HWY.

Organization That Operates System:
DELTA DIABLO SAN. DIST. - DISCOVERY BAYSystem Name:
0710009System Number:
WELL 02Source Name:

100 Feet (one Second)Precision:375416.0 1213607.4Source Lat/Long:
Active RawWell Status:Well/GroundwaterWater Type:
WELL/AMBNT/MUN/INTAKEStation Type:04District Number:
Contra CostaCounty:0710009002FRDS Number:
ENGUser ID:01N/03E-25M01 MPrime Station Code:

Water System Information:

3
SE
1/2 - 1 Mile
Higher

92CA WELLS

1971-05-25 23.00                   

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, Number of Measurements: 1

Not ReportedProject no:
Not ReportedSource:365Hole depth:

355Well depth:
Not ReportedAquifer type:
111ALCRYPrimary Aquifer:

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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SPECIFIC CONDUCTANCEChemical:
1000.000  UMHOFindings:01/20/1993Sample Collected:

TURBIDITY (LAB)Chemical:
.220  NTUFindings:09/12/1989Sample Collected:

TOTAL DISSOLVED SOLIDSChemical:
605.000  MG/LFindings:09/12/1989Sample Collected:

GROSS ALPHA COUNTING ERRORChemical:
1.000  PCI/LFindings:09/12/1989Sample Collected:

MANGANESEChemical:
120.000  UG/LFindings:09/12/1989Sample Collected:

IRONChemical:
144.000  UG/LFindings:09/12/1989Sample Collected:

FLUORIDE (TEMPERATURE DEPENDENT)Chemical:
.290  MG/LFindings:09/12/1989Sample Collected:

CHLORIDEChemical:
118.000  MG/LFindings:09/12/1989Sample Collected:

POTASSIUMChemical:
2.400  MG/LFindings:09/12/1989Sample Collected:

SODIUMChemical:
111.000  MG/LFindings:09/12/1989Sample Collected:

MAGNESIUMChemical:
19.500  MG/LFindings:09/12/1989Sample Collected:

CALCIUMChemical:
49.200  MG/LFindings:09/12/1989Sample Collected:

TOTAL HARDNESS (AS CACO3)Chemical:
203.000  MG/LFindings:09/12/1989Sample Collected:

BICARBONATE ALKALINITYChemical:
279.000  MG/LFindings:09/12/1989Sample Collected:

TOTAL ALKALINITY (AS CACO3)Chemical:
270.000  MG/LFindings:09/12/1989Sample Collected:

PH (LABORATORY)Chemical:
7.900Findings:09/12/1989Sample Collected:

SPECIFIC CONDUCTANCEChemical:
929.000  UMHOFindings:09/12/1989Sample Collected:

TOTAL DISSOLVED SOLIDSChemical:
532.000  MG/LFindings:11/19/1986Sample Collected:

MANGANESEChemical:
123.000  UG/LFindings:11/19/1986Sample Collected:

IRONChemical:
120.000  UG/LFindings:11/19/1986Sample Collected:

CHLORIDEChemical:
95.000  MG/LFindings:11/19/1986Sample Collected:

POTASSIUMChemical:
1.800  MG/LFindings:11/19/1986Sample Collected:

SODIUMChemical:
193.000  MG/LFindings:11/19/1986Sample Collected:

MAGNESIUMChemical:
14.100  MG/LFindings:11/19/1986Sample Collected:

CALCIUMChemical:
31.500  MG/LFindings:11/19/1986Sample Collected:

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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WELL 01BSource Name:
100 Feet (one Second)Precision:375437.8 1213555.5Source Lat/Long:
Active RawWell Status:Well/GroundwaterWater Type:
WELL/AMBNT/MUN/INTAKE/SUPPLYStation Type:04District Number:
Contra CostaCounty:0710009008FRDS Number:
ENGUser ID:0710009-008Prime Station Code:

Water System Information:

A4
East
1/2 - 1 Mile
Lower

7265CA WELLS

GROSS ALPHA COUNTING ERRORChemical:
2.000  PCI/LFindings:03/28/1995Sample Collected:

GROSS ALPHAChemical:
2.000  PCI/LFindings:03/28/1995Sample Collected:

LANGELIER INDEX @ SOURCE TEMP.Chemical:
.500Findings:01/20/1993Sample Collected:

TOTAL DISSOLVED SOLIDSChemical:
560.000  MG/LFindings:01/20/1993Sample Collected:

GROSS ALPHA COUNTING ERRORChemical:
1.000  PCI/LFindings:01/20/1993Sample Collected:

MANGANESEChemical:
200.000  UG/LFindings:01/20/1993Sample Collected:

IRONChemical:
120.000  UG/LFindings:01/20/1993Sample Collected:

FLUORIDE (TEMPERATURE DEPENDENT)Chemical:
.200  MG/LFindings:01/20/1993Sample Collected:

CHLORIDEChemical:
96.000  MG/LFindings:01/20/1993Sample Collected:

POTASSIUMChemical:
170.000  MG/LFindings:01/20/1993Sample Collected:

SODIUMChemical:
2.000  MG/LFindings:01/20/1993Sample Collected:

MAGNESIUMChemical:
14.000  MG/LFindings:01/20/1993Sample Collected:

CALCIUMChemical:
28.000  MG/LFindings:01/20/1993Sample Collected:

TOTAL HARDNESS (AS CACO3)Chemical:
127.000  MG/LFindings:01/20/1993Sample Collected:

BICARBONATE ALKALINITYChemical:
357.000  MG/LFindings:01/20/1993Sample Collected:

TOTAL ALKALINITY (AS CACO3)Chemical:
293.000  MG/LFindings:01/20/1993Sample Collected:

PH (LABORATORY)Chemical:
8.100Findings:01/20/1993Sample Collected:

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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Ground-water levels, Number of Measurements: 0

Not ReportedProject no:
Not ReportedSource:355Hole depth:

335Well depth:
Not ReportedAquifer type:
Not ReportedPrimary Aquifer:
Single well, other than collector or Ranney typeWell Type:

Not ReportedInven Date:19710604Const Date:
Ground-water other than SpringSite Type:
Valley flatTopographic:
18040003Hydrologic code:
2.00Altitude:
Contra Costa CountyCounty:
CAState:
NAD83Coord Sys:
-121.60217Dec. Longitude:
37.90326Dec. Latitude:
001N003E25M001MSite Name:

375412121360401Site ID:USGSAgency:

5
SE
1/2 - 1 Mile
Lower

USGS0120513FED USGS

DISCOVERY BAYArea Served:
3550Connections:6875Pop Served:

ANTIOCH 94509
2500 PITTSBURG-ANTIOCH HWY.

Organization That Operates System:
DELTA DIABLO SAN. DIST. - DISCOVERY BAYSystem Name:
0710009System Number:

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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6/27/1976Abandonment Date:6/18/1976Spud Date:
6260.00000Total Depth:Mount DiabloBase and Meridian:
608Map Number:03ERange:
01NTownship:26Section:
RosaLease:6Region:
-121.61871Longitude:37.90578Latitude:
Lawrence Barker, Jr.Operator:01320106API Number:
Plugged and abandoned-dry holeStatus:1Well Number:

SW
1/2 - 1 Mile CA00004528OIL_GAS

Direction
Distance EDR ID NumberDatabase

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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0%0%100%0.525 pCi/LBasement
0%0%100%0.300 pCi/LLiving Area - 2nd Floor
0%0%100%0.760 pCi/LLiving Area - 1st Floor

% >20 pCi/L% 4-20 pCi/L% <4 pCi/LAverage ActivityArea

Number of sites tested: 55

Federal Area Radon Information for CONTRA COSTA COUNTY, CA

             : Zone 3 indoor average level < 2 pCi/L.
             : Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
     Note: Zone 1 indoor average level > 4 pCi/L.

Federal EPA Radon Zone for CONTRA COSTA County:  2 

AREA RADON INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

®
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TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source:  United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002. 7.5-Minute DEMs correspond to the USGS
1:24,000- and 1:25,000-scale topographic quadrangle maps.

HYDROLOGIC INFORMATION

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002 from the U.S. Fish and Wildlife Service.

HYDROGEOLOGIC INFORMATION

AQUIFLOW       Information SystemR

Source:  EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

ADDITIONAL ENVIRONMENTAL RECORD SOURCES

FEDERAL WATER WELLS

PWS: Public Water Systems
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Public Water System data from the Federal Reporting Data System.  A PWS is any water system which provides water to at

least 25 people for at least 60 days annually.  PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after

August 1995.  Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

TC01347880.1r     Page A-17
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STATE RECORDS

California Drinking Water Quality Database
Source:  Department of Health Services
Telephone:  916-324-2319
The database includes all drinking water compliance and special studies monitoring for the state of California

since 1984. It consists of over 3,200,000 individual analyses along with well and water system information.

California Oil and Gas Well Locations for District 2, 3, 5 and 6
Source:  Department of Conservation
Telephone:  916-323-1779

RADON

State Database: CA Radon
Source: Department of Health Services
Telephone: 916-324-2208
Radon Database for California

Area Radon Information
Source: USGS
Telephone:  703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source:  EPA
Telephone:  703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source:  Federal Aviation Administration, 800-457-6656

Epicenters: World earthquake epicenters, Richter 5 or greater
Source:  Department of Commerce, National Oceanic and Atmospheric Administration

California Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary fault lines,
prepared in 1975 by the United State Geological Survey.  Additional information (also from 1975) regarding activity at specific fault
lines comes from California’s Preliminary Fault Activity Map prepared by the California Division of Mines and Geology.
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Environmental Noise Study 13 July 2010 
 

 

A. Existing Setting 
 

1. Environmental Noise Fundamentals 
 
Noise can be defined as unwanted sound and is commonly measured with an 
instrument called a sound level meter.  The sound level meter “captures” sound 
with a microphone and converts it into a number called a sound level.  Sound 
levels are expressed in units of decibels (dB).   
 
To correlate the microphone signal to a level that corresponds to the way humans 
perceive noise, the A-weighting filter is used.  A-weighting de-emphasizes low-
frequency and very high-frequency sound in a manner similar to human hearing.  
The use of A-weighting is required by most local agencies as well as other federal 
and state noise regulations (e.g. Caltrans, EPA, OSHA and HUD).  The 
abbreviation dBA is often used when the A-weighted sound level is reported. 
 
Because of the time-varying nature of environmental sound, there are many 
descriptors that are used to quantify the sound level.  Although one individual 
descriptor alone does not fully describe a particular noise environment, taken 
together, they can more accurately represent the noise environment.  There are 
four descriptors that are commonly used in environmental studies; the Lmax, Leq, 
L90 and Ldn/DNL (or CNEL).   
 
The maximum instantaneous noise level (Lmax) is often used to identify the 
loudness of a single event such as a car pass-by or airplane flyover.  To express 
the average noise level, the Leq (equivalent noise level) is used.  The Leq can be 
measured over any length of time but is typically reported for periods of 15 
minutes to 1 hour.  The background noise level (or residual noise level) is the 
sound level during the quietest moments.  It is usually generated by steady 
sources such as distant freeway traffic.  It can be quantified with a descriptor 
called the L90 which is the sound level exceeded 90 percent of the time. 
 
To quantify the noise level over a 24-hour period, the Day/Night Average Sound 
Level (Ldn or DNL) or Community Noise Equivalent Level (CNEL) is used.  These 
descriptors are averages like the Leq except they include a 10 dBA penalty for 
noises that occur during nighttime hours (and a 5 dBA penalty during evening 
hours in the CNEL) to account for peoples increased sensitivity during these 
hours. 
 
In environmental noise, a change in the noise level of 3 dBA is considered a just 
noticeable difference.  A 5 dBA change is clearly noticeable, but not dramatic.  A 
10 dBA change is perceived as a halving or doubling in loudness. 
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2. Regulatory Setting 
 

a. California Environmental Quality Act (CEQA) 
 
The California Environmental Quality Act (CEQA) requires the analysis of 
potential noise impacts from projects.  The noise impacts are to be assessed 
with respect to applicable standards and significant noise increases. 

 
b. Contra Costa County 
 

The Noise Element for the County of Contra Costa General Plan has goal 
and policy statements.  Policy statement 11-1 is that “new projects shall be 
required to meet acceptable exterior noise level standards as established in 
the Land Use Compatibility for Community Noise Environments”, which is 
shown in Figure 1.  These standards are used to protect the new uses from 
existing and future noise sources.  For this project, the applicable standard is 
a DNL of 60 dBA which is the limit for “normally acceptable” noise levels at 
single-family residential land use.   
 
The County’s Noise Element policy 11-4 requires that any new, single-family 
housing meet an outdoor Ldn of 60 dBA and an indoor Ldn of 45 dBA.   
 
The County’s Noise Element policy 11-8 addresses construction noise by 
stating that “construction activities should be concentrated during the hours of 
the day that are not noise-sensitive for adjacent land uses.” 
 
The General Plan states that a proposed land use should be evaluated in 
terms of noise impacts on existing land uses based upon significant noise 
increases with the potential for adverse community response (Implementation 
Measure 11-b).  The General Plan Noise Element background material states 
that a change in noise level of at least 5 dBA is required before any 
noticeable change in community response would be expected.  Therefore, for 
the purposes of this noise impact analysis, an increase in DNL of 5 dBA at 
existing residences due to the project is considered a significant noise 
impact. 
 
The County does not have a noise ordinance for the regulation of individual 
noise sources such as pool pumps and air-conditioners.   

 
 
 
 
 

E-3



Pantages Bays, Discovery Bay, CA Page 3 
Environmental Noise Study 13 July 2010 
 

 

Figure 1:  Land Use Compatibility for Community Noise Environments 

 
 
a) Normally Acceptable – Specified land use is satisfactory, based upon the assumption that 

any buildings involved are of normal conventional construction, without any special noise 
insulation requirements. 

b) Conditionally Acceptable – New construction or development should be undertaken only 
after a detailed analysis of the noise reduction requirements is made and needed noise 
insulation features included in the design. 

c) Normally Unacceptable – New construction or development should generally be 
discouraged.  If new construction or development does proceed, a detailed analysis of the 
noise reduction requirements must be made and needed noise insulation features included 
in the design. 

d) Clearly Unacceptable – New construction or development clearly should not be 
undertaken. 
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3. Existing Noise Environment 
 
The project site is currently vacant except for a few small structures and some 
trees.  The south and east sides of the site are bounded by Kellogg Creek which is 
part of Discovery Bay.  The north side is bounded by an intake channel.  The west 
side of the site is bounded by two single-family housing developments along Point 
of Timber Road.  Point of Timber road currently terminates in a cul-de-sac on the 
west side of the property.   
 
There are several sources of noise in the study area.  These include cars on Point 
of Timber Road, airplanes overhead, and watercraft on Kellogg Creek.   

 
Noise Measurements 
 
Noise measurements were made on and around the project site to quantify the 
existing noise environment during 22 – 26 April 2010.  The measurements 
included long-term, 4-day noise measurement (Location A and B) and short term, 
15–minute measurements at two locations (Locations 1 and 2).  The measurement 
locations are shown in Figure 2. 
 
The measurements were made at locations that represent the noise exposure of 
existing and proposed residences.  The short-term measurement results were 
correlated with simultaneous measurements at the long-term monitoring location 
to determine the DNL at the short-term measurement locations.  Table 2 shows 
the results of the short-term measurements.  Figures 3 and 4 show the hourly 
noise levels at the long-term Locations A and B.  The measurements span both 
weekdays and weekends.  The Ldn shown in the table heading is based on an 
average weekly basis. 
 
During the noise measurement program at Location B there was sound from loud 
“hot rod” cars and a police response.  This appears as spikes on the chart during 
the 2 - 4 PM time period on Friday, 23 April 2010.  There were also loud, nearby 
lawn mowing/weed whacking sound on Saturday, 24 April 2010.  These events 
were excluded from the Ldn calculations because they are not representative of the 
long-term, area-wide noise environment. 
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Figure 2:  Noise Measurement Locations 
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Table 2:  Noise Measurement Results – April 2010 

A-weighted Sound Levels, dBA 
Location Time/Date 

Leq L10 L50 L90 Ldn* 

1 

West Property Line of project site.  
Adjacent to existing homes. 
160 feet north of Point of Timber Road 
5 ft elevation 

6:00 P.M. - 
6:15 P.M. 
(4/22/10) 

45 49 41 36 53 

2 
Along Kellog Creek 
5 ft elevation 

6:30 P.M. - 
6:45 P.M. 
(4/22/10) 

43 47 39 35 45 

*Estimate of Ldn based on comparison of short-term measurements with results of long-term measurement. 
 
 

Figure 3:  Long-term Noise Measurement Results - Location A 
Ldn = 52 dBA 
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Figure 4:  Long-term Noise Measurement Results - Location B 
Ldn = 53 dBA  
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Traffic Noise 
 
The main sources of traffic noise in the study area are Point of Timber Road Bixler 
Road, State Route 4 and Newport Drive.  Since these roadways do not run 
alongside the site, the traffic noise at the site is primarily from distant roadways.  
Table 3 shows the calculated existing noise levels along the roads that access the 
site. 
 
Watercraft  
 
Watercraft such as boats and personal watercraft (e.g. jet skis) create noise at the 
project site and the existing homes on the east side of Kellogg Creek.  The data 
from the noise monitor at Location A was reviewed to quantify the watercraft noise 
over the two weekend days of noise measurements.  There were 36 distinct boat 
passbys on Saturday and 58 on Sunday.  The typical watercraft produced a 
maximum noise level (Lmax) of between 60 and 70 dBA.  The loudest Lmax was 79 
dBA.  The measured noise levels shown in Figures 4 and 5 are average noise 
levels that are dominated by other noise sources such as distant traffic and 
construction.  The DNL due to watercraft alone is less than 50 dBA.  These results 
are representative for both the new project homes and the existing homes across 
the creek. 
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Motorboat noise is regulated by the State of California Harbors and Navigation 
Code Section 650-674.  There are also local regulations affecting boat watercraft 
use.  According to the Contra Costa Sherriff Marine Patrol there is a 5 mph speed 
limit and a “no wake” zone in all of Discovery Bay including Kellogg Creek.  Boats 
are not restricted from use during nighttime hours, but personal watercraft (e.g. jet 
skis) are restricted from dusk until dawn.  

 
Aircraft 
 
Several airplanes overflights were noticed during the noise measurement program 
including jets and smaller general aviation aircraft.  The infrequent nature and 
relatively low noise levels means that they are not a significant contributor to 
average noise levels. 
 

B. Impact Discussion 
 

1. Increased Traffic Noise 
 

Project generated traffic has the potential to increase noise on roadways in the 
area.  These roadways include Point of Timber Road, Bixler Road and Newport 
Drive.  Existing and future noise levels were calculated using the Federal Highway 
Administration’s Traffic Noise Model (TNM 2.5) based on the traffic volumes 
contained in the traffic study prepared for the project (Fehr and Peers, April 2010).   
  
Along Point of Timber Road, west of the project, the ambient measured noise 
levels were used for the existing condition since the roadway currently ends at the 
project site and there is no through traffic.  Also, along Point of Timber Road 
between Bixler Road and the project site, traffic noise levels are reduced by 5 dBA 
to account for the masonry wall between the existing backyards and the roadway. 
Table 3 shows the predicted DNL for each scenario and Table 4 summarizes the 
resulting increase in noise. 
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Table 3:  Predicted DNL for Roads Surrounding Project Area 
 

DNL at 50 feet from Centerline of Road (dBA) 

Road Segment 
Existing 

Existing 
plus 

Project 
Cumulative 

Cumulative 
plus 

Project 
Balfour Road to 
Point of Timber Road 

64 64 65 65 

Point of Timber Road  
to Marsh Creek Road 

66 67 68 68 Bixler Road 

Marsh Creek Road to 
State Route 4 

66 67 69 70 

Byron Highway to 
Bixler Road 

56 59 63 63 

Just east of Bixler 
Road  

55 57 56 57 
Point of Timber 
Road 
 

Just west of Project 
Site 

51 54 52 55 

Bixler Road to Slifer 
Drive 

57 58 60 60 

Slifer Drive to Newport 
Lane 

55 56 59 59 Newport Drive 

Newport Lane to  
State Route 4 

56 57 60 60 
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Table 4:  Predicted DNL Increase Due to Traffic Noise 
 

Increase in DNL (dBA) 
with respect to the  
Existing Condition  Road Link 

Existing plus 
Project 

Cumulative 
Cumulative plus 

Project 

Balfour Road to 
Point of Timber Road 

0.1 0.5 0.6 

Point of Timber Road  
to Marsh Creek Road 

0.9 2.0 2.5 Bixler Road 

Marsh Creek Road to 
State Route 4 

0.5 3.3 3.5 

Byron Highway to 
Bixler Road 

2.2 6.3 7.0 

Just east of Bixler 
Road  

1.9 1.0 2.6 
Point of Timber 
Road 
 

Just west of Project 
Site 

3.6 1.1 4.4 

Bixler Road to Slifer 
Drive 

1.1 3.0 3.6 

Slifer Drive to Newport 
Lane 

1.0 4.2 4.6 Newport Drive 

Newport Lane to  
State Route 4 

0.4 3.3 3.5 

 
The greatest increase in noise due project traffic occurs on Point of Timber Road.  
The “Existing plus Project” noise levels are 2.2 to 3.6 dBA greater than the existing 
conditions.  Since this increase is less than the threshold of 5 dBA for a noticeable 
change in community response, this is a less than significant project noise impact. 
  
In the “Cumulative plus Project” condition the only increase greater than the 5 dBA 
threshold is 7.0 dBA along Point of Timber Road between Bryron Highway and 
Bixler Road.  This is a significant cumulative impact at the approximately seven 
existing ranch residences along this roadway segment.  It should be noted that this 
cumulative impact would be significant even without the project since increase 
would be 6.3 dBA with respect to the existing condition.  The project’s contribution 
of 0.7 dBA to the cumulative noise level would not be considered “cumulatively 
considerable.” 
 
Mitigation 
 
Noise barriers could be used to reduce the traffic noise for outdoor use areas 
around these residences.  For example, a six- to eight-foot tall wall or solid fence 
can reduce noise levels sufficiently to eliminate the increase of 7.0 dBA.  However, 
the noise barrier may not be effective where gaps would be needed for driveway 
access.  A detailed home-by-home review would need to be conducted to 
determine the locations and effectiveness of noise barriers.   
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2. Increased Watercraft Noise 
 

The project will increase the number of watercraft passbys along Kellogg Creek 
which is a major thoroughfare for Discovery Bay.  This will result in an increase in 
noise at the existing Discovery Bay homes along Kellogg Creek.  The project’s 
transportation analysis (Fehr and Peers, April 2010) indicates that the project 
represents less than a 5 percent increase in active boat population in the 
Discovery Bay waters.  Since the type of boats and the manner in which they are 
operated is expected to be the same with the new homes as with the existing 
homes, the Lmax from individual boat passbys would be the same.  The Ldn will 
increase due to the increased activity.  The increase in noise level is calculated by 
using the standard formula of 10 times the logarithm of the ratio of the number of 
future boats to the number of existing boats.  This corresponds to an increase in 
the watercraft generated DNL of less than 1 dBA.  This is a less than significant 
impact. 
 
It should be noted that the because of a history of noise complaints from residents, 
the Draft EIR for the Discovery Bay West General Plan Amendment and Related 
Actions contains mitigation measures measure to reduce the noise impacts of 
increased water craft noise.  These include: 
 

• Enforcement of speed limit through added marine patrol or other techniques 
such as CC&Rs stipulation that marina privileges may be suspended if 
speeding citation is received. 

• Limitations through CC&Rs stipulation on noise level produced by 
watercraft that can be moored at the marina, limiting craft to those type 
documented or demonstrated to produce noise at acceptable levels, with 
the burden of proof resting on the water craft owner. 

  
3. Land Use Compatibility 
 

The project homes would be exposed to a DNL below 60 dBA.  This is considered 
“normally acceptable” for single family residential development and, therefore, this 
is not considered to be a significant impact. 
 
The project site is located approximately 1000 feet south of agricultural lands.  
Noise from agricultural equipment may be audible at times but would generate 
relatively low average noise levels.  The Draft EIR for the Discovery Bay West 
General Plan Amendment and Related Actions contains a mitigation measure to 
provide a buffer of 100 feet between agricultural uses and residential uses.  The 
project maintains this separation. 
 

E-12



Pantages Bays, Discovery Bay, CA Page 12 
Environmental Noise Study 13 July 2010 
 

 

4. Construction Noise and Vibration 
 

Noise from construction typically occurs in four distinct phases: site preparation, 
foundation work, framing and interior work.  The first two phases are typically the 
noisiest due to the use of heavy machinery.  Table 5 shows equipment noise 
levels for various construction equipment and activities.  The noise levels are 
shown for a distance of 50 feet from the noise source.  The noise levels in Table 5 
are representative for the homes on the west side of the project site (Lakeshore 
and Ravenswood) when activities are occurring on the westernmost project lots.  
The construction noise levels will decrease at a rate of 6 dBA per doubling of 
distance from the source.  Therefore, the existing Discovery Bay homes across 
Kellogg Creek from the project will be exposed to noise levels at least 15 dBA less 
than those in Table 5 when construction occurs on the project lots which are at 
least 300 feet away.  Equipment will be closer to the Discovery Bay homes (150 
feet) during the excavation of the channel (Kelllog Creek) and noise levels will be 
10 dBA less than those shown in Table 5. 
 

Table 5: Construction Equipment Noise Levels at 50 Feet 

Construction Equipment 
Maximum Noise 
Level (Lmax) dBA 

at 50 feet 

Backhoe 78 
Compactor (ground) 83 
Compressor (air) 78 
Concrete Mixer Truck 79 
Concrete Pump Truck 81 
Crane 81 
Dozer 82 
Dump Truck 76 
Excavator 81 
Front End Loader 79 
Generator 81 
Paver 77 
Pneumatic Tools 85 
Pumps 81 
Roller 80 
Scraper 85 

Source: FHWA Roadway Construction Noise Model 
User’s Guide, 2006 (FHWA-HEP-05-054) 
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In addition to the construction activities required for a typical residential project, 
this project will also involve extensive excavation/dredging in order to create the 
bays, coves and waterways around the homes.  The excavated soil would be 
moved around the site with diesel equipment (dozers, scrapers etc.) for drying, 
placement and compaction.  The project would be a balance cut and fill so there 
will be no import or export of fill soil.  Also, the project will require shoring at the 
backs of the waterfront lots.  This shoring work will be accomplished with cement 
deep soil mixing (CDSM).  This shoring work will be completed prior to the 
excavation of the creek bank, bays and coves.  It is expected that the grading of 
the lots would be completed in one year and at most, less than two years.   
 
Table 6 shows the noise levels from the excavation activities at the various 
existing noise sensitive receivers in the study area.  The excavation noise levels 
are based on a noisier equipment item with a noise level of 85 dBA at 50 feet.  The 
noise levels from CDSM are primarily due to the drill/crane unit, cement silo and a 
generator.  The composite noise level was measured by RGDL at a similar 
operation to be 76 dBA Leq at a distance of 50 feet.  Therefore, the noise levels 
from CDSM would be no more than the ‘excavation’ noise levels.  The distances 
are based on the closest point of the shoreline to the receiver.  The calculated 
noise levels at the existing residences do not include any noise reduction for 
acoustical shielding provided by intervening structures.  The calculated noise 
levels for Timber Point Elementary include a factor of 5 dBA to account for the 
acoustical shielding provided by the intervening buildings (Ravenswood homes). 
 
Noise Impact at Existing Residences 
 
Contra Costa County does not have quantitative noise performance standards for 
construction activities.  The General Plan Noise Element addresses construction 
noise by stating that “construction activities should be concentrated during the 
hours of the day that are not noise-sensitive for adjacent land uses.” 
 
The State of California’s Model Community Noise Ordinance (Office of Noise 
Control, 1977) contains noise level limits of 75 dBA for mobile construction 
equipment and 60 dBA for stationary equipment at single-family residential areas.  
Although these standards have not been adopted by the County, for the purposes 
of this noise study, these limits are used to assess the construction noise impacts 
at residences. 
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Table 6:  Excavation Noise Levels at Existing Noise Sensitive Receivers 
  

Existing Noise Sensitive 
Receiver 

Location Receiver Type 

Construction 
Area 

Distance (feet) 

Maximum Noise 
Level (Lmax) dBA

During 
Excavation 

North Cove 1300 57 
Lakeshore Residential 

North Bay 250 71 
North Bay 250 71 
South Bay 550 64 Ravenswood Residential 

South Cove 300 69 
Kellogg Creek 150 75 

Discovery Point Residential 
"A" Court 300 69 

Cabrillo Point Residential "D" Street 300 69 
"D" Street 300 69 

North Point Residential 
Kellogg Creek 250 71 
"G" Street 300 69 

South Point Residential 
Kellogg Creek 200 73 

Surfside Place Residential South Cove 550 64 

Timber Point 
Elementary 

School 
North Bay, South 
Bay, and South 
Cove 

1700 49 

 
 
Since the grading will last for up to two years and the noise levels will regularly 
exceed 75 dBA, the noise from construction is considered a significant impact at 
the existing homes along the western property line.   
 
Mitigation  

 
The Project sponsor should prepare a detailed construction noise mitigation plan 
for review and approval by the County.   The goal of the plan is to provide a 
framework for notifying neighbors of the extent of the noise that can be expected, 
what mitigation will be applied, and who to call if there are noise related 
complaints.  Submission of this construction noise mitigation plan could be 
required as part the building permit application.  Information in the plan shall 
include but not be limited to the following: 

1. Construction schedule showing dates and location of activities.  

2. Notification of neighbors at least 30 days in advance of extreme noise-
generating activities about the estimated duration of the activity. 

3. List of equipment to be used during each major construction phase, sound 
level estimates for each phase.  

4. The construction noise mitigation plan shall use the California Model 
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Community Noise Ordinance limits of 75 dBA for mobile equipment and 
60 dBA for stationary equipment as the primary noise mitigation goals.   

5. Height length and location of any recommended noise barriers.  The 
barriers can be constructed out of wood or other materials as long as they 
have a minimum surface weight of about 2.5 lbs per square foot.   Possible 
materials include 1-1/8-inch-thick plywood or fully overlapping 1x redwood 
boards (1-1/2 inch thick total).  The barriers would likely be 6 to 8 feet tall 
range but this would be refined as part of the construction noise control 
plan.  Issues to consider when determining the ultimate height, length and 
location of the barriers are the actual construction practices, including 
equipment to be used and the location and duration of noisier activities.   
The topography will also need to be considered in the final determination of 
barrier heights and effectiveness. 

6. Truck routing to minimize noise at existing noise sensitive uses. The project 
sponsor shall limit trucks to routes, hours and days of the week set by the 
City of Richmond. 

7. Location of stationary equipment as far from residents or schools as is 
practicable and/or enclose said noise source. 

8. The project sponsor shall require the contractor to use electric or 
hydraulically powered rather than diesel or pneumatically powered 
equipment and construction tools as feasible. 

9. Provide intake silencers and exhaust mufflers on vehicles and equipment 
and/or acoustically shroud or shield impact tools as feasible. 

10. Designation of a construction noise coordinator that will be responsible for 
implementing the noise control measures and responding to complaints.  The 
construction noise coordinator shall be available during all times when grading 
is occurring and shall maintain a log of complaints. 

This mitigation would reduce noise impacts, primarily by notifying neighbors and 
coordinating noise complaints.  The greatest potential for noise reduction is 
through the use on temporary noise barriers along the west property lines with the 
existing residences.  Noise barrier would provide noise reductions in the range of 5 
to 10 dBA.  Since this would be a clearly noticeable improvement and reduce most 
mobile equipment noise to less than 75 dBA in the backyards, this noise impact 
would be less than significant after mitigation.  
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Noise Impact at Timber Point Elementary 
  
The learning environment is particularly sensitive to noise related disturbance.  
The American National Standards Institute (ANSI) suggests that intrusive noises in 
classrooms should not exceed 40 dBA for more than 10 percent of any given hour.  
The State of California Streets and Highways Code Section 216 has a 
recommended interior hourly Leq of 52 dBA for schools near highways which is 
less restrictive than the ANSI standard.  

Both the ANSI and Section 216 standards are intended for on-going and regular 
noises from sources such as roadways and airports whereas the proposed project 
construction noise will vary considerably and have a finite duration.  Regardless, a 
comparison of project construction noise with the ANSI standard is informative and 
can help put the impact into perspective. 

Table 6 shows predicted exterior noise levels of 49 dBA for excavation. Interior 
noise levels with the windows open would be about 15 dBA less due to the noise 
reduction provided by the building.  Therefore, excavation noise would be less 
than the ANSI guideline and the Leq 52 dBA standard in the State of California 
Streets and Highways Code.  This is considered a less than significant noise 
impact.   

 

 
05-049-1_Pantages Bays_Report_13jul10.doc 
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AGREEMENT BETWEEN  
BYRON UNION  SCHOOL DISTRICT 

AND 
PANTAGES AT DISCOVERY BAY, LLC 

 
 

PREAMBLE 

This AGREEMENT BETWEEN BYRON UNION SCHOOL DISTRICT AND 
PANTAGES AT DISCOVERY BAY, LLC (“Agreement”), is entered into and effective as of 
September 19, 2006 (“Effective Date”) between BYRON UNION  SCHOOL DISTRICT, a 
school district organized and existing under the laws of the State of California, (“District”) and 
PANTAGES AT DISCOVERY BAY, LLC, a California limited liability company 
(“Developer”). 

 
RECITALS 

 

A. California law allows school districts to impose fees on residential construction 
for the purpose of financing the acquisition and construction of school facilities to serve 
residential development within their boundaries.  At the time of the Effective Date, such 
mitigation fees are statutorily authorized under the Leroy F. Greene School Facilities Act of 
1998 (“School Facilities Act”) (1998 Statutes, Chapter 407), sections 17620, et seq., of the 
Education Code and sections 65995, et seq., of the Government Code (“Statutory Mitigation 
Fee”).  The Statutory Mitigation Fee adopted by District as of the Effective Date is $2.24 per 
square foot of residential construction and $0.36 per square foot of commercial construction.  
The District is in the process of adopting statutory rates of $2.63 per square foot for residential 
construction and $0.42 per square foot of commercial construction.  Pursuant to a fee revenue 
sharing agreement with the Liberty Union High School District, the District is entitled to collect 
70% of the Statutory Mitigation Fee and the Liberty Union High School District is entitled to 
collect 30% of that fee.  The District is currently in the process of studying supplemental “Level 
2” Fees pursuant to Government Code section 65995.5. 

B. Developer proposes to develop residential units on property located within the 
boundaries of the District (the “Project”).  The specific property proposed to be developed as 
part of the Project (the “Property”) is more particularly described in Exhibit A, which is 
attached hereto and incorporated herein by reference.   

C. The purpose of this Agreement is to provide appropriate funding for school 
facilities, including facilities related to particular programs, school related equipment and 
supplies, and non-recurring program costs (exclusive of salaries), to serve students who will 
reside in the Project and for the benefit of Project residents and the surrounding community.  The 
further purpose of this Agreement is to ensure that the funds committed by Developer herein in 
excess of the Statutory Mitigation Fee (“Supplemental Funding”) be acknowledged and treated 
as a gift or donation and not be subject to the limitations set forth in the School Facilities Act or 
any subsequent legislation regarding school impact fees. 
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D. Developer understands and acknowledges that the Supplemental Funding 
Developer is agreeing to provide under this Agreement constitutes a gift or donation to the 
District.  Notwithstanding any provision of law, Developer is hereby irrevocably committed to 
this Agreement and acknowledges that Developer’s commitment is fully enforceable as a binding 
contract, and Developer will not assert in any manner that the District is acting in excess of its 
powers in entering into this Agreement.  Developer acknowledges that the Supplemental 
Funding agreed to pursuant to this Agreement is in excess of the Statutory Mitigation Fee.  
Developer recognizes that the District has acted in reliance upon the terms of this Agreement. 

E. Developer desires that school facilities be timely funded and constructed to 
provide adequate facilities for elementary and intermediate students (K-8) expected to be 
generated by the Project, and is therefore willing to make the Combined Payment (as defined 
below) in the amounts and at the times specified herein. 

F. The intent of the parties is that the District is to have greater flexibility regarding 
the use of the Supplemental Funding than is otherwise permitted regarding the Statutory 
Mitigation Fee, in part to provide the District with the ability to address funding shortfalls 
through the State of California’s school facility funding program under the School Facilities Act 
or any subsequent legislation, to provide for facilities needs that the State’s program does not 
address, to fund supplies and equipment for the new facilities necessitated by development, and 
also to address program-driven facilities needs and non-recurring program costs (exclusive of 
salaries) to serve that development. 

AGREEMENT 
 

Section 1 DEFINITIONS 

1.1 “Agreement” means this School Impact Mitigation Agreement. 

1.2  “Assessable Space.”  See Section 2.1. 

1.3  “Business Days.”  See Section 5.1. 

1.4 “Combined Payment.”  See Section 2.1. 

1.5 “Days.”  See Section 5.1. 

1.6 “Default.”  See Section 5.3. 

1.7 “Defaulting Party.”  See Section 5.3. 

1.8 “Developer” means Pantages at Discovery Bay, LLC. 

1.9 “District” means the Byron Union  School District. 

1.10 “Effective Date.”  See Preamble. 
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1.11 “Non-Defaulting Party.”  See Section 5.3. 

1.12 “Notice of Default.”  See Section 5.3. 

1.13  “Prevailing Party.”  See Section 5.8. 

1.14 “Project.”  See Recital B. 

1.15 “Property.”  See Exhibit A. 

1.16 “SAB.”  See Section 2.3. 

1.17 “Settlement Meeting.”  See Section 5.5. 

1.18 “State Funding.”  See Section 4.1. 

1.19 “Statutory Mitigation Fee.”  See Recital A. 

1.20 “Supplemental Funding.”  See Recital C. 

1.21 “Transfer.”  See Section 3.4. 

1.22 “Releases Property.”  See Section 3.6.  

1.23 “Residential Unit.”  See Section 2.1. 

Section 2 PAYMENTS TO DISTRICT 

2.1 Gifts Related to Residential Development.  Developer hereby agrees that, in 
addition to the payment of any Statutory Mitigation Fee then applicable, Developer shall provide 
the Supplemental Funding, which constitutes a gift or donation, to District at the same time that 
the Statutory Mitigation Fee is required by law to be paid to District for each unit of new 
residential development within the Project (“Residential Unit”) per square foot of assessable 
space, as that term is defined in current Government Code section 65995(b)(1) (“Assessable 
Space”).  The Supplemental Funding and the Statutory Mitigation Fee, inclusive of the 
inflationary adjustment set forth in Section 2.3, shall be referred to herein as the “Combined 
Payment.”  The Supplemental Funding to be paid for each Residential Unit in the Project shall 
be the positive difference between the Combined Payment and the Statutory Mitigation Fee.   
The Combined Payment shall be Four Dollars and Sixty-Seven Cents ($4.67) per square foot of 
Assessable Space up to a maximum of 4,000 square feet, at which point the Combined Payments 
shall be capped.  The Combined Payment and the Statutory Mitigation Fee shall be subject to 
annual adjustment for inflation pursuant to Section 2.3 of this Agreement.  At no time shall the 
sum of the Statutory Mitigation Fee and the Supplemental Funding exceed $4.67 (adjusted for 
inflation pursuant to Section 2.3) multiplied by 4,000, except as otherwise set forth herein.  In the 
event that the conditions of Section 2.4 are met, and “Level 2” or “Level 3” fees exceed the 
Combined Payment, then the square footage cap shall not apply, and Developer shall pay the 
applicable “Level 2” or “Level 3” fee for all assessable space. 
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2.2 Use of Supplemental Funding.  District agrees to utilize Supplemental Funding 
donated by Developer under Section 2.1 to construct, reconstruct, or modernize the District’s 
facilities serving or anticipated to serve the Project, including facilities related to particular 
programs, and to provide school related equipment and supplies beyond applicable minimum 
State standards.  Types of uses for Supplemental Funding authorized under this Agreement 
include, but are not limited to:  purchase of equipment and furniture, development and stocking 
of libraries, provision of interim housing to address capacity shortfalls while school construction, 
modernization and improvement is being undertaken, upgrades to existing facilities or new 
school construction that exceed the standards authorized by the State, and non-recurring program 
costs (exclusive of salaries).  District shall retain discretion as to what school facilities are 
constructed within the District and when and how those facilities are constructed. 

2.3 Inflationary Adjustments.  The Combined Payment shall be subject to an annual 
adjustment for inflation during the term of this Agreement using the percentage increase for 
developer fees authorized by the California State Allocation Board pursuant to Government 
Code section 65995(b)(3).  If Government Code section 65995(b)(3) is amended or repealed, or, 
for any other reason, the State Allocation Board (“SAB”) no longer adjusts the developer fee 
index, then the Combined Payment shall be increased by the amount of the increase in the 
construction cost index of whichever of the following have a percentage increase that is closest 
in percentage to the increase in the index utilized by the SAB over the most recent twelve month 
period of SAB use:  the Lee Saylor Cost Index, the construction cost index of the Engineering 
News Record, or the R.S. Means Cost Data index.  The Combined Payment shall be subject to 
annual adjustments commencing on January 31, 2007, so that the first annual increase that the 
District may adopt will become effective on or after January 31, 2007, with ensuing annual 
increases on or after January 31 of each ensuing year.  Annual adjustments pursuant to this 
paragraph shall each become effective upon notice to Developer of the applicable increase.  
Notice shall be given no earlier than January 1 of each year with the initial increase occurring no 
sooner than January 31, 2007.  The Statutory Mitigation Fee may be increased by District from 
time to time, as allowed by law.   

2.4 Change in State Law.  In the event that state law or regulation allows imposition 
of a fee higher than the Combined Payment through a “Level 2” or “Level 3” fee under current 
Government Code sections 65995.5 and 65995.7 (i.e. if the Level 3 fee multiplied by the square 
footage of any Residential Unit exceeds the Combined Payment), then that higher Level 2 or 3 
fee shall be paid rather than the Combined Payment, until such time that the higher Level 2 or 3 
is for any reason no longer in effect, at which time the Combined Payment shall again go into 
effect.  Except as expressly stated in Section 2.2 and this Section 2.4, regardless of any change in 
state law or regulation that would otherwise allow imposition of a higher fee than the Combined 
Payment, Developer’s funding obligation to District shall be limited to the Combined Payment. 

2.5 Full Mitigation.   

(a) Exclusive Mitigation.  The Combined Payment (or the Level 2 or 3 fee, 
under the circumstances described in Section 2.4) shall be the sole and exclusive school 
mitigation payable in connection with development of the Project regardless of any future 
change in law, rule, regulation, or policy and shall be in lieu of any and all fees, charges, 
exactions, levies, dedications, costs, assessments, taxes, or requirements whatsoever due, 
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payable, or sought by District currently or in the future relating in any manner to school impacts 
or school facilities.  Nothing herein shall prohibit the District from responding to a written 
request for comments from a public agency regarding issues other than the Project’s impact on 
the capacity of schools. 

(b) District’s Covenants.  District covenants and agrees that, with respect to 
the Project, it shall not oppose such development or assist or engage in any of the following 
actions if the reasonably foreseeable result of any of them, directly or indirectly, would be to 
require payment of any exaction or imposition of any mitigation measures on the Project other 
than or in excess of the Combined Payment: 

(i) exercise any power or authority (under Section 53080 of 
the Government Code or any other provision of applicable law) to levy a fee, 
charge, dedication, special tax, or other form of requirement against the Project 
for the purpose of funding or financing any school facilities; 

(ii) require any other governmental entity to exercise, or 
cooperate with any governmental entity in the exercise of the power under Title 7, 
Division 1, Chapter 4.7 of the Government Code (commencing with Section 
65970) or any other law, to require the dedication of land, the payment of fees in 
lieu thereof, and/or the payment of special taxes for interim or permanent school 
facilities as a condition to the approval of development of the Project; 

(iii) seek to condition development of the Project on the basis of 
inadequate school facilities or seek other forms of mitigation with respect to the 
adequacy of school facilities to serve the Project, including, but not limited to, the 
establishment of developer fees, the payment of special taxes, the payment of 
money, the dedication of land, or the application of an assessment or requirement 
of any nature against the Project or any portion thereof permitted by present or 
future state law, rulings, regulations, and court decisions; and 

(iv) suggest, request, initiate, or support litigation to require 
developer fees, mitigation fees, or any other charges to Developer with respect to 
school mitigation specifically in connection with development of the Project. 

Notwithstanding any provision in this Agreement to the contrary, nothing contained 
herein shall preclude District from levying a voter-approved special tax or general obligation 
bond tax or similar measure on the Project provided such measure is uniformly imposed on all 
property within the District. 

2.6 District Cooperation.  District shall cooperate with Developer in processing of 
entitlements for Developer’s Project within the Town of Discovery Bay in Contra Costa County 
(“County”), said cooperation to be limited to technical assistance and provision of necessary 
information and signatures unless otherwise agreed to by District.  Nothing in this Agreement 
shall require District to advocate for approval of said entitlements.  At the request of Developer, 
District shall promptly confirm in writing to the County that Developer has entered into this 
Agreement, and that all school-related impacts, including school facilities, equipment, and 
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program impacts stemming from the Project have been adequately addressed as a result of this 
Agreement. 

2.7 Equal Treatment 

(a) On or about January 1st of each year, or as soon as reasonably practicable 
thereafter, or upon Developer’s written request at any other time, District shall provide 
Developer with copies of all mitigation agreements entered into by District and other developers 
or landowners subsequent to execution of this Agreement that District has not already provided 
to Developer.   

(b) In order to equalize treatment of landowners seeking to develop within the 
District’s boundaries, District agrees to use its best efforts to enter into agreements comparable 
to this Agreement with other developers or landowners in order to obtain financial commitments 
for school facilities from them at least equal to the commitments for the amount of the Combined 
Payment set forth in this Agreement.  However, if not withstanding the use of such best efforts, 
District is unable to enter into such other agreements with other developers or landowners, such 
inability shall not constitute a breach of this Agreement. 

2.8 Election to Construct School Facility.  District and Developer may hereafter 
agree that, in lieu of paying some or all of the Combined Payment (or the Level 2 or 3 fee, under 
the circumstances described in Section 2.4), Developer shall construct or cause to be constructed 
a school facility selected by District.  If Developer and District agree, each in their sole 
discretion, that such a facility shall be constructed in lieu of payment of some or all of the 
Combined Payment, the parties shall set forth the terms and conditions of such agreement in an 
amendment to this Agreement.   

Section 3 COVENANT RUNNING WITH THE LAND 

3.1 Running Covenant.  This Agreement is created for the benefit of Developer and 
the Project.  Subject to the limitations set forth herein, the covenants of this Agreement shall run 
with the land and shall bind and inure to the benefit of the successors and assigns of the parties.   
Developer agrees for the benefit of District that the Property on which the Project, as described 
in Exhibit A hereto, shall be held, transferred, and encumbered subject to the provisions of this 
Agreement which are for the use and benefit of it and of each and every person who now or in 
the future owns any portion or portions of said real property.  The Property shall be thus held, 
transferred, and encumbered only so long as said Property is developed for residential units.   

3.2 Memorandum of Agreement.  Prior to building permits being issued for the 
Project, Developer or Developer’s successor, subsidiary, affiliated entity or assignee shall 
execute and provide to District two notarized copies of the Memorandum of Agreement which is 
attached and incorporated herein by reference as Exhibit B.  Any party may cause Exhibit B to 
be recorded once fully executed.  In the event that additional properties are later added to Exhibit 
A or an amendment, addendum or supplement thereto, a covenant running with the land and 
execution of Exhibit B as to those additional properties shall not be required until the time that 
the properties are added to Exhibit A. 
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3.3 Satisfactory Performance.  Satisfactory performance by Developer of the 
obligations contained herein as to any part of the Property comprising the Project shall 
extinguish the burden of this covenant on such Property or part of the Property and shall release 
the Developer from the obligations of this Agreement as to that Property or part of the Property.  
District agrees to execute one or more quitclaim deeds or such other documents of record as may 
be reasonably required by Developer to terminate the burden of this covenant on any part of the 
Property comprising the Project within the boundaries of District at the request of the Developer 
after Developer has satisfactorily performed its material obligations contained herein with 
respect to such Property or part of the Property.   

3.4 Transfer Rights.  Nothing in this Agreement shall in any way limit the ability of 
Developer to transfer, sell, assign, encumber or in any way convey (collectively a "Transfer") 
any interest in the Property without the consent of District, provided that Developer provides 
written notice of such Transfer in the manner required for notices under this Agreement and the 
Transferee assumes the obligations of  Developer under this Agreement in writing.  In such 
event, District shall look solely to the Transferee for performance of the Transferring 
Developer’s transferred obligations hereunder. 

3.5 Home Buyers.  This Agreement shall not apply to any agreement between 
Developer and a member of the home-buying public pursuant to which such home buyer has 
agreed to purchase a single lot upon completion of construction of a dwelling unit on such lot, or 
any subsequent sale of such lot after such home buyer acquires the completed home, nor shall 
Developer be required to provide such prospective home buyers any notices or disclosures 
otherwise required under this Agreement other than those notices or disclosures independently 
required by State law.  

3.6 Cancellation of Agreement as to Home buyers.  In the event of satisfactory 
performance by Developer of the obligations contained herein as to a particular lot, and upon the 
recordation of a deed or quitclaim conveying Developer’s interest in such a lot with a completed 
dwelling to a member of the home-buying public, this Agreement shall no longer apply to the 
portion of the Property described in such deed or quitclaim (the “Released Property”).  Upon 
such recordation, with respect to the Released Property, this Agreement shall be terminated and 
of no further force or effect and shall not be a matter of record.  The District and Developer 
hereby authorize and direct that any and all policies of title insurance with respect to the 
Released Property shall not include or describe the Agreement in matters affecting the condition 
of title to the Released Property, or applicable portion(s) thereof, following the recordation of the 
grant deed(s) or the quitclaim deed(s) described above. 

Section 4 STATE FUNDING 

4.1 State Funding.  District shall take all reasonable and appropriate actions necessary, 
under the law in effect at the time this Agreement is executed, to maintain eligibility for receipt of 
School Facility Program grants and other state funds for site acquisition, site development and 
construction, school construction and/or modernization of schools (“State Funding”).  District 
hereby undertakes a continuing duty to exercise its best efforts under the law in effect at the time 
this Agreement is executed to maintain its eligibility for State Funding for school facilities during 
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the term of this Agreement so as to aid in providing facilities to students generated by the Project, 
provided, however, that nothing herein shall entitle Developer to any reimbursement or credit 
based upon the receipt of State Funding by the District (whether pursuant to Government Code 
section 65995.7 or otherwise).  Additionally, nothing herein shall limit the discretion of the Board 
of Trustees of the District to determine consistent with state law how and when eligibility will 
result in application for an expenditure of such funds. 

Section 5 GENERAL CONDITIONS 

5.1 Construction.  The parties acknowledge and agree that each of the parties and 
each of the parties' attorneys have participated fully in the negotiation and drafting of this 
Agreement.  In cases of uncertainty as to the meaning, intent or interpretation of any provision of 
this Agreement, the Agreement shall be construed without regard to which of the parties caused, 
or may have caused, the uncertainty to exist.  No presumption shall arise from the fact that 
particular provisions were or may have been drafted by a specific party, and prior versions or 
drafts of this Agreement shall not be used to interpret the meaning or intent of this Agreement or 
any provision hereof.  “Business days” means days other than Saturdays, Sundays, and federal 
and State legal holidays, and “days” means calendar days.  If the time for performance of an 
obligation under this Agreement falls other than on a business day, the time for performance 
shall be extended to the next business day.  The words “include” or “including” shall be read as 
if followed by the phrase “without limitation.”  "Shall" is mandatory, and "may" is permissive.  
All references to this “Agreement” shall include the Agreement as amended or supplemented in 
compliance with its terms.  Any reference to a statute or regulation shall include any 
amendments thereto.  The words “party” or “parties” refer only to named parties to this 
Agreement.  The definitions in this Agreement apply equally to both singular and plural forms of 
the defined term. 

5.2 Entire Agreement.  This Agreement contains the entire agreement between the 
parties hereto with respect to the matters covered hereby, and supersedes all prior agreements, 
written or oral, between the parties.  No other agreement, statement or promise made by any 
party not contained herein shall be binding or valid, and no change or amendment to the terms of 
this Agreement shall be enforceable unless set forth in a writing duly approved and executed on 
behalf of District and Developer.  It is the intent of the District and Developer that this 
Agreement shall constitute the full and final agreement and settlement of the issue of the 
Project’s impact on school facilities, equipment and programs, and it is the further intent that, 
except as otherwise agreed to by the parties, no party will seek to reopen this Agreement, or 
again raise any issue relating to the impact of the Project on District’s school facilities, 
equipment and programs, or bring any legal challenge to this Agreement. 

5.3 Default and Cure.  Failure by District or Developer to perform any material 
provision of this Agreement shall constitute a default under this Agreement (“Default”).  In the 
event of a Default, the party alleging said Default (“Non-Defaulting Party”) shall give the other 
party (“Defaulting Party”) 30 days’ written notice of Default (“Notice of Default”).  The 
Notice of Default shall specify the nature of the alleged Default and, where appropriate, the 
manner and period of time in which such Default may be satisfactorily cured.  If the nature of the 
alleged Default is such that it cannot reasonably be cured within such 30-day period, the 

F-11



 

9 

commencement of the cure within such time period and the diligent prosecution to completion of 
the cure shall be deemed a cure within such period.  During any cure period, the Defaulting Party 
shall not be considered in Default for the purpose of terminating or instituting legal proceedings.  
If the Default is cured, then no Default shall exist or be deemed to have existed and the Non-
Defaulting Party shall take no further action.  After proper notice and the expiration of such 
thirty (30)-day cure period without cure or commencement of cure, the Non-Defaulting Party 
shall have the following rights and remedies, subject to the dispute resolutions stated herein: 

(a) To specifically enforce the obligations under this Agreement, and 

(b) To exercise any and all rights and remedies the Non-Defaulting Party may 
have under this Agreement by reason of such Default, to the extent that such rights and remedies 
are not inconsistent with the Non-Defaulting Party’s right to specifically enforce this Agreement.  

 

5.4 Relationship of Parties.  The relationship of the parties to this Agreement is 
determined solely by the provisions of this Agreement.  This Agreement does not create and 
shall not be construed to create any agency, partnership, joint venture, trust or other relationship 
with duties or incidents different from those of parties to an arm's length contract.  Each party is 
an independent entity and shall be solely responsible for the employment, acts, omissions, 
control and direction of its employees.  Except as expressly set forth herein, nothing in this 
Agreement shall authorize or empower any party to assume or create any obligation or 
responsibility whatsoever, express or implied, on behalf of or in the name of the other party or to 
bind the others in a manner or make any representation, warranty or commitment on behalf of 
the other party. 

5.5 Claims or Disputes.  Claims or disputes between the District and Developer 
arising from or relating to this Agreement shall be handled in accordance with this Section 5.5 
and Section 5.6.  Promptly after identification of a claim or dispute, authorized representatives of 
the parties involved shall meet face-to-face to review and consider the claim (“Settlement 
Meeting”).  The Settlement Meeting shall occur at the earliest practicable date and shall be for 
the express purposes of: (1) exchanging and reviewing all pertinent documents and information 
relating to the matters and issues in dispute; (2) freely and candidly discussing each party’s 
position; and (3) reaching agreement upon a reasonable, compromise resolution of the claim or 
dispute.  In the event of a third party challenge to this Agreement, the parties hereto shall 
mutually defend such challenge, including sharing the cost thereof. 

5.6 Mediation.  If any claim or dispute remains unresolved after the Settlement 
Meeting, the parties shall promptly submit the matter to mediation by an experienced, mutually 
acceptable mediator.  If the parties are unable to agree upon a mediator, they shall jointly request 
JAMS to appoint a mediator and coordinate the mediation.  Unless the parties both agree upon a 
longer period of time, the mediation shall be held no later than thirty (30) days after the 
Settlement Meeting.  No later than ten (10) days prior to mediation, the parties shall exchange in 
a cooperative and forthright manner all documents, data and information relating to the claim or 
dispute, excepting only those items protected by the attorney/client or other applicable privilege.  
The parties shall share equally the mediator’s fee for the mediation.  All offers, promises, 
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conduct and statements, whether oral or written, made in the course of the Settlement Meeting 
and mediation by the parties, their agents, employees, experts and attorneys, and by the mediator 
and any JAMS employees, are confidential, privileged and inadmissible for any purpose, 
including impeachment, in any litigation or other proceeding involving the parties, provided that 
evidence that is otherwise admissible or discoverable shall not be rendered inadmissible or non-
discoverable as a result of its use in the mediation. 

5.7 Governing Law/Venue.  This Agreement shall be construed in accordance with, 
and governed by, the laws of the State of California applicable to contracts to be performed 
wholly within the State.  Any action or proceeding seeking any relief under or with respect to 
this Agreement shall be brought solely in the Superior Court of the State of California for the 
County of Contra Costa. 

5.8 Attorneys’ Fees.  In any legal action or proceeding arising out of this Agreement, 
or to enforce the terms of this Agreement or any judgment which incorporates this Agreement, 
the prevailing party shall be entitled to recover all reasonable attorneys’ fees, costs and expenses 
incurred therein.  All parties agree not to initiate, file or in any way support any action 
challenging the validity of the provisions of the Agreement or the performance of any rights 
conferred by this Agreement.  In the event of and during the pendency of any legal or equitable 
challenge to the provisions of this Agreement, the terms of this Agreement will stay in full force 
and effect.  As used herein, the phrase “prevailing party” shall mean, without limitation, (a) the 
party who dismisses an action in exchange for sums allegedly due; (b) the party who seeks relief 
by an action and receives relief substantially equal to that sought as a result of settlement of the 
action; or (c) the party determined to be the prevailing party by a court of law. 

5.9 Assignment.  All of the covenants, stipulations, promises, and agreements 
contained in this Agreement by or on behalf of, or for the benefit of either of the parties hereto, 
shall bind and inure to the benefit of their respective successors or assigns.  Developer may 
assign this Agreement to any successor in ownership of the Property or the Project, or any 
portion thereof, provided, (i) any such assignment shall be in writing, (ii) the assignee shall agree 
in such written assignment to assume all of the obligations of Developer hereunder, (iii) any such 
assignment shall be an assignment of all of Developer’s rights and a delegation of all of its 
obligations under this Agreement as to the assigned property or portion of the Project, (iv) a copy 
of the written assignment shall be delivered to District immediately upon execution.  If 
reasonably feasible, Developer shall give at least ten (10) days advance written notice to District 
of the intended assignment, or if ten (10) days is not reasonably feasible, than as much advance 
written notice as is practicable under the circumstances.   

5.10 Time of the Essence.  Time is of the essence of this Agreement and the 
performance by each party hereto of the obligations on that party’s part to be performed. 

5.11 Headings and Captions.  The headings and captions in this Agreement are for 
convenience and reference only; the words contained therein shall in no way be held to explain, 
modify, amplify or aid in the interpretation, construction or meaning of the provisions of this 
Agreement. 
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5.12 Warranty of Authority.  Each person below hereby warrants and guarantees that 
s/he is legally authorized and empowered to execute this Agreement on behalf of the respective 
entity identified in the Preamble to this Agreement. 

5.13 Counterparts.  This Agreement may be executed in separate counterparts, such 
that signatures appear on separate signature pages.  An authentic facsimile copy of an executed 
signature page shall constitute an original.  A copy or original of this document with all signature 
pages appended together shall be deemed a fully executed Agreement. 

5.14 No Third Party Rights.  Nothing in this Agreement, whether express or implied, 
is intended to or shall do any of the following: 

(a) Confer any benefits, rights or remedies under or by reason of this 
Agreement on any persons other than the express parties to it; 

(b) Relieve or discharge the obligation or liability of any person not an 
express party to this Agreement; 

(c) Give any person not an express party to this Agreement any right of 
subrogation or action against any party to this Agreement. 

5.15 Recitals.  The Recitals set forth at the beginning of this Agreement are true and 
correct, and are incorporated herein by this reference. 

5.16 Notices.  All notices or other communications under this Agreement shall be in 
writing and shall be deemed to have been duly given: (a) on the date of personal delivery if 
served personally on the party to whom notice is to be given; and (b) on receipt or rejection if 
deposited in the United States mail registered or certified mail, postage prepaid and return receipt 
requested, or by a nationally recognized overnight courier service (e.g., Federal Express) marked 
for next business day delivery (with proof of delivery required), and addressed to such party at 
its address below or such other address as the parties may hereafter designate by notice given in 
accordance with this Section 5.16. 

To District:  Superintendent 
Byron Union School District 
14301 Byron Highway 
Byron, CA  94514 

 
with a copy to:  Lozano Smith 
   Attn:  Harold M. Freiman 
   2000 Crow Canyon Place, Suite 200 
   San Ramon, CA 94583-1344 
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To Developer:  Pantages at Discovery Bay, LLC 
Attn:  David L. Lazares 
634 N. Santa Cruz Avenue, Suite 100 
Los Gatos, CA  95030 

 
with a copy to:  Bingham McCutchen LLP 

Attn:  Geoffrey Robinson 
1333 N. California Blvd., #210 
Walnut Creek, CA 94596-1270 

 
5.17 Severability.  If any provision of this Agreement is held invalid, void or 

unenforceable but the remainder of this Agreement can be enforced without failure of material 
consideration to any party, then this Agreement shall not be affected and it shall remain in full 
force and effect, unless amended or modified by mutual consent of the parties; provided, 
however, that if the invalidity or unenforceability of any provision of this Agreement results in a 
material failure of consideration, then the party adversely affected thereby shall have the right in 
its sole discretion to terminate this Agreement upon providing written notice of such termination 
to the other party. 

5.18 Further Assurances and Actions.  Each party to this Agreement shall at its own 
expense perform all acts and execute all documents and instruments that may be necessary or 
convenient to carry out its obligations under this Agreement.   

BYRON UNION SCHOOL DISTRICT 
 
 
By: ____________________________________ 
 Thomas M. Meyer, Ed. D 
Its: Superintendent 
 
 
 
PANTAGES AT DISCOVERY BAY, LLC, 
a California limited liability company  
 

By: Silicon Valley LT, Inc., a California corporation, 
Its: Manager 
 
 
By:          
 Ronald M. Tate 
Its: President 
 
 
By:          
 David L. Lazares 
Its: Vice President 
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EXHIBIT A 
 
 
 

LEGAL DESCRIPTION OF PROPERTY 
 
 

[see attached] 
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EXHIBIT B 
 
 
 

MEMORANDUM OF AGREEMENT BETWEEN 
 

PANTAGES AT DISCOVERY BAY, LLC 
 

AND 
 

BYRON UNION SCHOOL DISTRICT 
 
 

[see attached] 
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MEMORANDUM OF AGREEMENT BETWEEN 

 
PANTAGES AT DISCOVERY BAY, LLC 

 
AND 

 
BYRON UNION SCHOOL DISTRICT 

 
WHEREAS, the Byron Union  School District (hereinafter referred to as “District”) and 
PANTAGES AT DISCOVERY BAY, LLC, a California limited liability company (hereinafter 
referred to as “Owner”) have entered into an agreement for Owner to make a gift or dedication to 
District, effective February 19, 2006 (the “Agreement”); 
 
WHEREAS, Owner is the owner of certain real property as described in Exhibit A, attached 
hereto and incorporated by reference and referred to herein as the “Property”; 
 
WHEREAS, Owner has assumed certain obligations pursuant to the terms of the Agreement to 
make a gift or dedication to District;  
 
WHEREAS, the parties to the Agreement intend to bind all successors in interest in the Property 
to the terms of the Agreement; 
 
THEREFORE, District and Owner hereby agree as follows: 
 

1. The Agreement, by its express terms, creates a covenant running with the land. 
 

2. The provisions of the Agreement provide that the District will execute a quitclaim 
deed or such other documents as may be reasonably required to terminate the burden of 
this covenant on any of the Property for which all dollar amounts called for under the 
Agreement have been paid.   

 
3. Any party may record this Memorandum of Agreement.  

 
BYRON UNION  SCHOOL DISTRICT 
 
 
By: ____________________________________ 
 Thomas M. Meyer, Ed.D. 
Its: Superintendent  
 
    (signatures continued on next page) 
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(signatures continued from previous page) 
 
 
 
PANTAGES AT DISCOVERY BAY, LLC 
a California limited liability company 
 
By: Silicon Valley LT, Inc., a California corporation 
Its: Manager 
 
By:  _______________________________ 
 Ronald M. Tate 
Its:  President 
 
 
 
By: Silicon Valley LT, Inc., a California corporation 
Its: Manager 
 
By:  _______________________________ 
 David L. Lazares 
Its:  Vice President 
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ACKNOWLEDGMENT 

State of California 
County of _____________________ 

 

On ________________, before me, ____________________________, a Notary Public, 
personally appeared THOMAS M. MEYER, personally known to me (or proved to me on the 
basis of satisfactory evidence) to be the person(s) whose name(s) is/are subscribed to the within 
instrument, and acknowledged to me that he/she/they executed the same in his/her/their 
authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s), or 
the entity upon behalf of which the person(s) acted, executed this instrument. 

WITNESS my hand and official seal. 

 
Signature _______________________________ 

(Seal) 
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ACKNOWLEDGMENT 

State of California 
County of ______________________ 

 

On ____________________, before me, ____________________________, a Notary Public, 
personally appeared RONALD M. TATE, personally known to me (or proved to me on the basis 
of satisfactory evidence) to be the person(s) whose name(s) is/are subscribed to the within 
instrument, and acknowledged to me that he/she/they executed the same in his/her/their 
authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s), or 
the entity upon behalf of which the person(s) acted, executed this instrument. 

WITNESS my hand and official seal. 

 
Signature _______________________________ 
 

(Seal) 
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ACKNOWLEDGMENT 

State of California 
County of ______________________ 

On ______________________, before me, ____________________________, a Notary Public, 
personally appeared DAVID L. LAZARES, personally known to me (or proved to me on the 
basis of satisfactory evidence) to be the person(s) whose name(s) is/are subscribed to the within 
instrument, and acknowledged to me that he/she/they executed the same in his/her/their 
authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s), or 
the entity upon behalf of which the person(s) acted, executed this instrument. 

WITNESS my hand and official seal. 

Signature _______________________________ 
(Seal) 
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NPDES PERMIT ORDER NO. R5-2003-0067 
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NPDES PERMIT ORDER NO. R5-2003-0067 
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DISCOVERY BAY COMMUNITY SERVICES DISTRICT 
WATERWATER TREATMENT PLAN MASTER PLAN &  

WATER MASTER PLAN 
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Section 2
Executive Summary

Presented below is a section-by-section summary of the key investigations and findings
included Sections 3 through 20 of this Master Plan report.

2.1 Section 3 – Future Land Use

Projections of future development in the Town of Discovery Bay Community Services District
(TDBCSD) sewer service area were made so that flows and loads from future growth could be
estimated (see Section 5 for flows and loads). Projected growth, based on land use, is
summarized in Table 2-1.

Table 2-1
Projected Growth within TDBCSD

Development Number

Residential, Homes

Approved, But Not Yet Built 600

Undeveloped Lots (Discovery Bay Proper) 55

Pantages 300 (a)

Newport Point 70

Villages (Hoffman) 80

Golf Course 13

5-Acre Lots 5

Total 1,123

Office and Business Park, Acres

Bixler Business Park 45

Marsh Creek Office 45

Total 90

Commercial, Acres

Highway 4 5

Discovery Bay / Willow Lake 5

Total 10

(a) A portion of this property is outside of the current TDBCSD service
area boundary.

2.2 Section 4 – Collection System Pump Stations

There are 15 sewage lift stations within the TDBCSD sewage collection system. Pertinent data
on the existing facilities and required improvements are shown in Table 2-2.
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Table 2-2
Collection System Pump Stations Data and Required Improvements

Location Type of Pumps

No. of

Pumps

Capacity

Each

Pump,

gpm

Horse-

power

Each

Pump

Year

Const.

Year

Pumps

Last

Replaced

Year Pumps

Last

Rehabilitated

Required

Improve-

ments

(a)

Budgetary Cost

for

Improvements,

$ (b)

A Discovery Point Self Prime 2 225 3 70's 2008 - 1,3 55,000
C Beaver Lane and Willow Lake Road Self Prime 2 300 5 80,s - 2009 1 35,000
D Discovery Bay Blvd Near Beaver Lane Self Prime 2 300 5 70's 2008 - 1, 3 55,000
E Discovery Bay Blvd and Cabrillo Point Self Prime 2 680 10 80's 2008 - 1, 3 75,000
F Willow Lake Road and River Lake Road Non-Clog, Dry Pit 2 760 10 70's - 2008 / 9 1, 2, 3 115,000
G Willow Lake Road and Starboard Drive Submersible 2 225 3 80's - 2009 1 35,000
H Marina Road and Cherry Hills Drive Submersible 2 225 3 90's - - 1,2 55,000
J Clipper Drive and Windward Point Submersible 2 690 15 90's - - 1,2 95,000
R Newport Drive and Beacon Place Submersible 2 170 3 90's - 2008 / 9 1 35,000
S Fog Horn Way and Tiller Court Submersible 2 250 15 1994 - 2009 (1 Pmp) 1,2 55,000
Newport Lift Station Newport Drive Submersible 4 1200 100 2002 2006 2011 (2 Pmp) 4 10,000
Lakeshore at Village II Yosemite Court Submersible 3 1100 29 2004 - 2009 (2 Pmp) 4 10,000
The Lakes No. 1 at Village III Fern Ridge Circle Submersible 3 1000 45 2004 - 2009 (1 Pmp) 4 10,000
The Lakes No. 2 at Village IV Pinehollow Circle Submersible 3 450 7.5 2005 - - 4 10,000
Bixler Rd (School) Bixler Road North end Submersible 2 110 3 2008 - - None 0
Total Cost 650,000
(a) Required improvements according to code numbers as follows (not including SCADA improvements, which are covered in Section 19):

1 Rehabiliatate and recoat concrete wet wells (cost $ 35,000 for small wet wells / $ 55,000 for large wet wells)
2 Replace or Rehabilitate pumps and valves (Cost $ 20,000 for small pump stations / $ 40,000 for large pump stations)
3 Replace electrical feed panels and field instruments (Cost $ 20,000)
4 General Rehabiliatation of valves & pumps (Cost $ 10,000)

(b) Based on work by District staff (except wet well coatings and pump rehabilitation) with minor engineering advice. First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.

Pump Station
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2.3 Section 5 – Wastewater Flows and Loads

In June 2008, ECO:LOGIC Engineering, working with Herwit Engineering, submitted a draft of
Technical Memorandum No. 1 (TM1) on Design Flows and Loads for the TDBCSD Wastewater
Treatment Plant (WWTP). That document, which was based on Data from January 2004
through July 2007 is included herewith as Appendix A. For this Master Plan, data from
January 2009 through May 2010 and from a special intensive monitoring effort completed in
July 2011 (TM2 in Appendix C) were evaluated also. Because of substantial discrepancies in
the data, the existing average influent biochemical oxygen demand (BOD) concentration
adopted for use in this Master Plan is based largely on generally accepted typical per-capita
BOD loads. Total suspended solids (TSS) and total Kjeldahl nitrogen (TKN) concentrations are
based on appropriate ratios to BOD. The historical data and adopted average constituent
concentrations were used to establish existing flows and loads, including peaking factors.

Future flows and loads were projected by estimating the values for future development areas
and adding them to the existing flows and loads. The existing, incremental and future flows and
loads are summarized in Table 2-3.

2.4 Section 6 – Overview of Existing Wastewater Treatment Plant

The TDBCSD wastewater treatment plant is a combination of two plants, referred to as Plant 1
and Plant 2. All influent sewage goes to the Influent Pump Station that is located within Plant 1,
from which it is pumped to separate oxidation ditch secondary treatment systems at Plants 1
and 2. The secondary effluent is recombined at the Secondary Effluent Lift Station within
Plant 2, from which it is pumped through a flow metering flume and UV disinfection facilities.
The disinfected effluent is then pumped to Old River by the Export Pump Station.

Plant flow schematics, hydraulic profiles and design criteria are presented in Figures 6-1
through 6-3 in Section 6.

The plant is generally successful in meeting most of its permitted effluent limitations most of the
time. However, there have been periodic violations of TSS and total coliform limits. Also, in the
year 2010, the plant exceeded its annual average limit for effluent electrical conductivity.

2.5 Section 7 – Plant Hydraulic Analysis

To assess the ability of pumping and conveyance facilities in the plant to handle projected peak
flows, a spreadsheet-based hydraulic model of the entire treatment plant (Plants 1 and 2) was
developed. All significant hydraulic features (structure elevations, pipe lengths and diameters,
valves and fittings, weir configurations, etc.) of the liquid stream flow path from the Influent
Pump Station through Plants 1 and 2 and through the Export Pump Station, pipeline and
diffuser in Old River were included in the model.

Based on the analysis of various future peak flow scenarios, it was determined that the existing
plant hydraulic features can accommodate future peak flows with suitable modifications to the
main pumping facilities, including the Influent Pump Station, the Secondary Effluent Lift Station,
and the Export Pump Station.
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Table 2-3
Summary of Existing and Future Flows and Loads

2.6 Section 8 – Waste Discharge Requirements

Effluent discharges from the TDBCSD WWTP to Old River are regulated under a National
Pollution Discharge Elimination System (NPDES) permit issued by the State of California. Key
permit requirements and corresponding existing plant performance and compliance strategies
are summarized in Table 2-4.

Looking forward, the key compliance issues that must be resolved are those for total coliform
and electrical conductivity, which are considered further in Sections 13 and 15, respectively.

2.7 Section 9 – Influent Pump Station

The Influent Pump Station, which is located within Plant 1, currently includes one large pump
and one small pump for Plant 1 and two small pumps and one large pump for Plant 2. The total
reliable capacity of this pump station is 4.8 Mgal/d.

Parameter Existing Incremental Future

Flow, Mgal/d

Average Dry Weather Flow (ADWF) 1.75 0.55 2.30

Average Annual Flow (AAF) 1.80 0.57 2.37

Average Day Maximum Monthly Flow (ADMMF) 1.98 0.63 2.61

Peak Day Flow (PDF) 3.60 1.14 4.74

Peak Hour Flow (PHF) (a) 5.40 1.71 7.11

Average Constituent Concentrations, mg/L (b)

BOD 200 200 200

TSS (c) 200 200 200

TKN (d) 40 40 40

Average Annual Load (AAL), lb/d

BOD 3,002 951 3,953

TSS (c) 3,002 951 3,953

TKN (d) 600 190 791

Average Day Maximum Monthly Load (ADMML), lb/d

BOD 3,903 1,236 5,139

TSS (c) 3,903 1,236 5,139

TKN (d) 781 247 1,028

(a) Allowance at 3 x AAF. Confirm with future monitoring.

(b) AAF combined with AAL.

(c) Based on 1.0 x BOD. Confirm with future monitoring.

(d) Based on 0.2 x BOD. Confirm with future monitoring.
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Table 2-4
Key NPDES Permit Requirements, Plant Performance and Compliance Strategy

Parameter Units
Effluent
Limits

(a) Existing Plant Performance Compliance Strategy

Flow Mgal/d 2.1 (b) Generally compliant. Expand plant and revise permit before limit is reached.

BOD mg/L 20/40/50 Generally compliant. Continue current performance or better.

TSS mg/L 30/40/50 Occasional noncompliance. Resolve the problem of influent screen bypassing that
can lead to clogging of secondary clarifier sludge
removal systems and RAS pumps. Operate and
maintain the secondary process and design
improvements to provide good performance, in general.
As a last resort, utilize new provisions for temporary
diversion of poor-quality effluent to the sludge lagoons.

pH Units 6.5 to 8.5 (c) Generally compliant. Continue current performance or better.

Copper µg/L 50/--/70 Generally compliant. Continue current performance or better.

Nitrate-N mg/L 73/--/126 Generally compliant. Continue current performance or better.

Ammonia-N mg/L 10/--/30 Generally compliant Continue current performance or better.

Total Coliform MPN/1
00 mL

23, 240 (d) Occasional noncompliance, prior to recent improvements
(2010).

The UV disinfection system has been improved and
provisions have been made to divert poor quality effluent
to storage. If these improvements are not adequate,
effluent filtration could be required.

Electrical Conductivity µmhos/
cm

2,100 (e) (f) Noncompliant in 2010 Minimize salinity through source control and minimize or
prevent salinity increase during treatment. As a last
resort, if required in the future, provide treatment to
remove salinity.

Iron (Total Recoverable) µg/L 300 (e) Generally compliant Continue current performance or better.

Aluminum (Total
Recoverable)

µg/L 200 (e) Generally compliant Continue current performance or better.

(a) Unless indicated otherwise, limits are Average Monthly/Average Weekly/Maximum Daily.
(b) This is specified as an “Average Daily” limit in the permit. However, the permit indicates that compliance will be assessed based on the “Average Dry Weather

Flow”, meaning the average flow over three dry weather months.
(c) Range is based on instantaneous minimum and instantaneous maximum.
(d) 23 weekly median, 240 not to be exceeded more than once in 30 days.
(e) Annual average.
(f) The limit decreases to 1,000 µmhos/cm if the District fails to implement a Salinity Plan.
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Current issues with the Influent Pump Station include: 1) pump ragging, 2) lack of flow splitting
controls, 3) lack of sump mixing that results in different wastewater characteristics for Plants 1
and 2, and 4) inability to take the pump station out of service for needed repairs.

In the future, this pump station must be upgraded to allow pumping peak flows of 2.49 and
4.62 Mgal/d to Plants 1 and 2 respectively.

To mitigate the issue of pump ragging, the option of screening ahead of the pumps was
considered, but would not be cost-effective. Instead, pumps that are designed to minimize
ragging should be used. Three alternative pump types were considered, including Flygt pumps
with N-Series impellers, screw centrifugal pumps, and chopper pumps. Selection of which type
of pump to use should be made during final design based on site visits to other facilities with
these types of pumps and detailed considerations of pump turndown capabilities.

Recommended improvements to the Influent Pump Station include structural rehabilitation,
replacement of all pumps, some piping modifications, installation of a sump mixer and improved
flow splitting controls. The total estimated capital cost for these improvements is about $1
million (for cost breakdown, see Table 9-1 in Section 9).

Pump Station W within Plant 1 was the original Influent Pump Station to Plant 1. Pump Station
W can be re-activated as a backup to the new Influent Pump Station (allowing it to be taken out
of service for repairs) and also to allow pumping raw sewage to an emergency storage basin
(see Section 16) within Plant 1. The estimated capital cost for re-activating Pump Station w is
$378,000 (for cost breakdown, see Table 9-2 in Section 9).

2.8 Section 10 - Headworks

There are two nearly identical headworks facilities, one located at Plant 1 and one located at
Plant 2. Each headworks includes a Parshall flume for influent flow measurement and a
mechanical screen to remove rags and other debris and large solids from the sewage flow.
Each screen is capable of passing a flow of 6.2 Mgal/d, which exceeds future capacity
requirements at the two plants. Therefore, no expansion is required.

At the Plant 2 headworks, there is an automatic sampler that is used to characterize the
wastewater into both plants (assuming they would be the same). The sampler does not work
properly because its intake tube is located ahead of the screen and gets covered with rags. To
mitigate this problem, a new pumped mixing system should be installed to mix the channel both
before and after the screen and to provide a screened and well-mixed sample to the automatic
sampler. The estimated cost for these improvements, if accomplished by District staff is
$10,000.

2.9 Section 11 – Secondary Treatment Facilities

The existing secondary treatment system includes one oxidation ditch and four clarifiers at each
plant. Additionally there are return activated sludge (RAS) and waste activated sludge (WAS)
pumping systems at each plant. Design criteria for these facilities are summarized in Tables
11-1 and 11-2 in Section 11.
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Investigations were conducted to assess the capacities of each plant separately and of both
plants combined under various conditions of operation. A summary of the capacity assessment
results is presented in Table 2-5. It should be noted that all of the capacities indicated in
Table 2-5 have been normalized to the corresponding average annual flow (AAF).

The key result from the capacity evaluations is that the total combined capacity of Plants 1 and
2 is estimated to be about 2.0 Mgal/d AAF (based on Scenarios 1 and 2). Since the current
AAF for the combined plant is 1.8 Mgal/d, this analysis would suggest that the plant is currently
operating at about 90 percent capacity. However, the ability of the brush rotors to support the
2.0 Mgal/d capacity is marginal. At least one standby rotor should be added to each ditch.

The purpose of Scenarios 5 through 8 was to assess the ability of the plants to operate with key
units out of service for maintenance or repairs during warm and dry weather conditions. The
combined capacity of the two plants with any clarifier out of service was determined to be at
least 2.65 Mgal/d (2.81 Mgal/d with RAS upgrade). Therefore, taking a clarifier out of service
under warm and dry weather conditions would not be a problem, even with average annual
flows in excess of future requirements (2.37 Mgal/d). However, similar to the condition
mentioned above, additional brush rotor capacity would be needed. Taking an oxidation ditch
out of service is much more problematical than taking a clarifier out of service. One of the
reasons this is so is that taking an oxidation ditch out of service also results in taking both
associated clarifiers out of service. Even at current flows and loads, it would not be reasonably
possible to take an oxidation ditch and its associated clarifiers out of service at any time of year.

Two alternatives were considered for increasing the capacity of the secondary treatment system
as needed to accommodate the projected future flows and loads: 1) addition of a third oxidation
ditch (with or without additional clarifiers) and 2) use of Salsnes filters.

Under the alternative of adding a third oxidation ditch, evaluations were completed to determine
whether zero, one, or two clarifiers should be added with the new oxidation ditch. It was
determined that one new clarifier should be added, as this was the minimum requirement to
allow a clarifier in either plant to be taken out of service during peak wet weather flow
conditions. With the third ditch added, it would also be possible to take any oxidation ditch out
of service during warm and dry weather conditions. The estimated cost for the secondary
treatment system expansion under this alternative is shown in Table 2-6.

Salsnes filters are mechanical belt filtering devices that can be used to remove a substantial
portion of the influent TSS and a lesser amount of BOD from the influent wastewater before it
reaches the oxidation ditches, thereby extending the capacity of the ditches. Based on actual
pilot testing at the TDBCSD WWTP, it is estimated that the Salsnes filter could remove
65 percent of the TSS and at least 10 percent of the BOD (BOD results were highly variable).
The solids removed in the Salsnes filter would be mechanically compacted to a solids content of
about 40 percent and then hauled to a landfill.

It was determined that the use of Salsnes filters would not eliminate the need to build a third
oxidation ditch and would not be cost-effective. Therefore, it is recommended that future plant
expansion be based on Alternative 1.
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Table 2-5
Secondary Treatment System Capacity Assessment Results

Scenario Description

Mixed
Liquor
Temp,

°C

MCRT,
days

AAF
(a)

Capac.,
Mgal/d

Max
Month
MLSS,
mg/L

Max
Month
WAS,
lb/d

Max Day SOR
(b)

Per
Oxidation Ditch, lb/d

Max Hour SOR
(b)

Per
Oxidation Ditch, lb/d

DO = 2
No Denit.

DO = 1
50%

Denit.

DO = 2
No Denit.

DO = 1
50%

Denit.

1 Existing Plant 1 (RAS = 0.8 Mgal/d per
Clarifier) 15 10 1.03 3,000 2,500 9,900 7,500 12,800 9,600

2 Existing Plant 2 (RAS = 0.6 Mgal/d per
Clarifier) 15 10 0.97 2,800 2,400 9,300 7,000 12,000 9,000

3 Both Plants Together with RAS Upgrade to
1 Mgal/d per Clarifier 15 10 2.13 3,100 5,200 10,300 7,800 13,200 9,900

4 Both Plants Together with RAS Upgrade to
1 Mgal/d per Clarifier 15 8 2.37 2,900 6,000 11,400 8,600 14,700 11,000

5
Existing Plant 1 (RAS = 0.8 Mgal/d per
Clarifier) with One Clarifier Out of Service
During Dry Weather Flows

20 8 1.18 2,700 2,900 11,400 8,600 14,600 10,900

6 Existing Plant 2 (RAS = 0.6 Mgal/d per
Clarifier) During Dry Weather Flows 20 8 1.47 3,400 3,600 14,100 10,700 18,200 13,600

7
Either Plant with RAS Upgrade to 1 Mgal/d
per Clarifier with One Clarifier Out of
Service During Dry Weather Flows

20 8 1.22 2,800 3,000 11,700 8,800 15,100 11,300

8 Either Plant with RAS Upgrade to 1 Mgal/d
per Clarifier During Dry Weather Flows 20 8 1.59 3,700 3,900 15,300 11,600 19,800 14,800

(a) AAF = Average Annual Flow
(b) SOR = Standard Oxygen Requirement
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Table 2-6
Secondary Treatment System Expansion In-Kind Cost Estimate

Item
Cost, $

Millions (a)
New Splitter Box at Plant 2 Headworks 0.05
New Oxidation Ditch at Plant 2 1.10
New Clarifier Splitter Box at Plant 2 0.05
New Clarifier at Plant 2 0.65
New RAS Pump Station at Plant 2 0.25
Replace Existing Plant 2 RAS Pumps 0.12
Standby Floating Brush Aerators in Existing Ditches 0.18
Subtotal 1 2.40
Electrical @ 25% of Subtotal 1 0.60
Site Piping @ 10% of Subtotal 1 0.24
Sitework @ 5% of Subtotal 1 0.12
Subtotal 2 3.36
Contingencies @ 20% of Subtotal 2 0.67
Subtotal 3 4.03
General Conditions, Overhead and Profit @ 20% of Subtotal 3 0.81
Total Construction Cost 4.84
Engineering, Admin. and Environmental @ 25% 1.21
Total Capital Cost 6.05
(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.

2.10 Section 12 – Secondary Effluent Lift Station

The Secondary Effluent Lift Station currently pumps the combined secondary effluents of Plants
1 and 2 to the Parshall flume ahead of the UV disinfection system. If filters are not added to the
plant, this will remain the condition in the future. In this case, the existing pumps may be
marginally adequate for the future flows, however, some over-speeding using the variable
frequency drives may be required.

If filters are added to the plant, the discharge head for the Secondary Effluent Lift Station will
increase for pumping to the filters. In this case, impellers and motors would have to be changed
on the existing pumps and some over-speeding using new variable frequency drives would be
required. The total capital cost of required improvements is $250,000.

2.11 Section 13 – Tertiary Filtration

The wastewater treatment plant does not currently include effluent filters. However, filters may
be needed to improve the performance of the UV disinfection system. Also, filters may be
needed in the future to allow reclamation reuse or to meet future more stringent effluent
limitations for discharge to Old River.
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Three filtration technologies were evaluated, including: 1) continuous backwash sand filters,
2) cloth disk filters, and 3) stainless steel micromesh disk filters. All three options were
considered with and without upstream flow equalization. The results of an alternative cost
analysis are shown in Table 2-7.

Although the continuous backwash sand filter has a slightly higher cost than the stainless steel
micromesh alternative, the continuous backwash sand filter is recommended for implementation
because it has an extensive and favorable track record ahead of UV disinfection. The stainless
steel micromesh filter is relatively new and unproven, particularly ahead of UV filtration. Flow
equalization is recommended and can be justified by savings in filter costs alone. Furthermore,
flow equalization will result in substantial cost savings for UV filtration and final effluent
pumping.

2.12 Section 14 – UV Disinfection

The existing UV disinfection system includes one channel with TrojanUV3000 equipment and
one channel with TrojanUV3000Plus equipment. The capacities of these channels are indicated
in Table 2-8. As indicated in the table, the combined reliable capacity of the two channels with
one UV bank per channel out of service is estimated to be 4.1 Mgal/d without a safety factor and
3.4 Mgal/d with safety factors. Until on-site viral bioassay testing is completed to validate
capacity, the use of safety factors is recommended. The capacities given can be compared to
the existing peak day and peak hour flows of 3.6 and 5.4 Mgal/d, respectively.

The capacities indicated above are based on a secondary effluent turbidity generally under 10
NTU, with diversions to the sludge storage basins if the turbidity substantially exceeds 10 NTU.
Diversions to the sludge storage basins should also be made to limit peak flows through the UV
system; however, this would require modifications to the diversion system, which is currently not
configured for peak flow trimming. Also, to realize the combined capacity of the two UV
channels, weir modifications are required for flow splitting in proportion to capacity.

Three scenarios for future operation and possible improvement of the UV system were
considered:

Scenario 1: Continuation of existing conditions, including UV disinfection to meet a
weekly median total coliform limit of 23 MPN/100 mL after secondary treatment.

Scenario 2: UV disinfection to meet a weekly median total coliform limit of 23 MPN/100
mL, but with effluent filtration provided to improve UV system performance.

Scenario 3: UV disinfection to meet a weekly median total coliform limit of 2.2 MPN/100
mL after effluent filtration. This scenario is based on the possible adoption of more
stringent effluent limitations for discharge to Old River or for unrestricted reuse of the
wastewater effluent for irrigation.
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Table 2-7
Filtration Alternative Cost Analysis

Item

Cost for Indicated Alternative, $
(a)

Scenario 1 (With Flow Equalization) Scenario 2 (Without Flow Equalization)
Continuous
Backwash

Cloth Disk
(b)

SST Mesh Disk
Continuous
Backwash

Cloth Disk
(b)

SST Mesh Disk

Capital Cost

Equalization Basin, Piping, Valves and Controls 270,000 270,000 270,000 0 0 0
Concrete structures and canopy (if applicable) 250,000 210,000 180,000 310,000 210,000 225,000
Piping, metals, and ancillaries 330,000 375,000 340,000 440,000 375,000 452,000
Filter Equipment, Installed 1,251,000 1,796,000 (b) 975,000 1,552,000 1,796,000 (b) 1,065,000
Subtotal 1 2,101,000 2,651,000 1,765,000 2,302,000 2,381,000 1,742,000
Elect/Instrum, 25% of Subtotal 1, Unless Noted Otherwise 525,000 663,000 441,000 575,000 595,000 436,000
Sitework, 5% of Subtotal 1 Unless Noted Otherwise 105,000 133,000 88,000 115,000 119,000 87,000
Site Piping, 10% of Subtotal 1, Unless Noted Otherwise 210,000 265,000 177,000 230,000 238,000 174,000
Subtotal 2 2,941,000 3,712,000 2,471,000 3,222,000 3,333,000 2,439,000
General Conditions, Overhead and Profit, 20% 588,000 742,000 494,000 645,000 667,000 488,000
Subtotal 3 3,529,000 4,454,000 2,965,000 3,867,000 4,000,000 2,927,000
Contingencies, 20% 706,000 891,000 593,000 773,000 800,000 585,000
Total Construction Cost 4,235,000 5,345,000 3,558,000 4,640,000 4,800,000 3,512,000
Engineering and Administration, 25% 1,059,000 1,336,000 890,000 1,160,000 1,200,000 878,000
Total Capital Cost 5,294,000 6,681,000 4,448,000 5,800,000 6,000,000 4,390,000

Annual Costs

Labor 9,360 9,360 9,360 10,920 10,920 10,920
Power 11,040 600 4,440 14,683 840 5,905
Chemicals 11,859 17,789 17,789 17,789 26,684 26,684
Maintenance Materials 3,500 5,200 6,500 5,000 6,500 8,645
Total Annual Cost 35,759 32,949 38,089 48,392 44,944 52,154

Present Worth Costs

Present Worth of Annual Costs 532,000 490,000 567,000 720,000 669,000 776,000
Total Present Worth Cost 5,826,000 7,171,000 5,015,000 6,520,000 6,669,000 5,166,000

(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9000.
(b) Cloth-Disk Filter sizes are same for Scenario 1 (with EQ) and Scenario 2 (without EQ).
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Table 2-8
Existing UV System Capacity

Condition
Peak Flow Capacity, Mgal/d

(a)

TrojanUV3000 TrojanUV3000Plus Total

All Banks in Service (b) (c) 1.3 4.8 6.1

One Bank in Each Channel Off-Line (c) 0.9 3.2 4.1

One Bank in Each Channel Off-Line, with Dose
Safety Factor (d)

0.6 2.8 3.4

(a) Capacities calculated based on UV Dose = 80 mJ/cm2 (before safety factor), UV Transmittance = 55%, and
total coliform = 23 MPN/100 mL. In order to realize these capacities, the turbidity of the secondary effluent
should generally be less than 10 NTU (see discussion in Section 14.2).

(b) Total number of banks is 3 for UV3000 and 4 for UV3000Plus.
(c) No safety factor.
(d) Dose safety factor for UV system performance variability = 1.25 for UV3000 and 1.1 for UV3000Plus

To provide reliable disinfection with future flows, both Scenarios 1 and 3 would require
conversion of the existing UV3000 channel to a UV3000Plus system at an estimated capital
cost of $1.2 million. No improvements to the existing system would be needed for Scenario 2,
other than the flow splitting provisions previously mentioned.

It must be noted that reliable UV disinfection without effluent filtration under Scenario 1 may not
be possible. The operation and performance of the existing system must be observed for an
extended period of time before a conclusion can be reached on this matter. Of particular
concern are the frequency and duration of diversions to the sludge storage lagoons.

2.13 Section 15 – Salinity Reduction

Reverse osmosis (RO) as a potential treatment process for removing salinity is investigated in
Section 15.

To meet an effluent electrical conductivity goal of 1,000 µmhos/cm, approximately 70 percent of
the filtered effluent from the WWTP would have to be routed through a sidestream treatment
system including membrane filtration (MF) followed by RO. The concentrated reject water from
the RO process would be further concentrated using a Vibratory Shear Enhanced Process
(VSEP). The permeate from the RO and VSEP systems would be blended with the filtered
effluent that was not treated for salinity removal.

The salinity treatment system would result in a final concentrated reject (brine) flow of about
45,000 gallons per day (about 2% of the total WWTP influent flow) at buildout. Since TDBCSD
is remote from the coast, an ocean outfall pipeline would not be practical. Evaporation ponds
would require extensive land area and would pose significant ecological risks. No practical
brine handling alternative is currently known and it is beyond the scope of this Master Plan to
investigate this issue further. For the purposes of this investigation, brine handling costs were
developed based on hauling the brine to the East Bay Municipal Utility District for disposal
through their outfall.
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Estimated capital and annual costs for the MF-RO-VSEP treatment system and brine disposal
are shown in Table 2-9. Because of the high costs involved, high energy usage, and other
environmental impacts, this type of treatment would only be used as a last resort and if
mandated by the State. Before consideration of implementing an MF-RO-VSEP system, all
reasonable efforts to control the salinity of the wastewater influent through source control and/or
use of alternative water supplies should be investigated.

Table 2-9
MF-RO-VSEP Cost Summary

Item
Cost,
$M

(a)

Capital Costs
(b)

MF 4.0

RO 6.8

VSEP 4.9

Total 15.7

Annual Costs

MF 0.1

RO 0.43

VSEP 0.25

Brine Hauling and Disposal 1.34

Total 2.12

(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9000.
(b) Including construction of all required facilities, contingency allowance, engineering

and administration.

2.14 Section 16 – Emergency Storage

Within the Plant 1 site, there is an existing 5 Mgal earthen basin that is available for use as an
emergency storage basin, but is currently not being used because of lack of permanent
pumping and conveyance facilities for filling and draining the basin.

As developed in Section 9, Pump Station W can be re-activated and used to backup the Influent
Pump Station or to divert influent wastewater to the emergency storage basin. A new return
pump system would be required for draining the basin.

A cost estimate for the improvements necessary to make the emergency storage basin
available for use are shown in Table 2-10.

2.15 Section 17 – Wetlands Treatment Potential

In 2007, TDBCSD implemented a wetlands demonstration project to investigate the removal of
metals, particularly copper, which was a major issue at that time. The wetlands proved to be
effective in accomplishing greater than 90 percent removal of soluble copper. Since that time,
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however, alternative methods for compliance with water quality objectives for copper have been
recognized, eliminating the need for treatment to remove copper.

Table 2-10
Cost Estimate for Emergency Storage Improvements

Item
Cost,

$1000s (a)
Re-Grade Basin Bottom and Provide Concrete Pump Intake Sump 30
Self Priming Return Pump System 35
Piping and Valves 30
Misc. Site Improvements 10
Electical and Instrumentation 30
Subtotal 1 135
Contingencies @ 20% of Subtotal 1 27
Subtotal 2 162
General Conditions, Overhead and Profit @ 20% of Subtotal 2 32
Total Construction Cost 194
Engineering, Admin. and Environmental @ 25% 49
Total Capital Cost 243
(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.

Designed treatment wetlands (DTWs) may have potential for meeting possible future
requirements for metals and refractory organics. Also, the possibility of salinity reduction
through DTWs could be investigated. Full-scale wetlands have the potential of being a
community asset for aesthetic reasons and for providing wildlife habitat as well as for
wastewater treatment. Therefore, although there a no current plans to use wetlands, the
demonstration wetlands should be retained for possible future use, unless the land area is
critically needed for other uses.

2.16 Section 18 – Solids Handling

The solids handling facilities consist of waste activated sludge (WAS) pumping systems at each
plant, a small aerobic digester (0.69 million gallons), two sludge lagoons (5.75 million gallons
each), a single belt press dewatering facility, and two active solar sludge dryers.

Sludge dewatering and drying occur mostly during the summer, when the active solar dryers
perform best. However, currently, the two active solar dryers cannot be used to their full
potential in the summer because the upstream belt press cannot dewater enough sludge to
match the capacity of the active solar dryers. During the winter, sludge is wasted directly to the
sludge lagoons and no dewatering takes place.

When Plant 2 was constructed (2000 to 2002), the sludge then existing in a lagoon at Plant 1
was transferred to the lagoons at Plant 2. Since then additional sludge has been accumulated
in the lagoons at Plant 2 due to winter storage practices and lack of adequate sludge
dewatering and drying capacity to remove sludge from the lagoons in the summer. In
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January 2007, it was determined that Lagoon No. 1 was full and Lagoon No. 2 was one-quarter
full of sludge. Lagoon No. 1 remains full and the level of sludge in Lagoon 2 has not been
determined since 2007.

Solids balance calculations were developed for both existing and future conditions. The amount
of solids produced is dependent on the influent BOD and TSS loading to the plant. Table 2-11
presents the total solids produced for the facilities at current conditions and at the planned
buildout of the facilities. The capacity of the active solar dryers and the number of solar dryers
required are also shown in Table 2-11. As indicated in the table, even under existing conditions,
three active solar dryers are needed, compared to two existing.

Table 2-11
Summary of Solids Production

Parameter Existing

Future

Buildout

Flow, Mgal/d
Average Annual Flow (AAF) 1.80 2.37

Average Constituent Concentrations, mg/L
BOD 200 200
TSS 200 200
TKN 40 40

Solids Wasting (WAS)
Average Annual, lb/d 3,300 4,300
Maximimum Month, lb/d 4,400 5,800
Volatile Solids (VSS), % 80% 80%

Aerobic Digester and Sludge Lagoon Operation
VSS detruciton, % (a) 30% 30%
Average Annual TSS Remaining, lb/d 2,500 3,300

Active Solar Dryers
Annual Capacity per Dryer, lb/d (b) 950 950
Number of Dryers Required 2.6 3.5
Number of Dryers Recommended to Build 3.0 4.0

(b) Capacity at 16% solids feed.

(a) VSS destruction based on 9 Day HRT in Aerobic Digester and one
1 year sludge storage in existing sludge lagoons.

For future flows and loads, two new belt presses and two active solar dryers should be added.
Construction of the recommended facilities can be phased. Phase 1 would include the belt
presses and one of the active solar dryers. Phase 2 would involve construction of the fourth
solar dryer. Cost estimates for Phases 1 and 2 are shown in Tables 2-12 and 2-13,
respectively.
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Table 2-12
Cost Estimate for Solids Handling Phase 1 Improvements

Item Cost, $
(a)

Dewatering Building Improvements (2 Presses) 844,000

1 New Solar Dryer 1,150,000

Civil 140,000

Electrical and Instrumentation 450,000

Subtotal 1 2,584,000

Contingencies @ 20% of Subtotal 1 517,000

Subtotal 2 3,101,000

General Condition, Overhead and Profit @ 20% of Subtotal 2 620,000

Total Construction Cost 3,721,000

Engineering, Admin, and Environmental @ 25% 930,000

Total Capital Cost 4,651,000

(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.

Table 2-13
Cost Estimate for Solids Handling Phase 2 Improvements

Item Cost, $
(a)

1 New Solar Dryer 900,000

Civil 30,000

Electrical and Instrumentation 200,000

Subtotal 1 1,130,000

Contingencies @ 20% of Subtotal 1 226,000

Subtotal 2 1,356,000

General Condition, Overhead and Profit @ 20% of Subtotal 2 271,000

Total Construction Cost 1,627,000

Engineering, Admin, and Environmental @ 25% 407,000

Total Capital Cost 2,034,000

(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.
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2.17 Section 19 – SCADA System

The Town of Discovery Bay Community Services District owns and operates (including
operation by contract) water supply, treatment and distribution systems and wastewater
collection and treatment systems. Critical facilities associated with these systems are scattered
throughout the District. To allow District staff and contract operators to monitor, log data from,
receive alarms from and, in many cases, control the operation of the remote facilities from
centralized locations, a supervisory control and data acquisition (SCADA) system is used. Of
course, the District’s water and wastewater facilities have evolved over many years and,
therefore, the SCADA system hardware and software at the various sites range from old and
obsolete to new and modern. In recent years, investigations have been undertaken to
determine the best means for upgrading the SCADA system to provide the level of functionality
and reliability desired by the District and its contract operators.

As part of this Master Plan, previous investigations and recommendations regarding the SCADA
system were reviewed, a tour of the facilities was conducted, and revised recommendations
were developed as follows:

1. Add a new redundant radio master RTU with a Modicon Unity based Programmable
Automation Controller (PAC) at Wastewater Treatment Plant 2 as the new Master Data
Concentrator.

2. Add the features desired to update the programs at the sewage lift station RTUs,
including runtimes, number of starts, average run times and associated alarms as well
as adding an analog level-based control to RTUs that do not have them (this item is
similar to Veolia Projects 3 and 4, except that it does not require changing PLC
hardware.)

3. Add a separate backup float / alarm system with appropriate intrinsic barriers to allow
the lift stations to continue operations in auto if the level transmitter or PLC became
inoperable.

4. Start a SCADA Replacement Design Project that will investigate the replacement of the
obsolete Modicon 612 PLCs with a legacy migration plan to replace the PLCs in an
orderly fashion starting at the most critical PLCs to the least critical. This will allow the
District to schedule a multi-year capital plan, or if funds become available, accelerate the
upgrade of more sites, as desired.

The estimated cost for all of the improvements indicated above, including eventual replacement
of all the obsolete Modicon 612 PLCs (Item 4 above) is $350,000. However, as noted under
Item 4, the recommendations have been developed to allow gradual replacement over several
years, if desired by the District. Therefore, after establishing priorities, the District can budget
portions of the work each year, as needed.

H-21



Section 2 Executive Summary

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 2-18 Wastewater Master Plan

2.18 Section 20 – Summary of Improvements

A list of all the recommended improvements developed in this Master Plan is presented in Table
2-14. For each improvement, a reference is given to the Master Plan section where that
improvement is discussed in more detail, a budgetary cost is given, and the timing or condition
that would trigger the need for the improvement is indicated. Costs are indicated in five
separate columns to distinguish those improvements that should be undertaken immediately,
those that are critical and should be completed as soon as possible, those that are certain or
likely to be required (but not immediate or critical), those that are reasonably possible, and
those that are unlikely to be required.

A site plan indicating where the future improvements could be located is shown in Figure 20-1 in
Section 20.
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Table 2-14
Recommended Improvements

Item Description

Rept.

Sect. Reason for Improvement Trigger for Implementation

Begin

Design

Begin

Const.

Begin

Oper-

ation

Immediate

Improvements

Critical

Improvements

Other Certain

or Likely

Improvements

Reasonably

Possible or

Optional

Improvements

Unlikely

Improvements

1 Influent Pump Station Modifications, Upgrade 9 Mitigate Ragging, Increase Capacity,
Change Flow Splitting

Desired for Improved Reliability.
Needed with Plant Expansion

2012 2013 2014 1,044,000

2 Re-Activate Pump Station W 9 Backup to Influent Pump Station and
Use for Emergency Storage

Desired to Facilitate Influent PS
Mod's. Needed if Emergency Storage
is to be Provided.

2012 2012 2012 378,000

3 Emergency Storage Facilities 16 Facilitate Possible Emergency Full or
Partial Plant Shutdown

Desired for Overall Reliability. Provide
When Funds Available.

TBD TBD TBD 243,000

4 Splitter Box, Oxidation Ditch, Clarifier, and RAS
Pumps at Plant 2 and Standby Aerators for
Existing Oxidation Ditches

11 Facilitate Taking an Oxidation Ditch
Out of Service and Plant Expansion

Splitter Box, Oxidation Ditch, and
Standby Aerators Needed Now for
Reliability. Clarifier and RAS Pumps
Needed Before Average Annual Flow
Exceeds 2.0 Mgal/d.

2012 2013 2014 6,050,000

5 Secondary Effluent Pump Station Modifications 12 Increase Pumping Head to Filters Needed with Effluent Filters TBD TBD TBD 250,000

6 Secondary Effluent Equalization (c) 13 Limit Peak Flows to Filters, UV and
Export Pump Station

When Peak Flows to UV Cannot be
Trimmed to Sludge Lagoons or When
Filters Required

TBD TBD TBD 680,000

7 Effluent Filtration (c) 13 UV Performance or More Strigent
Requirements or Reclamation

Upon Determination of Need TBD TBD TBD 4,614,000

8 Revise UV Disinfection Weirs 14 Flow Split to UV Channels Desired Now 2011 2012 2012 10,000

9 Conduct UV Disinfection Viral Bioassay Tests 14 Verify Existing Capacity Desired Now 2011 2012 2012 50,000

10 Upgrade UV Disinfection 14 Plant Expansion or More Stringent
Total Coliform Limits

When Peak Day Flow Exceeds Peak
Flow Capacity of UV Disinfection
System (d)

TBD TBD TBD 1,200,000

11 Reverse Osmosis Facilities 15 Reduce Effluent Salinity, Last Resort If Required by Regulation - Very
Unlikely

TBD TBD TBD 15,700,000

12 Add Pump to Export Pump Station 7 Plant Expansion When Peak Day Flow Exceeds 4.0
Mgal/d (e)

TBD TBD TBD 100,000

13 Solids Improvements, Phase 1: One New Solar
Dryers and 2 Belt Presses

18 Correct Current Capacity Deficiency Needed Now to Process Stored
Sludge and Prevent Further Storage

2011 2012 2012 4,651,000

14 Solids Improvements, Phase 2: One New Solar
Dryer

18 Plant Expansion To Be Determined Based on
Operational Experience with Phase 1
Solids Improvements

TBD TBD TBD 2,034,000

15 Collection System Pump Station Improvements 4 Needed for Reliable Performance When Funds Available Various (f) Various (f) Various (f) 100,000 550,000
16 SCADA Improvements 19 Improved Monitoring and Control When Funds Available Various (f) Various (f) Various (f) 100,000 250,000

Total 5,332,000 7,294,000 4,814,000 4,864,000 15,700,000
(a) Approximate timing recommendations, where applicable. TBD = To Be Determined.
(b) Total capital cost, including construction, contingencies, engineering, administration and environmental documentation, as applicable. First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.
(c) Total cost of $5,294,000 for equalization and filtration broken down to $680,000 for flow equalization and $4,614,000 for filters. Filter cost includes coagulation and flocculation.
(d) Peak flow capacity of UV disinfection system to be verified by viral bioassay testing. Capacity estimated at 3.4 to 4.1 Mgal/d. Existing peak day flow is 3.6 Mgal/d.
(e) Subject to confirmation of reliable capacity of Export Pump Station and possible increased capacity with pump over-speeding.
(f) Project can be phased over multiple years, based on priorities and available funding, to be determined by the District.

Budgetary Cost, $ (b)Possible Timing (a)
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Section 3
Future Land Use

In this section, existing and future land uses within the service area of the Town of Discovery
Bay Community Services District Wastewater Treatment Plant (TDBCSD WWTP) are
considered. The purpose for considering such land uses is to determine how much new
development can be added so that potential increases in wastewater flows and loads can be
estimated.

3.1 Land Use Map

A map showing existing and planned land uses within the TDBCSD service area is presented in
Figure 3-1.

3.2 Projected Growth within the Service Area

Projected growth through buildout within the TDBCSD service area includes both residential and
non-residential developments. The specific development areas and the projected growth
amounts were obtained from the District Manager and are as shown in Table 3-1.

Table 3-1
Projected Growth within TDBCSD

Development Number

Residential, Homes

Approved, But Not Yet Built 600
Undeveloped Lots (Discovery Bay Proper) 55
Pantages 300 (a)

Newport Point 70
Villages (Hoffman) 80
Golf Course 13
5-Acre Lots 5
Total 1,123

Office and Business Park, Acres

Bixler Business Park 45
Marsh Creek Office 45
Total 90

Commercial, Acres

Highway 4 5
Discovery Bay / Willow Lake 5
Total 10

(a) A portion of this property is outside of the current TDBCSD service area
boundary.
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Section 4
Collection System Pump Stations

There are fifteen sewage pumping stations within the Discovery Bay sewage collection system.
The pump stations are listed in Table 4-1, which includes information on the type, number, and
size of pumps. Also shown in the table are the year that the pump station was constructed, the
year that pumps were last replaced or rehabilitated and currently recommended improvements,
together with budgetary costs.

As indicated in Table 4-1, the total budgetary cost for all pump stations combined is $650,000,
assuming that all work will be done by District Staff, except specialty work like wet well coatings
and pump rehabilitation. Only minor consultation with the District Engineer is presumed. It is
recommended that the District establish appropriate priorities for this work and then budget to
accomplish certain portions of the work each year until completed.
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Table 4-1
Collection System Pump Stations Data and Required Improvements

Location Type of Pumps

No. of

Pumps

Capacity

Each

Pump,

gpm

Horse-

power

Each

Pump

Year

Const.

Year

Pumps

Last

Replaced

Year Pumps

Last

Rehabilitated

Required

Improve-

ments

(a)

Budgetary Cost

for

Improvements,

$ (b)

A Discovery Point Self Prime 2 225 3 70's 2008 - 1,3 55,000
C Beaver Lane and Willow Lake Road Self Prime 2 300 5 80,s - 2009 1 35,000
D Discovery Bay Blvd Near Beaver Lane Self Prime 2 300 5 70's 2008 - 1, 3 55,000
E Discovery Bay Blvd and Cabrillo Point Self Prime 2 680 10 80's 2008 - 1, 3 75,000
F Willow Lake Road and River Lake Road Non-Clog, Dry Pit 2 760 10 70's - 2008 / 9 1, 2, 3 115,000
G Willow Lake Road and Starboard Drive Submersible 2 225 3 80's - 2009 1 35,000
H Marina Road and Cherry Hills Drive Submersible 2 225 3 90's - - 1,2 55,000
J Clipper Drive and Windward Point Submersible 2 690 15 90's - - 1,2 95,000
R Newport Drive and Beacon Place Submersible 2 170 3 90's - 2008 / 9 1 35,000
S Fog Horn Way and Tiller Court Submersible 2 250 15 1994 - 2009 (1 Pmp) 1,2 55,000
Newport Lift Station Newport Drive Submersible 4 1200 100 2002 2006 2011 (2 Pmp) 4 10,000
Lakeshore at Village II Yosemite Court Submersible 3 1100 29 2004 - 2009 (2 Pmp) 4 10,000
The Lakes No. 1 at Village III Fern Ridge Circle Submersible 3 1000 45 2004 - 2009 (1 Pmp) 4 10,000
The Lakes No. 2 at Village IV Pinehollow Circle Submersible 3 450 7.5 2005 - - 4 10,000
Bixler Rd (School) Bixler Road North end Submersible 2 110 3 2008 - - None 0
Total Cost 650,000
(a) Required improvements according to code numbers as follows (not including SCADA improvements, which are covered in Section 19):

1 Rehabiliatate and recoat concrete wet wells (cost $ 35,000 for small wet wells / $ 55,000 for large wet wells)
2 Replace or Rehabilitate pumps and valves (Cost $ 20,000 for small pump stations / $ 40,000 for large pump stations)
3 Replace electrical feed panels and field instruments (Cost $ 20,000)
4 General Rehabiliatation of valves & pumps (Cost $ 10,000)

(b) Based on work by District staff (except wet well coatings and pump rehabilitation) with minor engineering advice. First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.

Pump Station
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Section 5
Wastewater Flows and Loads

In this section, various investigations that have been completed to evaluate influent wastewater
characteristics are discussed and used as the basis for establishing existing flows and loads.
Future flows and loads are then determined based on existing criteria and allowances for future
growth within the service area.

5.1 Technical Memorandum No. 1

In June 2008, ECO:LOGIC Engineering, working with Herwit Engineering, submitted a draft of
Technical Memorandum No. 1 (TM1) on Design Flows and Loads for the Town of Discovery
Bay Community Services District Wastewater Treatment Plant (TDBCSD WWTP). In that
memorandum, routine plant data from January 2004 through July 2007 were analyzed for the
purpose of establishing flows and loads existing in those years. Additionally, a special intensive
monitoring program was conducted for two weeks in December 2007 to provide more detailed
data from a carefully controlled plant sampling campaign. After establishing existing flows and
loads, allowances were made for residential and commercial growth within the District to
determine future design flows and loads. Although TM1 was never officially adopted by
TDBCSD and remains in draft form, the information on existing flows and loads provided therein
is very pertinent to this investigation. Therefore, the previously completed draft TM1 is included
herewith as Appendix A. The reader is referred to Table 1-6 in TM1 for a summary of existing
and then projected future flows and loads.

A key finding of TM1 was that the historical plant data (2004-2007) on influent BOD and TSS
concentrations was unreliable; therefore, the average influent BOD concentration of 240 mg/L
developed in the December 2007 special monitoring effort was adopted as an appropriate
planning value. Similarly, the average influent TSS was established at 312 mg/L based on a
TSS/BOD ratio of 1.3 developed in the special monitoring effort. In TM1, it was recognized that
the apparent TSS/BOD ratio of 1.3 was unusually high and that there were questions regarding
unusual values for other constituent concentration ratios also (e.g., COD/BOD, TKN/BOD, and
COD/VSS). Therefore, TM1 included a recommendation for future additional monitoring to
check the results.

5.2 Analysis of Recent Plant Data

Plant influent flows and biochemical oxygen demand (BOD5 or simply BOD) concentrations and
loads from January 2009 through May 2010 were obtained for this analysis and are discussed
below.

5.2.1 Influent Flows

Daily and rolling 30-day average influent flows are shown in Figure 5-1. As indicated in the
Figure, flows are typically within the range from about 1 to 2.5 Mgal/d. The average flow for the
entire period was 1.75 Mgal/d, which is nearly the same as the average annual flow (AAF) of
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1.80 Mgal/d established in TM1. Therefore, the existing average annual flow of 1.80 Mgal/d is
confirmed. Additionally, noting that the rolling 30-day average flow reached almost 2.0 Mgal/d
on several occasions (Figure 5-1), the average day maximum monthly flow (ADMMF) of 1.98
Mgal/d (equals 1.1 x AAF) is confirmed.

On five days over the period analyzed, flows were near or just above 3.0 Mgal/d (May 2009 and
February 2010). The flow of 3.37 Mgal/d recorded on May 26, 2009 is 1.93 times the average
flow recorded over the entire period shown in Figure 5-1. Therefore, the peak daily design flow
of 3.6 Mgal/d (equals 2.0 x AAF) previously established in TM1 remains valid.

No data on peak hourly flows were available for this study. A reasonable allowance, based on
data from other areas, is 1.5 times the peak day flow, which would be 3.0 times the average
annual flow, or 5.4 Mgal/d.

Since the flow limit given in the District’s National Pollution Discharge Elimination System
(NPDES) permit is based on the average dry weather flow (ADWF), which is generally taken as
the average flow for the months of July through September, data from recent years was
reviewed to determine the ratio between the average flow for July through September (ADWF)
and the AAF. It was found that the ADWF varies from about 95 to 98 percent of the AAF, with
an average of about 97 percent. Therefore, the existing ADWF is estimated to be 1.75 Mgal/d.

Figure 5-1
Influent Flows
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5.2.2 Influent BOD

Daily and rolling 30-day average influent BOD loads are shown in Figure 5-2. As shown, except
for two apparent anomalous excursions, the influent BOD load is typically just near or just over
2000 lb/d, which is much lower than the average annual BOD load of 3603 lb/d established in
TM1. Influent BOD concentrations are shown in Figure 5-3 and were typically in the range of
100 to 200 mg/L, which is much less than the average annual concentration of 240 mg/L
established in TM1.

A possible explanation for the generally low BOD concentrations and loads indicated by the
2009/2010 data is that influent samples may have been inadvertently partially filtered by rags
and paper wrapping around the influent sampler intake tube. This problem was discussed in
TM1 with regard to the data analyzed therein. For the intensive monitoring effort conducted in
December 2007, the sampler intake tube was cleaned daily.

Figure 5-2
Influent BOD Load
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Figure 5-3
Influent BOD Concentrations

5.2.3 Influent Total Suspended Solids and Total Kjeldahl Nitrogen

Because of the influent sampling issues discussed for BOD, recent influent total suspended
solids (TSS) data were not evaluated. Influent total Kjeldahl nitrogen (TKN) is not routinely
monitored.

5.3 Special Monitoring Effort in July 2011

Because the strength of the influent wastewater directly impacts the sizing and cost of treatment
facilities and because of lingering uncertainties regarding the wastewater strength, TDBCSD
authorized a second special influent monitoring effort, which was conducted in July 2011. A
complete description of the monitoring program and discussions of the results are presented in
Technical Memorandum No. 2 (TM2), which is in Appendix C.

As a general summary, the July 2011 special monitoring results, like the 2009/2010 plant data,
indicate a relatively low strength wastewater. The flow weighted average influent BOD
concentration during the July 2011 special monitoring effort was about 160 mg/L. Average
influent constituent concentration ratios from the July 2011 special monitoring effort were
generally in line with expectations for typical domestic sewage, which are as follows: COD/BOD
= 2.0, TSS/BOD = 1.0, TKN/BOD = 0.20, VSS/TSS = 0.90, and NH3-N/TKN = 0.67.
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5.4 Overall Assessment of Monitoring Data and Establishment of Existing
Wastewater Flows and Loads to be used for Planning

In the following paragraphs, an overall assessment of the historical data discussed above is
presented and additional relevant factors are considered to develop existing flows and loads to
be used for completion of the Master Plan.

5.4.1 Flows

As previously discussed, recent plant influent flow data are generally consistent with the
assessment of existing flows presented in TM1. Therefore, the existing flows indicated in TM1
and the average dry weather flow developed previously in this section are adopted for this
Master Plan and are as follows:

Average Dry Weather Flow (ADWF) = 1.75 Mgal/d
Average Annual Flow (AAF) = 1.8 Mgal/d
Average Day Maximum Monthly Flow (ADMMF) = 1.98 Mgal/d
Peak Day Flow (PDF) = 3.60 Mgal/d
Peak Hour Flow (PHF) = 5.4 Mgal/d

At the time of the 2010 census, the population of Discovery Bay was 13,352. Therefore, the
annual average flow of 1.8 Mgal/d implies an average flow of 135 gallons per capita per day
(gpcd). Similarly, the average dry weather flow of 1.75 Mgal/d corresponds to 131 gpcd.
These per-capita flows are quite high. It would generally be expected that the average annual
flow would be 100 gpcd or less. The high flows could be indicative of persistent year-round
infiltration of groundwater into the sewage collection system.

5.4.2 BOD Concentrations and Loads

Historical plant data and data from the two special monitoring efforts are not consistent with
regard to influent BOD concentrations, as summarized below:

1. The data for the years 2004 through mid-2007 considered in TM1 included separate
periods when the reported BOD concentrations generally ranged from 500 to 2000 mg/L,
50 to 500 mg/L, and 100 to 300 mg/L (see Figure 1-3 in TM1 [Appendix A]).

2. Results from the special monitoring effort completed in December 2007 and reported in
TM1 (Appendix A) indicate an average BOD of about 240 mg/L.

3. Plant data for 2009 through May 2010 indicate BOD concentrations generally between
100 and 200 mg/L, with occasional excursions to much higher values (see Figure 5-3).

4. Results from the special monitoring effort completed in July 2011 and reported in TM2
(Appendix C) indicate an average BOD of about 160 mg/L.
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It is noted that plant flows at the time of the December 2007 special monitoring effort and at the
time of the July 2011 special monitoring effort were nearly the same at 1.61 and 1.57 Mgal/d,
respectively, based on plant effluent flow. Therefore, differences in infiltration and inflow
quantities are not believed to be a factor in the differing BOD concentrations.

In view of the uncertainties resulting from the data presented above, it is appropriate to consider
per-capita BOD loads as a primary basis for establishing influent BOD loads and concentrations
to be used for this Master Plan. In particular, the “Recommended Standards for Wastewater
Facilities” developed by the Great Lakes – Upper Mississippi River Board of State and
Provincial Public Health and Environmental Managers (commonly referred to as the “Ten States
Standards”) indicates an average per capita BOD load of 0.22 lb/d for communities with
garbage grinders. This value has been recognized in engineering textbooks and is considered
reasonable based on various evaluations for agencies in California. This criterion combined
with the District population of 13,352 results in an existing average BOD load of 2,937 lb/d.
With an average annual flow of 1.8 Mgal/d, the corresponding BOD concentration would be
about 196 mg/L. Therefore, with rounding, the average annual BOD concentration adopted for
this Master Plan is 200 mg/L. The existing average annual BOD load, with this rounded
concentration, is 3,002 lb/d.

The average day maximum monthly BOD load is estimated to be 1.3 times the average annual
BOD load. This is consistent with typical textbook values and with actual data from other
facilities in Northern California. Similarly, the peak day load is estimated to be 2.0 times the
average annual load.

5.4.3 TSS Concentrations and Loads

In the July 2011 special monitoring effort, the TSS/BOD ratio was found to be about 1.0, which
is consistent with typical domestic sewage (see TM2 [Appendix C]). Therefore, existing TSS
concentrations and loads are estimated to be the same as for BOD. The TSS/BOD ratio should
be confirmed based on future monitoring.

5.4.4 TKN Concentrations and Loads

In the July 2011 special monitoring effort, the TKN/BOD ratio was found to be about 0.20, which
is consistent with typical domestic sewage (see TM2 [Appendix C]). Therefore, existing TKN
concentrations and loads are estimated to be 0.2 times those for BOD. The TKN/BOD ratio
should be confirmed based on future monitoring.

5.5 Incremental Flows from Future Growth

Future residential and non-residential growth projections for TDBCSD are included in Section 3
and can be used as the basis of calculating incremental flows from future growth.

Flows from future residential connections can be estimated based on typical values for existing
customers. According to the District Manager, there are 5172 single family homes and 222
condominium/townhouse units existing within the District. Assuming an equivalency factor of
0.75 for the condominium/townhouse units gives a total of 5339 equivalent dwelling units
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(EDUs, where 1 EDU is equivalent to a typical single family home) for existing residential
development. According to the District Manager the existing commercial connections within the
District are roughly estimated to be equivalent to about 28 EDUs, resulting in a combined total
of 5367 equivalent dwelling units (EDUs) for all existing development. Therefore, the average
annual flow of 1.8 Mgal/d is equivalent to 335 gpd/EDU.

Flows from future commercial and business park / office connections can be estimated using
the City of Brentwood development standards of 1600 and 2000 gallons per acre per day,
respectively (average annual flow).

Based on the above, incremental average annual flows from projected growth within TDBCSD
are shown in Table 5-1.

Table 5-1
Average Annual Flows from Projected Growth

Development Type Units Number
Sewage Generation Rate,

gpd/unit
Projected Flow, gpd

Residential Homes 1,123 335 376,205

Commercial Acres 10 1,600 16,000

Business Park / Office Acres 90 2,000 180,000

Total 572,205
round to 570,000

5.6 Summary of Existing and Future Design Flows and Loads

Based on the existing flows and loads and the incremental flows from future growth established
above, existing, future incremental and future total flows and loads are summarized in Table 5-2.
It is assumed that wastewater constituent concentrations and flow and load variability for future
growth will be the same as existing.
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Table 5-2
Summary of Existing and Future Flows and Loads

Parameter Existing Incremental Future

Flow, Mgal/d

Average Dry Weather Flow (ADWF) 1.75 0.55 2.30

Average Annual Flow (AAF) 1.80 0.57 2.37

Average Day Maximum Monthly Flow (ADMMF) 1.98 0.63 2.61

Peak Day Flow (PDF) 3.60 1.14 4.74

Peak Hour Flow (PHF) (a) 5.40 1.71 7.11

Average Constituent Concentrations, mg/L (b)

BOD 200 200 200

TSS (c) 200 200 200

TKN (d) 40 40 40

Average Annual Load (AAL), lb/d

BOD 3,002 951 3,953

TSS (c) 3,002 951 3,953

TKN (d) 600 190 791

Average Day Maximum Monthly Load (ADMML), lb/d

BOD 3,903 1,236 5,139

TSS (c) 3,903 1,236 5,139

TKN (d) 781 247 1,028

(a) Allowance at 3 x AAF. Confirm with future monitoring.

(b) AAF combined with AAL.

(c) Based on 1.0 x BOD. Confirm with future monitoring.

(d) Based on 0.2 x BOD. Confirm with future monitoring.
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Section 6
Overview of Existing Wastewater Treatment
Plant

In this section, the existing wastewater treatment plant is described and discussed, including
presentation of flow schematics, hydraulic profiles, and key design criteria. Also discussed are
known issues of concern.

6.1 Description of Existing Facilities

The wastewater treatment plant currently includes an influent pump station, influent screening,
secondary treatment facilities using oxidation ditches, and ultraviolet (UV) disinfection prior to
export pumping for discharge into Old River. Waste sludge is aerobically digested and/or stored
in lagoons, dewatered using a belt filter press, and dried in active solar drying units before
landfill disposal.

The overall treatment system is located in two distinct geographical areas, referred to as Plant 1
and Plant 2. Plant 1 is located about ¼ mile north of Highway 4 within the Discovery Bay
Development area, while Plant 2 is located immediately south of Highway 4. The two plants are
interconnected and are dependent upon each other for various functions. Plant 1 was the
original plant, which was started as a pond treatment system. Over the years, Plant 1 was
upgraded to its current configuration with an oxidation ditch for secondary treatment. Plant 2
was originally constructed in the years 2000 through 2002 and has undergone several upgrades
since then.

The influent pump station that serves both plants is located on the Plant 1 site. The discharge
from the influent pump station is split approximately evenly to Plants 1 and 2 for treatment in
screening and secondary treatment facilities. The secondary effluent from both plants is then
combined within Plant 2 for UV disinfection and export pumping for discharge to Old River. All
of the sludge handling facilities for both plants are located at Plant 2.

Copies of Construction Drawings G-2 through G-4 from the 2.0 MGD Expansion Project (when
Plant 2 was added) are presented in Figures 6-1 through 6-3 to show plant flow schematics,
hydraulic profiles, and design criteria, respectively. Clarifier 4, which is indicated as a future
facility in these drawings has since been constructed. The drawings shown in Figures 6-1
through 6-3 do not include the sludge dewatering and drying facilities nor the Export Pump
Station and discharge to Old River, which were subsequently added. Plant 2 was laid out to
facilitate the future addition of effluent filtration facilities ahead of the UV disinfection system.

The Export Pump Station at Plant 2 currently includes four 20 horsepower vertical turbine
pumps, each rated at 1.6 Mgal/d at 45 feet of head. There is space for a fifth pump to be
added.
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Sludge dewatering and drying facilities at Plant 2 include a 1.5 meter monobelt belt filter press
and two active solar drying beds, each measuring 40 feet by 204 feet. The active solar drying
beds are covered by greenhouse structures and include automated tilling machines and
ventilation systems to promote sludge drying.

6.2 Existing Plant Performance

The existing wastewater treatment plant provides a secondary level of treatment to meet key
discharge requirements as follows:

Biochemical Oxygen Demand (BOD5, average monthly) ≤ 20 mg/L 

Total Suspended Solids (average monthly) ≤ 30 mg/L 

Ammonia Nitrogen (average monthly) ≤ 10 mg/L 

Nitrate Nitrogen (average monthly) ≤ 73 mg/L 

Total Coliform Organisms (weekly median) ≤ 23 per100 mL Most Probable Number 

Electrical Conductivity (annual average) ≤ 2,100 µmhos/cm 

In general, the plant is successful in meeting the discharge requirements indicated above, with
the exception of occasional historical violations of the Total Suspended Solids and Total
Coliform limits and violation of the electrical conductivity limit in 2010, all of which are discussed
further in Section 8.
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Figure 6-1
Flow Diagram
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Figure 6-2
Hydraulic Profile
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Figure 6-3
Overall Layout and Design Criteria
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Section 7
Plant Hydraulic Capacity Analysis

To assess the ability of pumping and conveyance facilities in the plant to handle projected peak
flows, a spreadsheet-based hydraulic model of the entire treatment plant (Plants 1 and 2) was
developed. All significant hydraulic features (structure elevations, pipe lengths and diameters,
valves and fittings, weir configurations, etc.) of the liquid stream flow path from the Influent
Pump Station through Plants 1 and 2 and through the Export Pump Station, pipeline and
diffuser in Old River were included in the model.

As a worst-case scenario, the hydraulic model was used to simulate existing facilities while
handling the future peak hour flow of 7.11 Mgal/d, split equally to Plants 1 and 2. Another
scenario including flow equalization after the secondary treatment facilities, resulting in a flow
through downstream facilities of 4.74 Mgal/d (the future peak day flow) also was analyzed. A
modification of the hydraulic model was also developed to assess conditions that would result if
approximately two-thirds of the influent flow were routed to Plant 2 as the result of adding a new
oxidation ditch treatment train at that location. The purpose of these analyses was to locate any
hydraulic bottlenecks in the system so that future improvements can be planned to mitigate
these bottlenecks.

7.1 Future Peak Hour Flow Split Equally To Plants 1 and 2, Without
Equalization

In this scenario, the future peak hour flow of 7.11 Mgal/d was assumed to be split equally to the
screening and secondary treatment systems in Plants 1 and 2 and then recombined for UV
disinfection and export pumping at Plant 2, all without flow equalization or peak flow attenuation
of any kind. Hydraulic bottlenecks identified from this analysis are discussed below.

7.1.1 Influent Pump Station

The Influent Pump Station has a total reliable pumping capacity of about 4.8 Mgal/d with one
large pump out of service. Therefore, this pump station must be upgraded for the future peak
hour flow of 7.11 Mgal/d. This topic is considered in Section 9.

7.1.2 Plant 2, Flow Splitting Structure 2 and Clarifiers 3 and 4

A hydraulic bottleneck exists between Flow Splitting Structure 2 and Clarifiers 3 and 4. The
splitter box weirs are at elevation 88.25 feet and the clarifier launder v-notch weirs that set the
water surface elevation in the clarifiers are at elevation 87.33 feet, a difference of only 0.92 feet.
When allowing for a desired maximum return activated sludge flow of about 1 Mgal/d per
clarifier (gives underflow rate of about 500 gpd/ft2), the maximum total plant influent flow (split
equally to Plants 1 and 2) that can be accommodated without submerging the weirs in the
splitter box is approximately 3.2 Mgal/d, which gives 1.6 Mgal/d to Oxidation Ditch 2. Even with
the weirs submerged under the 7.11 Mgal/d scenario (3.56 Mgal/d to Oxidation Ditch 2),
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however, the flow should split equally to Clarifiers 3 and 4, since the piping to each clarifier and
the clarifier internals that establish head losses are nearly identical.

With extreme peak flows, such as the worst-case 7.11 Mgal/d considered in this analysis, the
submergence of the weirs in Flow Splitting Structure 2 is such that the hydraulic grade line is
impacted further upstream at the Oxidation Ditch 2 outlet weir. The ditch outlet weir is
adjustable and can be set to obtain the desired submergence of the oxidation ditch rotors, which
determines the amount of oxygen transfer in the ditch. Typically, the rotor submergence is
adjustable from about 6” to 14”. However, with the extreme peak flow of 7.11 Mgal/d, the
hydraulic grade backup from Flow Splitting Structure 2, would be such that the oxidation ditch
outlet weir would become submerged and it would be impossible to attain rotor submergences
less than about 10 inches. However, this is not considered to be a problem, because it is likely
that submergence greater than 10 inches would be desired and, if not, providing more aeration
than needed during the peak flow event is not a problem.

Based on the above, even though a hydraulic bottleneck exists between Flow Splitting Structure
2 and Clarifiers 3 and 4, there are no apparent negative consequences, even up to the extreme
peak flow of 7.11 Mgal/d.

7.1.3 Secondary Effluent Lift Station

The Secondary Effluent Lift Station is currently used to lift the secondary effluent from both
Plants 1 and 2 into the Parshall flume ahead of the UV disinfection system. The reliable
pumping capacity of this lift station, with one large pump out of service is about 6.9 Mgal/d. This
is almost equal to the worst-case future plant influent flow of 7.11 Mgal/d, so it is possible that
no modification would be needed for continued pumping to the Parshall flume. This should be
confirmed by observing actual peak flows in future years. If needed, the existing pumps can be
operated at slightly increased speeds on the existing variable frequency drives to increase
capacity.

Revised requirements for the Secondary Effluent Lift Station in the event that flow equalization
and filters are added downstream are discussed in Section 7.2, below. The same requirements
would apply if filters were added without flow equalization.

7.1.4 Export Pumping and Outfall to Old River

The Export Pump Station and Pipeline and river diffuser were designed to accommodate a flow
of up to 6.2 Mgal/d. Currently, however, only four of five pump positions are used and the
pumps were sized for initial flows, with plans to replace the pumps to accommodate future flows
when needed. The current reliable capacity of the pump station is estimated to be about
4.0 Mgal/d, with one pump out of service. This is an approximate value; the actual value should
be determined based on field testing.

It is theoretically possible to install export pumps large enough to accommodate the 7.11 Mgal/d
future peak hour flow considered herein. With one of five pumps out of service, the pumps
would have to be sized for about 1.8 Mgal/d at approximately 95 feet of head and would
probably require 50 horsepower motors. This compares to the existing pumps, which are rated
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at 1.6 Mgal/d at 45 feet of head and have 20 horsepower motors. Therefore, the pumps would
have to be replaced to accommodate a design flow of 7.11 Mgal/d. However, in consideration
of possible future filtration and UV disinfection system improvements in Sections 13 and 14,
secondary effluent flow equalization facilities are recommended to limit the peak flow to
4.74 Mgal/d, which would also apply to the Export Pump Station. This is considered under
Section 7.2, below.

7.2 Future Peak Hour Flow Split Equally To Plants 1 and 2, With Equalization
after the Secondary Effluent Lift Station

Under this scenario, the flows through all facilities upstream of the Secondary Effluent Lift
Station were the same as in the previous scenario. Therefore, the hydraulic bottlenecks
identified above for the Influent Pump Station and for Plant 2 Flow Splitting Structure 2 and
Clarifiers 3 and 4 remain unchanged. For this scenario, all secondary effluent flows in excess of
the future peak day average flow of 4.74 Mgal/d were assumed to be diverted from the
discharge of the Secondary Effluent Lift Station to an equalization storage basin. The
implications of this operation on the Secondary Effluent Lift Station and the Export Pump Station
are considered below.

7.2.1 Secondary Effluent Lift Station

With flow equalization, there are two possible scenarios for the Secondary Effluent Lift Station:
1) continuing to pump to the Parshall flume if filters are not implemented, and 2) pumping to a
future filtration system.

Without future filters, part of the flow that would otherwise be pumped to the Parshall flume
would be diverted to the new equalization basin. Since the hydraulic grade line at the entrance
to the Parshall flume (while 4.74 Mgal/d is passed through the flume) would be at about
elevation 96.9 feet and the water level in the Secondary Effluent Lift Station sump would be at a
maximum elevation of 82.5 feet, flow could be diverted from the pump discharge to an
equalization basin and then drained by gravity back to the Secondary Effluent Lift Station. Of
course, the Secondary Effluent Lift Station would have to pump the total flow passed ahead
through the flume as well as the diverted flow, or the entire peak hour flow at this point in the
process. As described in Section 7.1.3 above, however, it is possible that the existing reliable
capacity of 6.9 Mgal/d for the Secondary Effluent Lift Station would be adequate or that the
pump speeds could be increased slightly to accommodate a higher flow.

With future filters added, it is estimated that the Secondary Effluent Lift Station would have to
pump the peak hour flow to a water surface elevation of about 102 feet (allows gravity flow
through coagulation, flocculation and filtration facilities to the existing Parshall flume). Under
this scenario, the Secondary Effluent Lift Station pumps would need to be upgraded or replaced
to enable pumping the peak hour flow to this higher elevation. This topic is considered in
Section 12.
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7.2.2 Export Pump Station

With flow equalization, the Export Pump Station, export pipeline, and river diffuser system would
have to handle a peak flow of only 4.74 Mgal/d. To meet a design capacity of 4.74 Mgal/d using
four pumps (a fifth pump would be added as a standby unit), each pump would need to produce
about 830 gpm at 58 feet of head. The existing pumps are capable of this operating condition if
they are operated at a 107 percent over-speed condition using the existing variable frequency
drives (vfds). This would still be within the motor horsepower rating.

7.3 Future Peak Hour Flow Split 1/3 to Plant 1 and 2/3 to Plant 2

If a new oxidation ditch treatment train with two clarifiers is added to Plant 2, then the flow split
between Plants 1 and 2 will be 1/3 and 2/3, respectively. The Influent Pump Station
modifications would have to be designed accordingly, which is discussed in Section 9. If only
one clarifier is added with the new oxidation ditch at Plant 2, slightly less than 2/3 (about
65 percent) of the flow would go to Plant 2. If no new clarifiers were added with the new
oxidation ditch at Plant 2, approximately 61 percent of the flow would normally go to Plant 2.

With only one-third of the flow going to Plant 1, there would be no hydraulic bottlenecks in the
facilities there. Since all of the flow sent to Plants 1 and 2 would re-combine at the Secondary
Effluent Lift Station, conditions from that lift station and downstream would be the same as
considered in Sections 7.1 (without equalization) and 7.2 (with equalization), above.

The key differences of concern in hydraulic conditions between this scenario and the previous
two scenarios would occur from the headworks to the Secondary Effluent Lift Station in Plant 2
and are discussed below.

The headworks at Plant 2 would need to handle two-thirds of the 7.11 Mgal/d peak hour flow, or
4.74 Mgal/d. Since the existing screen was designed to handle up to 6.2 Mgal/d, this is not a
problem.

A new splitter box would have to be added between the headworks and the oxidation ditches.
Since the floor elevation at the headworks screen is about the same as the maximum water
surface elevation in the existing oxidation ditch, there is less hydraulic gradient available for
insertion of a splitter box than is desirable. The splitter box weirs will have to be above the floor
elevation at the screen, which will not allow the screen channel to drain down, even at low flows.
Although this could result in low velocities that would allow some solids to settle in the screen
channel during low flows, this should not be a significant problem. At high flows, the depth of
the channel downstream from the screen would be within allowable limits.

With the second oxidation ditch and additional clarifier(s) added at Plant 2, the flow through
each oxidation ditch would be two-thirds or less of the flow considered under the previous two
scenarios. If two clarifiers are added, the flow per clarifier would be two-thirds of the flow
considered under the previous two scenarios. Accordingly, the amount of submergence of the
clarifier splitter box weirs would be substantially reduced and there would be no submergence of
the oxidation ditch outlet weir, allowing a full range of rotor submergence. If only one clarifier is
added at Plant 2, the flow per clarifier will be slightly less than under the previous two scenarios,
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resulting in slightly less submergence of the clarifier splitter box weirs and the oxidation ditch
outlet weirs. If no new clarifiers are added at Plant 2, the flow per clarifier could go up more
than 20 percent compared to the previous two scenarios, exacerbating the weir submergence
problems. However, depending on sludge settleability (SVI) at the time, it may be possible to
mitigate the weir submergence at Plant 2 by forcing more than 39 percent of the flow to go to
Plant 1 during these extreme peak flow events. If a 50/50 flow split was forced during the peak
event, the flow per clarifier and the clarifier weir submergence would be the same as the
scenario considered in Section 7.1.

7.4 Summary

Based on the results and discussion presented above, the existing plant hydraulic features can
accommodate the future peak flows with suitable modifications to the main pumping facilities,
including the Influent Pump Station, the Secondary Effluent Lift Station, and the Export Pump
Station. This conclusion is applicable whether the flow is split equally to Plants 1 and 2 or
whether approximately 2/3 of the total flow is routed through secondary treatment facilities at
Plant 2 as the result of adding another oxidation ditch and one or two clarifiers at Plant 2.
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Section 8
Waste Discharge Requirements

The Discovery Bay wastewater treatment plant effluent is discharged to Old River at a location
approximately one-half mile southeast of Plant 2. The discharge is regulated under a National
Pollution Discharge Elimination System (NPDES) permit and waste discharge requirements
adopted by the California Regional Water Quality Control Board, Central Valley Region. The
permit is updated approximately every five years. The current permit was adopted on
December 4, 2008 (Order No. R5-2008-0179, NPDES No. CA0078590).

In this section, key provisions of the existing permit are summarized and compliance issues are
assessed. Finally, potential future permit and treatment requirements are discussed.

8.1 Existing Permit Requirements and Compliance Assessment

Key effluent limitations contained in the NPDES permit are summarized in Table 8-1. For each
parameter, an assessment of the existing plant performance and compliance strategies are
indicated. The reader is referred to the permit itself for complete coverage of all permit
provisions.

In addition to effluent limitations, the permit contains receiving water limitations that govern the
degree to which the plant effluent can impact conditions in Old River. Included, for example, are
limitations on bacteria, dissolved oxygen, pH, turbidity and biostimulatory substances (as well as
others). No receiving water limitation compliance issues are known to exist or are anticipated.

As indicated in Table 8-1, the plant is generally compliant with most of the effluent limitations
contained in the permit. Historically, there have been occasional violations of the total
suspended solids (TSS) and total coliform limits. Additionally, the yearly average electrical
conductivity limit was exceeded in 2010.

8.2 Recent Permit Violations

Each of the permit compliance issues noted above is discussed briefly below.

8.2.1 Total Suspended Solids

There have been several violations of effluent TSS limits in the past few years, including three
violations of the weekly average limit of 40 mg/L (actual values were 43, 44, and 54 mg/L) and
two violations of the daily maximum limit of 50 mg/L (actual values were 63 and 66 mg/L), which
occurred between December 31, 2008 and August 8, 2009, and were listed in a Civil Liability
Complaint issued by the California Regional Water Quality Control Board in December 2009.
Since then, however, the plant operator reports that performance has been improved and that
TSS violations have been mitigated, despite ongoing operational difficulties as noted below.
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According to the plant operator, TSS compliance has been challenging at times, in part due to
problems with clogging at the secondary clarifiers and return activated sludge (RAS) pumps at
Plant 1. Reportedly, the clarifier sludge removal tubes and the RAS pumps are prone to
clogging with rags and balls of stringy materials. With clogging, the sludge cannot be removed
properly from the clarifiers, leading to TSS violations. Apparently, frequent action is required to
remove rags and to clear or prevent clogging. This situation is surprising, since both Plants 1
and 2 have headworks with fine screens that are specifically designed to remove rags and
stringy materials. Apparently, the screens have not been functioning properly, allowing raw
sewage to overflow into a screen bypass channel, which has only a coarse bar rack and does
not adequately remove rags and stringy materials. This phenomenon was confirmed by the
District Engineer who noted clear evidence of the screen bypasses upon inspecting the
headworks on multiple occasions. It is believed that these problems can be mitigated by repair
and maintenance of the screens and related controls.

Two other issues reported by the operator are that effluent TSS can be elevated when the
launder channels in the secondary clarifiers are cleaned and when pump cycling in the
secondary effluent pump station stirs up solids that may have settled in the pump sump.
However, these problems should be transient and of short duration, such that a 24-hour effluent
composite sample should not be substantially impacted. Also, recent plant improvements
include provisions for temporary diversions of poor quality plant effluent to the sludge lagoons
that can be used to mitigate these problems.

8.2.2 Total Coliform

There have been several violations of effluent total coliform limits in the past few years,
including five violations of the weekly median limit of 23 MPN/100 mL, which occurred in
December 2008 (one violation at 840 MPN/100 mL) and July 2009 (four violations, all at 27
MPN/100 mL) and were listed in a Civil Liability Complaint issued by the California Regional
Water Quality Control Board in December 2009. Although recent UV disinfection system
improvements should enhance total coliform compliance, violations have occurred during
startup and shakedown of the improvements. It is hoped that the recent problems will be
resolved after construction-related impacts have ceased and with operational adjustments to the
new UV disinfection system.

The efficacy of the UV disinfection system is affected by the solids content and turbidity of the
secondary effluent. With high turbidity (substantially over 10 NTU), adequate disinfection can
be problematical. As a safeguard against such conditions, the UV disinfection system
improvements included provisions for automatic diversions of plant effluent to the sludge
storage lagoons in the event of secondary effluent turbidity over an adjustable setpoint limit.

At this time, it is not known whether the UV disinfection system improvements described above
will provide an acceptable level of reliability in meeting the total coliform limits. If the maximum
turbidity needed for reliable disinfection is such that automatic diversions of secondary effluent
to the sludge lagoons would occur more frequently than desired, effluent filtration could be
required prior to UV disinfection. This topic is addressed in Sections 13 and 14.
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8.2.3 Electrical Conductivity

Electrical conductivity is a measure of the salinity of the wastewater effluent.

From January 14, 2004, through October 10, 2007, the average effluent electrical conductivity
was 1921 µmhos/cm and the range was 724 to 2,280 µmhos/cm, based on 91 samples. These
values far exceed the goal of 1,000 µmhos/cm for agricultural use. At the current time,
however, treatment for salinity reduction is infeasible. Therefore, the permit requirement of
2,100 µmhos/cm was established to prevent further degradation above the previous highest
annual average value. However, that limit was exceeded in 2010, when the average annual
electrical conductivity was 2,192 µmhos/cm.

Recent monitoring efforts conducted by the District indicate that the electrical conductivity in the
sewage from new development is substantially greater than the average electrical conductivity
in sewage from the District as a whole. It is believed that this is due to the general use of water
softeners in the new homes. Future monitoring efforts are planned to assess the actual impact
of the water softeners.

Source control is the most effective means for reducing the salinity of the wastewater. This may
require implementation of District policies to limit the use of water softeners.

In Section 15 of this Master Plan, the possibility of future wastewater treatment to reduce salinity
is considered.

8.3 Possible Future Permit Requirements

The general trend in permitting is to become more and more stringent over the years and
wastewater reclamation is becoming more and more important as a means of supplementing
scarce water resources. Accordingly, the potential of providing effluent filtration and improved
disinfection to meet more stringent effluent standards and/or to allow reclamation must be
considered in this master plan. Even without such changes, effluent filtration could be required
for more reliable UV disinfection, as discussed above. Effluent filtration is considered in
Section 13.

Salinity in water supplies is an increasing concern throughout the state and regulations and
permitting language relating to salinity in wastewater are evolving. As mentioned previously, the
possibility of future requirements for salinity reduction is briefly considered in Section 15 of this
Master Plan.
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Table 8-1
Key NPDES Permit Requirements, Plant Performance and Compliance Strategy

Parameter Units
Effluent
Limits

(a) Existing Plant Performance Compliance Strategy

Flow Mgal/d 2.1 (b) Generally compliant. Expand plant and revise permit before limit is reached.

BOD mg/L 20/40/50 Generally compliant. Continue current performance or better.

TSS mg/L 30/40/50 Occasional noncompliance. Resolve the problem of influent screen bypassing that
can lead to clogging of secondary clarifier sludge
removal systems and RAS pumps. Operate and
maintain the secondary process and design
improvements to provide good performance, in general.
As a last resort, utilize new provisions for temporary
diversion of poor-quality effluent to the sludge lagoons.

pH Units 6.5 to 8.5 (c) Generally compliant. Continue current performance or better.

Copper µg/L 50/--/70 Generally compliant. Continue current performance or better.

Nitrate-N mg/L 73/--/126 Generally compliant. Continue current performance or better.

Ammonia-N mg/L 10/--/30 Generally compliant Continue current performance or better.

Total Coliform MPN/1
00 mL

23, 240 (d) Occasional noncompliance, prior to recent improvements
(2010).

The UV disinfection system has been improved and
provisions have been made to divert poor quality effluent
to storage. If these improvements are not adequate,
effluent filtration could be required.

Electrical Conductivity µmhos/
cm

2,100 (e) (f) Noncompliant in 2010 Minimize salinity through source control and minimize or
prevent salinity increase during treatment. As a last
resort, if required in the future, provide treatment to
remove salinity.

Iron (Total Recoverable) µg/L 300 (e) Generally compliant Continue current performance or better.

Aluminum (Total
Recoverable)

µg/L 200 (e) Generally compliant Continue current performance or better.

(a) Unless indicated otherwise, limits are Average Monthly/Average Weekly/Maximum Daily.
(b) This is specified as an “Average Daily” limit in the permit. However, the permit indicates that compliance will be assessed based on the “Average Dry Weather Flow”,

meaning the average flow over three dry weather months.
(c) Range is based on instantaneous minimum and instantaneous maximum.
(d) 23 weekly median, 240 not to be exceeded more than once in 30 days.
(e) Annual average.
(f) The limit decreases to 1,000 µmhos/cm if the District fails to implement a Salinity Plan.
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Section 9
Influent Pump Station

The existing Influent Pump Station, although located at Plant 1, serves both Plants 1 and 2. In
this section, a description of the pump station is provided, current operating issues are
discussed and alternatives for improvement and expansion are considered. The rehabilitation
and use of Pump Station W as a backup to the Influent Pump Station is also considered.

9.1 Description of Existing Facilities

Plan and section views of the existing Influent Pump Station, taken from the original
construction drawings, are shown in Figure 9-1. As shown, there is a main sump compartment
that receives influent raw sewage from the community via a 12-inch gravity sewer and a 12-inch
forcemain (from Pump Station F). The sump also receives drainage from the chemical pump
station and sewage from sources within Plant 1 through 4 and 6-inch pipelines.

From the main sump compartment, the raw sewage flows over manually adjustable weir gates
into two separate pump sumps for pumping to Plants 1 and 2, respectively. There is an opening
in the dividing wall so that each sump can overflow into the other, if the water level should rise
substantially above the normal operating level.

The sump serving Plant 1 is currently fitted with one large pump and one small pump, rated at
2.0 and 1.15 Mgal/d, respectively, when both pumps are running at the same time. Therefore,
the total pumping capacity to Plant 1 is about 3.15 Mgal/d. The reliable pumping capacity with
the large pump out of service is 1.5 Mgal/d (the small pump running alone produces more flow
than when running together with the large pump).

The sump serving Plant 2 is fitted with one large pump and two small pumps, which are identical
to the corresponding units serving Plant 1. While pumping to Plant 2, the total capacity with all
pumps in service is about 3.3 Mgal/d. The reliable pumping capacity with one large pump out of
service is about 2.5 Mgal/d. There are parallel 8-inch and 12-inch forcemains from the influent
pump station to Plant 2. The capacities listed here are based on using both forcemains.

Based on the capacities indicated above, the total reliable capacity of the Influent Pump Station
can be based on the lowest capacity that would occur with one large pump out of service from
either the Plant 1 or Plant 2 side. Accordingly, the total reliable capacity is estimated to be
about 4.8 Mgal/d with the large pump on the Plant 1 side out of service. In this case, the flows
to Plants 1 and 2 would be about 1.5 and 3.3 Mgal/d, respectively. If this condition should
occur, the Plant 1 sump level would rise, submerging the weir gate on that side and forcing
more flow to the Plant 2 pumps.
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Figure 9-1
Existing Influent Pump Station
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9.2 Existing Operational Issues

There are four main operational issues associated with the Influent Pump Station:

 Pump ragging

 It is difficult to adjust for unequal flow splits to the two plants, when desired

 The characteristics of the wastewater routed to Plant 1 are apparently different than the
characteristics of the wastewater routed to Plant 2

 There are no provisions for taking this pump station completely out of service for repairs or
maintenance

Each of these issues is discussed further below. Mitigation measures are discussed later in this
section.

9.2.1 Pump Ragging

Based on discussions with District staff, the pumps at the Influent Pump Station have historically
had a problem with clogging with rags or other stringy materials (referred to as ragging),
resulting in the repeated need to remove pumps from the sump to clear the obstruction. The
ragging problem is exacerbated when the pumps are operated at low speed to match low
influent flows. Because of this issue, the control system limits on minimum speed have been
adjusted upward such that the pumps operate intermittently at higher speeds, rather than
continuously at lower speeds, during low flow conditions. With the higher speeds, the ragging
problem is somewhat mitigated, but further improvement is desirable.

9.2.2 Lack of Flow Splitting Controls

Occasionally, due to maintenance or other issues, it is desirable to send more flow to one plant
than the other. The only existing method for controlling the flow split is to adjust the weir gates
leading to the sump compartments serving Plants 1 and 2. When the weir gates are set at the
same elevation, the flow will split equally to the two plants over the full range of influent flows
from minimum to maximum. However, when it is desired to route more flow to one plant or the
other, the weir gates can be adjusted to attain the desired flow split at any given time, but as the
total influent flow varies, the desired flow split is no longer maintained. Theoretically, to
maintain a nearly constant percentage flow split to each plant with variable total flow, it is the
length of the weirs that should be adjusted (and the weirs should be shaped differently), not the
elevation; however, it is impractical to adjust the weir length.

9.2.3 Differing Wastewater Characteristics to Plants 1 and 2

Based on input from plant operations personnel, the wastewater that is pumped to Plant 1 is
typically higher in strength than the wastewater that is pumped to Plant 2. This is somewhat
surprising, since the pump sumps for both plants have a common inlet compartment. However,
in reviewing Figure 9-1, it can be noticed that 12-inch gravity sewer coming into the pump
station on the southwest side enters the facility at an approximate equal distance from the weir
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gate leading to Plant 1 and the weir gate leading to Plant 2. However, the 12-inch forcemain
from Pump Station F enters the inlet compartment on the northwest side, near the weir gate
leading to Plant 1. Accordingly, it is likely that disproportionate amounts of flow from the two
sources are routed to Plants 1 and 2. If there are differences in the wastewater characteristics
from the gravity sewer versus the forcemain, these would be reflected as differing loading
conditions to Plants 1 and 2.

9.2.4 Inability to Take the Influent Pump Station Out of Service

Although it is possible to isolate and take out of service the individual sumps and pumps leading
to Plant 1 or to Plant 2, there are no current provisions for taking the whole pump station out of
service for repairs or maintenance in the common sump influent chamber. This is of concern
since it is known that the coating system has failed and concrete repairs are required in this
sump.

9.3 Future Capacity Requirements and Pump and Piping Modifications

As developed in Section 5, the future peak hour design flow is 7.11 Mgal/d. Since the existing
pump station reliable capacity is 4.8 Mgal/d, substantial modifications are required.
Furthermore, as developed in Section 11, it is planned to add another oxidation ditch treatment
train to Plant 2. In that case, the normal flow split between Plants 1 and 2 will be approximately
1/3 and 2/3, respectively, depending on the number of clarifiers added at Plant 2. Therefore,
the peak design flows to Plants 1 and 2 will be approximately 2.37 Mgal/d and 4.74 Mgal/d,
respectively. The analysis presented herein is based on a 1/3 - 2/3 flow split between the two
plants, but the overall conclusions and recommendations would not change significantly if the
flow split were slightly different.

With the high flows going to Plant 2 and the long forcemain to Plant 2, the design head for the
pumps serving Plant 2 will be much different than for Plant 1. For Plant 1, it is recommended to
provide one duty and one standby pump, each rated for 2.37 Mgal/d at 40 feet of head. For
Plant 2, it is recommended to provide two duty and one standby pump, each rated for
2.37 Mgal/d at 95 feet of head. The pump head requirements were developed from the plant
hydraulic model discussed in Section 7, modified as discussed below.

The existing Influent Pump Station includes 6-inch pump discharge piping at two positions (one
each for Plant 1 and Plant 2) and 8-inch pump discharge piping in three positions (one for Plant
1 and two for Plant 2). Currently, there are large pumps at two of the three 8-inch piping
positions and small pumps at the 6-inch piping positions and at the remaining 8-inch piping
position. The original design intent was to someday replace the small pump at the 8-inch piping
position with a large pump.

Since all five future pumps will have a capacity of 2.37 Mgal/d, the existing 6-inch pump
discharge piping existing at two pump locations will have to be replaced with 8-inch piping.
Additionally, to accommodate the high flow being routed to Plant 2, the existing 8-inch magnetic
flow meter and associated piping for flow to Plant 2 should be replaced with 10-inch diameter
facilities.

H-53



Section 9 Influent Pump Station

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 9-5 Wastewater Master Plan

9.4 Pump Station Improvement and Expansion Alternatives

To effectively eliminate or drastically reduce the occurrence of pump ragging two main
alternatives are considered: 1) install a new influent screen system ahead of the Influent Pump
Station, and 2) replace the pumps with pumps that are less likely to clog. Each of these
alternatives is considered below.

9.4.1 Influent Screening Ahead of the Influent Pump Station

Under this alternative, a new headworks facility with screens would be constructed ahead of the
Influent Pump Station. This facility would replace the individual headworks screens at the two
plants.

Since the gravity sewer coming into the existing Influent Pump Station is approximately 12 feet
below grade, the new screening channels would have to be below that elevation. It is estimated
that the complete headworks could cost around $1 million. It is believed that this cost is not
warranted, since there are options to use pumps that are less prone to ragging than the current
pumps. Also, it is noted that it is common practice to have raw sewage pump stations in
collection systems and treatment plants that are not protected by screens. Even if the District
were to consider screens ahead of the Influent Pump Station, it would still have 15 collection
system pump stations not protected by screens.

Besides the issues mentioned above, it is noted that it may be impossible to accommodate the
head losses resulting from the new headworks, while still continuing to use the existing Influent
Pump Station. The resulting depth in the pump sumps would likely be inadequate. No
investigations were developed to see if this issue could be mitigated.

Based on the above considerations, screening ahead of the Influent Pump Station is not
recommended.

9.4.2 Pump Replacement Alternatives

The existing Influent Pump Station was originally provided with Flygt non-clog submersible
pumps with standard “C-Series” impellers. Since that time, Flygt has developed “N-Series”
impellers, which were specifically designed to mitigate ragging. Recently one of the existing
influent pumps was fitted with a new Flygt “N-Series” impeller. However, the unit has not been
in service long enough to make a judgment on the degree to which ragging has been mitigated.

To increase the capacity of the Influent Pump Station, the existing pumps will have to be
replaced. Three alternative pump types were considered for the replacements as follows:

 Flygt pumps with N-Series impellers.
 Pumps with screw centrifugal impellers, such as Wemco Hidrostal
 Chopper pumps, such as Vaughan

H-54



Section 9 Influent Pump Station

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 9-6 Wastewater Master Plan

Pumps with screw centrifugal impellers have been used extensively in wastewater collection
system pump stations and in wastewater treatment plants. Although generally more expensive
than standard non-clog pumps they are much less prone to ragging and are frequently higher in
efficiency. There are several manufacturers of screw centrifugal pumps.

Chopper pumps are wastewater pumps that are fitted with a mechanism for cutting into small
pieces any rags or stringy materials that should enter the pump. Chopper pumps are used
extensively in wastewater and sludge applications where standard non-clog pumps would be
prone to clogging.

Proposals were requested and received from manufacturers of the three pump types being
considered. In general, budgetary pricing (not including contractor markups and installation
costs) for the Plant 1 pumps ranged from about $20,000 to $30,000 each. Budgetary pricing for
the Plant 2 pumps ranged from about $35,000 to $45,000 each. The most efficient pumps
would be the screw centrifugal type with efficiencies in the 75 to 80 percent range, followed by
the Flygt N-Series pumps with efficiencies in the 70 to 75 percent range and chopper pumps in
the 60 to 65 percent range. For all pump types, turndown to 0.33 Mgal/d and 0.67 Mgal/d for
the Plant 1 and Plant 2 pumps, respectively, should not be a problem. It is likely that further
turndown would be possible based on more detailed analysis during design. The respective
manufacturers do not anticipate ragging problems even at turndown.

For this Master Plan, a final pump selection is not made. It is recommended that District staff
and engineers evaluate the three pump types in more detail as the initial step of design. This
should include contacting references and visiting facilities where the pumps of interest are
already installed and have been in service for at least one year to confirm performance,
reliability, freedom from ragging, maintenance requirements, manufacturer support and other
issues of concern. Turndown capabilities should be confirmed in more detail and life cycle cost
analyses performed. The costs presented herein for Influent Pump Station Modifications should
be adequate to cover all three options.

9.5 Recommended Improvements

Recommended improvements to the Influent Pump Station include the following:

 Replace all pumps with pumping units designed for future flows and to avoid ragging, even
at turndown.

 Replace the 6-inch pump discharge piping and valves at two pump positions with 8-inch
facilities.

 Replace the 8-inch magnetic flow meter and associated header piping that leads to Plant 2
with 10-inch diameter facilities.

 Provide new controls for flow splitting between Plants 1 and 2.

 Install a mixer in the sump inlet compartment.

 Rehabilitate concrete and coatings as needed (after Pump Station W is activated to allow
the Influent Pump Station to be taken out of service).
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 Further discussion regarding flow splitting and the sump mixer are presented below,
followed by a cost estimate for all improvements.

9.5.1 Flow Splitting and Controls

With 1/3 of the flow normally going to Plant 1 and 2/3 of the flow normally going to Plant 2, the
existing equal-sized weir gates in the Influent Pump Station will no longer be appropriate for flow
splitting. It would be possible to replace the weir gates such that the effective weir length for
Plant 1 would be one-half of the effective weir length for Plant 2. Then, with the weirs at the
same elevation a 1/3-2/3 flow split would occur. However, similar to the existing situation as
previously discussed, such a solution would not provide a means for adjusting the flow split
between the two plants, such as could be desired during maintenance and repair activities.

To allow variable flow splitting, it is recommended to automatically control the speed of the
pumps such that the flow rate to Plant 2 is two times (or other desired ratio) the flow rate to
Plant 1, as indicated on the magnetic flow meters at the Influent Pump Station used to monitor
the flow to each plant. In this case, the weir gates to each sump would be left in their lowest
position and the sump level on the Plant 1 side (or the side receiving the lowest flow) would be
allowed to submerge the weir, forcing most of the flow to the Plant 2 side (or the side receiving
the highest flow). The pumps on the Plant 2 side (or the side taking the most flow) would be
controlled to maintain sump level, similar to the existing practice. The pumps on the Plant 1
side (or the side taking the least flow) would be controlled to produce one half (or other desired
fraction) of the flow of the pumps on the other side. In the case that the total influent flow was
below desired pump turndown for continuous operation, one pump on each side would be
cycled on and off together at speeds that would provide the desired flow split.

To allow more turndown than would be possible by operating the Plant 1 and 2 pumps at
minimum allowable flow rates, consideration could be given during design to providing a new
interconnection with a magnetic flow meter and motorized pinch valve between the Plant 1 and
Plant 2 pump discharge manifolds. Then, at low flows, the Plant 1 pumps could be operated to
pump to Plants 1 and 2 at the same time. The amount of flow discharged to Plant 2 would be
controlled by the pinch valve and monitored by the new magnetic flow meter. For the cost
estimate presented herein, it is presumed that the new interconnection will not be provided.

9.5.2 Sump Mixing

In section 9.2, above, it was noted that the wastewater routed to Plant 1 is different than that
routed to Plant 2 and that a possible cause for this condition is that the forcemain entering the
sump inlet compartment is near to the weir gate leading to the Plant 1 pumps.

To assure that the wastewater routed to each of the two plants is generally the same, a
submersible mixer could be installed in the sump inlet compartment. The mixer would have the
added benefit of preventing accumulations of settling and floating solids, which would keep this
sump inlet compartment much cleaner and reduce maintenance requirements.
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9.5.3 Cost Estimate

A cost estimate for the recommended improvements to the Influent Pump Station is presented
in Table 9-1.

Table 9-1
Cost Estimate for Improvements to the Influent Pump Station
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Pump Station W as a Backup to the Influent Pump Station

tation W was the original Influent Pump Station at Plant 1. It includes a circular sump
e submersible pumps. This pump station was decommissioned when the current
Pump Station was built and put into service. However, the 12-inch gravity sewer that
been re-routed to the new Influent Pump Station is still connected to Pump Station W
be routed to Pump Station W by opening a slide gate in an upstream manhole.
r, there is no slide gate or valve to allow stopping flow to the new Influent Pump Station.

harge piping from Pump Station W was left in place. The piping allowed Pump Station
p to the Plant 1 headworks or to an existing earthen basin on the Plant 1 site that was
an aerated lagoon, was later a waste sludge holding basin, and was then abandoned.

then basin is indicated to be an emergency storage basin in the existing NPDES permit,
, permanent pumping and conveyance features to permit emergency storage use have
stalled. Full implementation of this emergency storage facility involving the use of
tation W is considered in Section 16.

tation W could be reactivated as a backup to the Influent Pump Station (and for
cy storage use) and the Influent Pump Station could be taken completely out of service

rs or maintenance by accomplishing the following:

tall two new submersible pumps, each rated at about 2.5 Mgal/d, in Pump Station W.

Item
Cost,

$1000s (a)
Replace all Five Pumps 330
Install Mixer In Sump Inlet Compartment 15
Piping Modifications 35
Misc. Demolition, Rehabilitation 50
Electical and Instrumentation 150
Subtotal 1 580
Contingencies @ 20% of Subtotal 1 116
Subtotal 2 696
General Conditions, Overhead and Profit @ 20% of Subtotal 2 139
Total Construction Cost 835
Engineering, Admin. and Environmental @ 25% 209
Total Capital Cost 1044
(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.
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 Provide new electrical supply and controls for Pump Station W.

 Provide a sluice gate at the Influent Pump Station to shut-off the 12-inch gravity sewer flow
at that location.

 Interconnect the discharge forcemain from Pump Station W to the forcemain from the
Influent Pump Station to Plant 2.

With the improvements listed above, the influent sewage coming to the Plant 1 site in the
12-inch gravity sewer would be handled by Pump Station W and would normally be pumped to
Plant 2. However, by adjusting manual valves on the pump station discharge piping, a portion
or all of the flow could be routed to Plant 1 or to the emergency storage basin. All of the influent
flow coming to the Plant 1 site via the 12-inch forcemain from Pump Station F would be directed
into the Plant 1 headworks using existing valves and interconnecting piping on that forcemain.

A cost estimate for re-activating Pump Station W as described above is presented in Table 9-2.

Table 9-2
Cost Estimate for Re-Activating Pump Station W

9.7 Consideration of Direct Pumping from the Newport Pump Station to
Plant 2

The analysis and recommendations presented above are based on the continued routing of all
wastewater from the community to the Plant 1 site. Within the Plant 1 site, the wastewater is
then routed to Plant 1, Plant 2, or the emergency storage basin.

It is noted, that the forcemain from the Newport Pump Station in the collection system currently
terminates at the Golf Course Valve Station, from which point the discharge then flows by
gravity sewers to the Plant 1 site. The Golf Course Valve Station is only about 300 feet from the
point where the forcemains from the Influent Pump Station to Plant 2 cross Highway 4. If the

Item
Cost,

$1000s (a)
Install Two New 2.5 Mgal/d Pumps 100
Interconnect Piping to Plant 2 Forcemain 30
Sluice Gate on 12-Inch Gravity Line at Influent Pump Station 10
Misc. Demolition, Rehabilitation 20
Electical and Instrumentation 50
Subtotal 1 210
Contingencies @ 20% of Subtotal 1 42
Subtotal 2 252
General Conditions, Overhead and Profit @ 20% of Subtotal 2 50
Total Construction Cost 302
Engineering, Admin. and Environmental @ 25% 76
Total Capital Cost 378
(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.
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Newport Pump Station forcemain were directly connected to one of the forcemains to Plant 2,
this would avoid the need for re-pumping this flow at the Influent Pump Station. In this case, the
design flow and head for the Influent Pump Station pumping to Plant 2 could be reduced
accordingly. This alternative was not considered in further detail as part of the current Master
Plan, but should be evaluated prior to final design of improvements to the Influent Pump Station.

If the direct tie from the Newport Pump Station to Plant 2 were implemented, valves could be
provided to allow routing the Newport Pump Station flow either to Plant 1 or to Plant 2.
Although the normal discharge point for the Newport Pump Station would be to Plant 2, it would
be possible to route the Newport Pump Station flow through Plant 1 or to the emergency
storage basin at Plant 1, if desired.
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Section 10
Headworks

There are currently separate headworks systems at Plant 1 and at Plant 2. In this section, the
existing facilities are described, known operating issues are considered, capacities are
evaluated, and recommended improvements are discussed.

10.1 Description of Existing Facilities

Each headworks includes a 12-inch Parshall flume for measuring the flow, a mechanical
screening unit and a manual bypass bar screen unit. The channels of both headworks facilities
are covered and vented through soil odor scrubber systems. At Plant 2, there is an automated
sampler that is used to characterize the influent wastewater for both plants.

10.2 Existing Operational Issues

There are two key operational issues with the existing headworks systems: 1) bypassing of the
mechanical screening units, and 2) unrepresentative sampling at the Plant 2 headworks. Each
of these issues is discussed below.

As discussed in Section 8, bypassing of the screening units is the probable cause of rag
accumulations in the downstream treatment facilities, particularly at Plant 1. These rag
accumulations lead to pump and clarifier sludge suction tube clogging, possibly even leading to
effluent permit violations for total suspended solids. As mentioned in Section 8, the District
Engineer has confirmed that the mechanical screening unit has not been functioning properly,
on occasion, leading to clogging of the mechanical screen, backups in the flow channel and
overflow around the mechanical screen and through the manual backup bar screen. Such
failures can be caused by the control system not calling for screen cleaning operations when
needed or by mechanical problems with the mechanism used to clean the screen. In any case,
it is believed that the problems can be resolved by appropriate repairs and maintenance.

The unrepresentative sampling issue is discussed in Section 5. As noted, it has been observed
that the sampler intake tube accumulates rags and paper that may effectively filter the
wastewater being sampled. It is necessary that the sampler intake be installed at a well-mixed
location. The hydraulic jump at the exit of the Parshall flume is ideal for being well mixed and
the sampler intake has been positioned there. Unfortunately, this is upstream of the influent
screen, which exposes the sampler intake to the rag and paper accumulations. A resolution for
this issue is discussed in Section 9.4.
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10.3 Existing Capacity and Future Requirements

As developed in Section 5, the future peak hour design flow is 7.11 Mgal/d. With the proposed
plant expansion, the normal flow split between Plants 1 and 2 will be about 35 and 65 percent,
respectively. Therefore, the peak design flows to the headworks at Plants 1 and 2 will be about
2.49 Mgal/d and 4.62 Mgal/d, respectively.

The existing screening system at each plant has a maximum design capacity of 6.2 Mgal/d.
Therefore, no modifications to increase the capacities of the screens should be needed.

10.4 Recommended Improvements

Consistent screening is necessary to protect downstream treatment facilities from clogging or
being entangled with rags and stringy materials. As mentioned above, the existing screens
have failed to perform in the past. The District should confirm that the screens are maintained
and in good operating condition. If the screens repeatedly fail to perform, even with proper
maintenance, the District should consider replacing the units with more reliable equipment. For
this Master Plan, it is assumed that replacement is not necessary; however, this must be
confirmed.

The long-term solution to the problem of unrepresentative sampling at the Plant 2 headworks is
to implement a new sampling system downstream from the screen in the drop box leading to the
headworks effluent pipe. A small mechanical mixer could be installed to keep this compartment
well mixed and the sampler intake tube relocated to this position. However, this solution cannot
be implemented unless the RAS discharge that is currently upstream from the drop box is
moved somewhere downstream. In the future, presuming a second oxidation ditch treatment
train is constructed, a new splitter box will be required downstream from the headworks and the
RAS discharge could be relocated to the new splitter box structure at that time. Although it
would be possible now to directly connect the RAS pipeline to the 24-inch oxidation ditch
influent pipeline where they cross, that would be a disproportionately expensive and temporary
solution.

For now, the best solution to the problem of sample tube intake clogging and unrepresentative
sampling may be to create a mixed sampling pool immediately downstream from the screen.
This could be done by installing a weir plate, perhaps six inches high, in the stop plate slot at
the end of the screen channel. Then, a self priming pump could be installed to take suction out
of the sample pool and discharge at two locations: 1) back into the sample pool and 2) into the
pool that would be created between the Parshall flume and the screen. Both discharges would
have a nozzle arranged horizontally under the water surface to create mixing in the areas of
discharge. The automatic sampler intake could be connected to a sample tee in the pump
discharge piping or could be placed directly in the mixed pool downstream from the screen. It is
estimated that this solution could be implemented for about $10,000.
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Section 11
Secondary Treatment Facilities

In this section, the existing secondary treatment system is described and the capacity of the
system is evaluated based on normal operations and operation with key elements out of
service. Alternatives for future expansion are considered and a recommended plan for
expansion is presented.

11.1 Existing Facilities

The existing secondary treatment facilities are divided between Plant 1 and Plant 2. At each
plant, there is one oxidation ditch, two secondary clarifiers and other ancillary facilities as
described in this section. A flow diagram and key design criteria for these facilities are
presented in Section 6. For ease of reference in this section, sizing and capacity data for the
various components of the secondary treatment systems in Plant 1 and Plant 2 are listed in
Tables 11-1 and 11-2, respectively.

The secondary treatment facilities at Plant 1 and Plant 2 comprise two separate activated
sludge systems. The oxidation ditches are the reactor basins wherein mixed cultures of
microorganisms are used to remove organic material and ammonia contained in the influent
wastewater and produced within the process. The suspension of microorganisms and other
wastewater solids in each oxidation ditch is referred to as mixed liquor. The microorganisms
require oxygen, which is provided by four brush rotors in each ditch. The brush rotors also
provide the motive force needed to keep the mixed liquor circulating around each ditch at a
velocity that is adequate to keep the microorganisms and other solids in suspension.

At each plant, the mixed liquor from the oxidation ditch flows to a splitter box that is used to
divide the flow equally to two secondary clarifiers. Within the secondary clarifiers, the
microorganisms and other wastewater solids are settled to the bottom, while the clarified
secondary effluent flows over weirs and into a collection channel arranged around the periphery
of the clarifier before exiting the clarifier structure. The settled solids are collected by a rotating
mechanism above the floor of the clarifier and are, for the most part, pumped back to the
oxidation ditch using the return activated sludge (RAS) pumps. A portion of the settled solids
are wasted from the system and are pumped (using waste activated sludge [WAS] pumps) to
the solids handling facilities.

In Plant 1, the clarifiers are at a higher elevation than the upstream splitter box; therefore, a
clarifier lift pump station is used ahead of each clarifier.
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Table 11-1
Secondary Treatment Facilities Component Sizing and Capacity Data – Plant 1

Component Parameter Value

Oxidation Ditch 1 Volume, Mgal 1.0

Oxidation Ditch 1 Number of Brush Rotors 4

Oxidation Ditch 1 Brush Rotor Horsepower, ea 30

Oxidation Ditch 1 Capacity per Brush Rotor,
lb O2 / d (Standard) 2,200 (a)

Clarifier Lift Pump Station 1
(Serves Clarifier 1)

No. Pumps 1 + 1 Standby

Clarifier Lift Pump Station 1
(Serves Clarifier 1)

Capacity per Pump, Mgal/d 1.6

Clarifier Lift Pump Station 2
(Serves Clarifier 2)

No. Pumps 1 + 1 Standby

Clarifier Lift Pump Station 2
(Serves Clarifier 2)

Capacity per Pump, Mgal/d 1.6

Clarifier 1 Diameter, ft 50

Clarifier 1 Depth, ft 10

Clarifier 2 Diameter, ft 50

Clarifier 2 Depth, ft 12

RAS Pump Station 1
(Serves Clarifier 1)

No. Pumps 1 + 1 Standby

RAS Pump Station 1
(Serves Clarifier 1)

Capacity per Pump, Mgal/d 0.80

RAS Pump Station 2
(Serves Clarifier 2)

No. Pumps 1 + 1 Standby

RAS Pump Station 2
(Serves Clarifier 2)

Capacity per Pump, Mgal/d 0.80

WAS Pump Station No. Pumps 1 + 1 Standby

WAS Pump Station Capacity per Pump, Mgal/d 0.58

Mixed Liquor Transfer Pumps No. Pumps 1 + 1 Standby

Mixed Liquor Transfer Pumps Capacity per Pump, Mgal/d 0.58

(a) Estimated value, same as rotors in Oxidation Ditch 2, per District Engineer.
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Table 11-2
Secondary Treatment Facilities Component Sizing and Capacity Data – Plant 2

Component Parameter Value

Oxidation Ditch 2 Volume, Mgal 1.0

Oxidation Ditch 2 Number of Brush Rotors 4

Oxidation Ditch 2 Brush Rotor Horsepower, ea 30

Oxidation Ditch 2 Capacity per Brush Rotor,
lb O2 / d (Standard) 2,200

Clarifier 3 Diameter, ft 50

Clarifier 3 Depth, ft 14

Clarifier 4 Diameter, ft 50

Clarifier 4 Depth, ft 14

RAS Pumps
(Serving Clarifiers 3 and 4)

No. Pumps 2 + 1 Standby

RAS Pumps
(Serving Clarifiers 3 and 4)

Capacity per Pump, Mgal/d 0.60

WAS Pumps No. Pumps 1 + 1 Standby

WAS Pumps Capacity per Pump, Mgal/d 0.58

Mixed Liquor Transfer Pumps No. Pumps 1 + 1 Standby

Mixed Liquor Transfer Pumps Capacity per Pump, Mgal/d 0.58

Although there are only two secondary clarifiers at each plant, the splitter box ahead of these
clarifiers has three outlet compartments – one for each clarifier and a third compartment that
can be used to transfer mixed liquor to the other plant, in the event that one of the clarifiers for
the plant in question is out of service. Any splitter box outlet not being used is blocked with stop
plates. When the transfer provisions are used, the mixed liquor that exits the transfer section of
the splitter box flows to a mixed liquor transfer pump station (there is one at each plant) for
pumping to the splitter box of the other plant. Ideally, this transfer system would allow the two
ditches to share the three clarifiers remaining in service when one clarifier is taken out of
service. However, that is not currently possible, because there are no provisions for returning
settled mixed liquor (RAS) back to the oxidation ditch from which the solids originated after the
mixed liquor is transferred for settling in the other plant. Modifications needed to take full
advantage of the mixed liquor transfer system are discussed in Section 11.3.

As noted in Tables 11-1 and 11-2, the clarifiers at Plant 2 are deeper than the clarifiers at
Plant 1. Additionally, the clarifiers at Plant 2 have density baffles to mitigate the impacts of the
sludge blanket rising up at the wall. This rise is caused by the introduction of the mixed liquor at
the center of the clarifier. Since the mixed liquor has a higher bulk density than the clarified
effluent in most of the clarifier volume, the mixed liquor tends to fall to the floor at the center and
create a current that sweeps radially outward at the clarifier bottom. The density baffles in the
Plant 2 clarifiers help to keep any rising solids away from the effluent weirs. Because of the
clarifier depth and the density baffles, Plant 2 clarifiers are believed to provide a higher reliability
of good performance, as compared to the Plant 1 clarifiers.
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11.2 Capacity Assessment

The capacity of the existing secondary treatment system was assessed using a spreadsheet
model to simultaneously solve biological process design equations for the oxidation ditches,
secondary clarifiers and RAS pumping systems. In the paragraphs below, key parameter
values used in the model are discussed, followed by consideration of modeling results for
various plant operating scenarios.

11.2.1 Key Parameters used in Process Analyses

Key parameter values used in all of the process analyses considered herein, unless noted
otherwise, are listed below:

 Average influent BOD = 200 mg/L

 Average influent TSS = 200 mg/L

 Average influent TKN = 40 mg/L

 Peak month BOD and TKN load = 1.3 x average annual BOD and TKN load

 Peak day BOD and TKN load = 2.0 x average annual BOD and TKN load

 Peak hour BOD and TKN load = 3.0 x average annual BOD and TKN load

 Peak day flow = 2.0 x average annual flow

 Peak hour flow = 3.0 x average annual flow

 Sludge yield based on Water Environment Federation Manual of Practice 8 (MOP8,
Fourth Edition), Figure 11.7b, with mixed liquor solids 80% volatile

 Sludge Volume Index (SVI) = 200 mL/g

As noted above, sludge yields were based on values shown in Figure 11.7b of MOP8. This is
because reliable plant influent load and sludge production data, which would be needed to
calculate site-specific sludge yields, are not available. The MOP8 sludge yields are known to be
conservatively high for most plants. For example, with a 10 day mean cell residence time
(MCRT) and a temperature of 15 °C, the sludge yield would be estimated to be about 1.06
pounds of total suspended solids (TSS) per pound of BOD removed. Typical values would
perhaps be around 80% of the MOP8 values. However, the MOP8 values are based on
TSS:BOD ratios of 0.9 to 1.1. With higher TSS/BOD ratios, sludge yields would be higher than
typical. Considering the uncertainties indicated in Section 5 with regard to the TSS/BOD ratios,
it is prudent to be conservative and not reduce the MOP8 values. Based on the uncertainty of
actual sludge yields, the capacity assessments presented herein are approximate, but believed
to be reasonably conservative.

Several different plant operating scenarios were analyzed in the capacity assessments that are
described in this section. For most of the scenarios, a mixed liquor temperature of 15 °C and a
mean cell residence time (MCRT) of 10 days were used. The temperature of 15 °C is a typical
minimum monthly effluent temperature, as determined from plant records. The low temperature
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condition is the most critical for plant design. The MCRT of 10 days should give reliable plant
performance with nearly complete nitrification (ammonia conversion to nitrate) and the ability to
do substantial simultaneous denitrification (conversion of nitrate to nitrogen gas) at
temperatures at least as low as 15 °C. Although an MCRT of 10 days was used under critical
low temperature and high load conditions, operation at substantially higher MCRT values would
be possible most of the year with higher temperatures and lower loads. Additionally, if actual
sludge yields are substantially lower than those assumed for this analysis, higher MCRT values
would be possible at all times.

The degree to which nitrification and denitrification can be accomplished in the oxidation ditches
is dependent on the temperature, the MCRT and the dissolved oxygen (DO) concentration. If
the DO concentration is maintained at or above 2 mg/L and the MCRT is adequate, depending
on temperature, essentially complete nitrification can be assured. If the DO is reduced
substantially below 2 mg/L, nitrification can be limited, depending on the temperature and
MCRT. Denitrification can only occur in the absence of dissolved oxygen. However, even when
the DO in the bulk liquid is significantly above zero, the DO inside bacterial flocs can be zero,
such that significant denitrification can still be achieved. It is important to assure reliable
nitrification to meet the monthly average effluent permit limit for ammonia-nitrogen of 10 mg/L.
Although the plant does have an effluent nitrate limit of 73 mg/L (monthly average), this limit is
sufficiently high that essentially no denitrification is required. However, even if denitrification is
not required, it is beneficial to provide some denitrification, because this reduces the demand for
oxygen. Also, operating at low dissolved oxygen concentrations to promote denitrification
increases the efficiency of oxygen transfer. Each of these factors results in lower power
requirements. For this analysis, it was assumed that essentially no denitrification would be
obtained with a DO concentration of 2 mg/L and that 50 percent denitrification could be obtained
at a DO concentration of 1 mg/L. With the temperature and MCRT values used in this analysis,
essentially complete nitrification should be possible, even at DO concentrations down to 1 mg/L.

For all of the analyses, a sludge volume index of 200 mL/g was assumed. This is a relatively
conservative (high) value, indicating somewhat poor sludge settling characteristics in the
secondary clarifiers. High SVI values can be caused by frequent or continuous operation at low
dissolved oxygen concentrations. It is expected that the actual SVI should be below 200 mL/g
most of the time, even when operating at DO concentrations as low as 1 mg/L, in which case
the allowable plant capacity would be increased above the values indicated. However, actual
desirable DO concentrations to avoid sludge bulking should be confirmed by the plant
operators.

11.2.2 Scenarios Considered and Results

The various scenarios analyzed and key results are indicated in Table 11-3 and discussed
below. Scenarios representing peak flows and loads and scenarios representing lower flow and
load conditions are included in the analysis. In all cases, the capacity indicated in Table 11-3 is
the average annual flow (AAF) corresponding to the scenario in question. As noted in Section
5, the average dry weather flow (ADWF), which is the basis of the flow limit given in the plant’s
NPDES permit, would be about 97 percent of the AAF.
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Scenarios 1 and 2: Existing Plants, MCRT = 10 Days

Scenarios 1 and 2 are evaluations of Plants 1 and 2, respectively. As indicated in the Table, the
average annual flow capacities of the plants are estimated at 1.03 and 0.97 Mgal/d,
respectively, for a total of 2.0 Mgal/d. The slight difference in capacities for the two plants is the
result of differing RAS pumping rates. Since the current AAF for the combined plant is 1.8
Mgal/d, this analysis would suggest that the plant is currently operating at about 90 percent
capacity. However, the ability of the brush rotors to support the 2.0 Mgal/d capacity is marginal,
as discussed below.

With four existing brush rotors in each oxidation ditch, the total standard oxygen delivery
capacity is estimated at about 8,800 lb/d per ditch. Based on the standard oxygen requirements
shown in the last four columns of Table 11-3, the existing brush rotors would not be able to
meet either the peak day average or the peak hour oxygen requirements, while maintaining a
DO concentration of 2 mg/L, with no denitrification. However, this should not be a problem,
because depressed DO concentrations, which will promote some denitrification, are tolerable
and are probably desirable, particularly during peak load conditions. With a DO concentration of
1 mg/L and assuming 50% denitrification, the existing brush rotors would be adequate to meet
peak day average demands, but would not be able to meet peak hour demands. Although
marginal, this condition is probably acceptable, because it would occur only on the peak hour of
the peak day in the peak month. Under such rare conditions, depression of the DO below 1
mg/L and some ammonia breakthrough (caused by inadequate oxygen supply) can be
tolerated. It should be noted, however, that this analysis presumes that all four brush rotors in
both ditches would be in service. Since brush rotors can be out of service for maintenance or
repairs, it would be beneficial to have a standby rotor in each ditch. Floating brush aerators
could be used for this purpose. One 30 horsepower unit in each ditch would be recommended.
When all aerators are in service, the standby unit would allow maintaining higher dissolved
oxygen concentrations than would otherwise be possible during peak loading conditions, if
desired. As an alternative to adding a floating brush aerator, a blower and a lift-out diffuser
assembly can be evaluated before final implementation.

To summarize the results of Scenarios 1 and 2, the existing oxidation ditches, clarifiers, and
RAS pumps can support an average annual flow capacity of about 2.0 Mgal/d, but aeration
capacity is marginal and standby aeration equipment should be provided.

Scenario 3: Existing Plants with Upgraded RAS Pumping Capacity, MCRT = 10 Days

The capacity of a secondary clarifier is maximized when the RAS pumping rate produces a
clarifier underflow rate (RAS flow divided by clarifier area) of at least 500 gpd/ft2. For the
existing 50-foot diameter clarifiers, that requires a RAS pumping rate of about 1 Mgal/d per
clarifier. In Scenario 3, a RAS pumping rate of 1 Mgal/d per clarifier was assumed, resulting in
a total combined capacity for the two plants of 2.13 Mgal/d. This is slightly greater than the
2.0 Mgal/d combined capacity without the RAS upgrade.

With the slightly increased capacity allowed by the RAS pump upgrade, the existing rotor
capacity is even more challenged than indicated for Scenarios 1 and 2. At least one
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30 horsepower floating brush aerator (or the equivalent) should be added to each oxidation
ditch, as noted above.

Scenario 4: Existing Plants with Upgraded RAS Pumping Capacity, MCRT = 8 Days

Scenario 4 was developed to indicate the increase in capacity allowed by operating at a lower
MCRT. Using a lower MCRT requires more careful operator attention and results in somewhat
less reliable performance. However, it is believed that the 8 day MCRT should be adequate for
temperatures as low as 15 °C. At the reduced MCRT, however, it may be difficult to assure
reliable nitrification during peak loading conditions combined with minimum temperatures,
particularly if the dissolved oxygen concentration is significantly below 2 mg/L.

As indicated in Table 11-3, lowering the MCRT from 10 days to 8 days increases the average
annual flow capacity from 2.13 to 2.37 Mgal/d. At the higher capacity, it would be necessary to
provide supplemental aeration capacity, beyond that allowed by the existing brush rotors and
additional standby rotor capacity would be highly recommended. Two 30-horsepower floating
brush aerators (or the equivalent) would be recommended for each ditch.

Scenarios 5 and 6: Existing Plants, Dry Weather Flows, Units Out of Service

The purpose of these scenarios is to evaluate the capacity of the existing plants (without RAS
pumping upgrade and without mixed liquor transfers between plants) during dry weather flow
conditions, while taking a clarifier or oxidation ditch out of service for maintenance or repairs. It
is presumed that such maintenance or repair work could be scheduled at times of dry weather
flows. The maximum dry weather flow during the peak flow hours of the day was assumed to
be 1.5 times the average annual flow. It is presumed that peak loading conditions could occur
during an extended shut down of an oxidation ditch or clarifier in the dry weather months.
Therefore, peak month loading conditions were used for these scenarios. A mixed liquor
temperature of 20 °C and a MCRT of 8 days were used in these scenarios to represent warm
weather such as might occur in the spring or fall. Temperatures in the summer would be higher,
resulting in more capacity than indicated for these scenarios.

Scenario 5 is based on Plant 1, with one clarifier out of service. The average annual flow
capacity of this plant under the modeled conditions is 1.18 Mgal/d. Thus, even with one clarifier
out of service, the AAF capacity of the plant with dry weather flows is greater than the AAF
capacity of the plant with both clarifiers in service and with high wet weather flows (1.03 Mgal/d
in Scenario 1).

Scenario 6 is based on Plant 2, with all facilities in service, under the same flow and load
conditions as considered for Plant 1 in Scenario 5. The capacity of Plant 2 in this case would be
1.47 Mgal/d, resulting in a total combined AAF capacity for the two plants of 2.65 Mgal/d.
Obviously, this exceeds the existing AAF of 1.8 Mgal/d and the future AAF of 2.37 Mgal/d.
Therefore, except for rotor capacity, which is discussed below, there should be no problem
taking a clarifier out of service during dry weather conditions. This same conclusion would
apply to taking a clarifier out of service in either plant.
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As noted in the last column of Table 11-3, the standard oxygen requirement (based on max.
hour, DO = 1, 50% denitrification) for Scenarios 5 and 6 are 10,900 and 13,600 lb/d,
respectively. However, these are based on a total capacity of 2.65 Mgal/d AAF, which is not
needed. Under existing flow conditions (1.8 Mgal/d AAF), the oxygen requirements for Plant 1
and Plant 2 would be about 7,400 and 9,200 lb/d, respectively. Although the 9,200 lb/d
requirement for Plant 2 slightly exceeds existing rotor capacity (8,800 lb/d), it is close enough
that acceptable performance should be attained. For future conditions (2.37 Mgal/d AAF), the
oxygen requirements for Plant 1 and Plant 2 would be about 9,800 and 12,200 lb/d,
respectively. Therefore, additional aeration capacity equivalent to 0.45 and 1.5 existing rotors,
respectively, would be needed.

Scenario 6 can also be considered to assess the impact of taking an oxidation ditch out of
service during dry weather flows. Taking an oxidation ditch out of service would require taking
the associated clarifiers out of service also. Thus, if the oxidation ditch in Plant 1 were taken out
of service, all of the influent flow to the two plants would be routed through Plant 2. As
mentioned above, the AAF capacity of the Plant 2 in this scenario would be 1.47 Mgal/d, which
is less than the existing and future AAF. Therefore, it would not be possible to take the Plant 1
oxidation ditch out of service under the modeled conditions. Although not shown in Table 11-3
the Plant 1 capacity with all units in service under the same conditions would be 1.55 Mgal/d
(higher because of higher RAS flows); therefore, it would not be possible to take the Plant 2
oxidation ditch out of service either.

Scenarios 7 and 8: Existing Plants with Upgraded RAS Pumping Capacity, Units Out of

Service

Scenarios 7 and 8 are the same as Scenarios 5 and 6, respectively, except that RAS pumping
rates are increased to 1.0 Mgal/d per clarifier. As indicated in the Table, the capacities would
be increased somewhat, but it still would not be possible to take an oxidation ditch out of
service.

Consideration of Peak Flow Trimming

Although not specifically included in the scenarios shown in Table 11-3, consideration can be
given to trimming peak hour flows to the plant. Specifically, flows greater than the peak day
average flow would be diverted to a storage basin and then returned for treatment after influent
flows subside. The benefit of peak flow trimming would be to limit the peak overflow rate and
solids flux on the secondary clarifiers. However, with peak flow trimming, the critical flow and
loading conditions on the secondary clarifiers would be sustained for one or more days, as
compared to one or more hours without peak flow trimming. Because of the sustained nature of
critical conditions with peak flow trimming, it would be appropriate to apply additional safety
factors for clarifier sizing, as compared to the case without flow trimming. The net result would
be that the capacity with peak flow trimming would not be substantially greater than without
peak flow trimming, but the reliability would be improved.

H-69



Section 11 Secondary Treatment Facilities

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 11-9 Wastewater Master Plan

Table 11-3
Secondary Treatment System Capacity Assessment Results

Scenario Description

Mixed
Liquor
Temp,

°C

MCRT,
days

AAF
(a)

Capac.,
Mgal/d

Max
Month
MLSS,
mg/L

Max
Month
WAS,
lb/d

Max Day SOR(b) Per
Oxidation Ditch, lb/d

Max Hour SOR
(b)

Per
Oxidation Ditch, lb/d

DO = 2
No Denit.

DO = 1
50%

Denit.

DO = 2
No Denit.

DO = 1
50%

Denit.

1 Existing Plant 1 (RAS = 0.8 Mgal/d per
Clarifier) 15 10 1.03 3,000 2,500 9,900 7,500 12,800 9,600

2 Existing Plant 2 (RAS = 0.6 Mgal/d per
Clarifier) 15 10 0.97 2,800 2,400 9,300 7,000 12,000 9,000

3 Both Plants Together with RAS Upgrade to
1 Mgal/d per Clarifier 15 10 2.13 3,100 5,200 10,300 7,800 13,200 9,900

4 Both Plants Together with RAS Upgrade to
1 Mgal/d per Clarifier 15 8 2.37 2,900 6,000 11,400 8,600 14,700 11,000

5
Existing Plant 1 (RAS = 0.8 Mgal/d per
Clarifier) with One Clarifier Out of Service
During Dry Weather Flows

20 8 1.18 2,700 2,900 11,400 8,600 14,600 10,900

6 Existing Plant 2 (RAS = 0.6 Mgal/d per
Clarifier) During Dry Weather Flows 20 8 1.47 3,400 3,600 14,100 10,700 18,200 13,600

7
Either Plant with RAS Upgrade to 1 Mgal/d
per Clarifier with One Clarifier Out of
Service During Dry Weather Flows

20 8 1.22 2,800 3,000 11,700 8,800 15,100 11,300

8 Either Plant with RAS Upgrade to 1 Mgal/d
per Clarifier During Dry Weather Flows 20 8 1.59 3,700 3,900 15,300 11,600 19,800 14,800

(a) AAF = Average Annual Flow
(b) SOR = Standard Oxygen Requirement
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11.3 Future Improvements

As noted in Section 11.2, the capacity of the existing treatment facilities is about 2.0 Mgal/d
AAF. To accommodate the projected increase in the average annual flow from 1.8 to
2.37 Mgal/d, together with the associated increase in loads, the secondary treatment system will
have to be expanded or supplemented. Two alternatives for accommodating the future capacity
are considered below.

11.3.1 Alternative 1 – Expand In-Kind

One potential option for expanding the two plants would be to add a third clarifier at each plant.
If the RAS pumping capacities for all clarifiers were 1.0 Mgal/d, the total combined capacity of
the two plants with all units in service would be about 2.49 Mgal/d AAF, which exceeds the
future capacity of 2.37 Mgal/d AAF. However, in this case, it would not be possible to take
either of the two oxidation ditches out of service, even under dry weather flow conditions
(capacity would be 1.83 Mgal/d AAF with dry weather flows, 20°C, 8 day SRT). Therefore, it is
concluded that expansion in-kind must include the addition of a new oxidation ditch.

The new oxidation ditch would be constructed at Plant 2. If it were desired to create an entirely
new treatment train like the ones currently existing at Plants 1 and 2, then two new clarifiers
would be added with the new oxidation ditch. However, the resultant capacity would
substantially exceed the future requirement for 2.37 Mgal/d AAF. Therefore, options of adding
zero, one, or two new clarifiers (and related RAS pumps) are considered below.

If no new clarifiers are added, the outflow of the new oxidation ditch would be routed to the
existing clarifier splitter box such that the two existing clarifiers would serve the two ditches. If
one new clarifier is added, it would be connected to the existing third outlet compartment of the
existing clarifier splitter box. In this case, the three clarifiers together would serve the two
ditches. If two new clarifiers are added, it would be possible to consider two scenarios:
1) dedicate the two new clarifiers to the new oxidation ditch, or 2) modify the existing clarifier
splitter box to serve four clarifiers or build a new centralized four-way splitter box such that all
four clarifiers together would serve the two oxidation ditches. The benefit of the second option
is that taking a ditch out of service would not necessitate taking clarifiers out of service also.

If new clarifiers are added, the RAS pumping capacity associated with each new clarifier would
be 1.0 Mgal/d. To maintain consistency, the RAS pumps for the two existing clarifiers at Plant 2
would be modified for the same capacity (existing capacity is 0.6 Mgal/d). However, if no new
clarifiers are added, the options of either modifying or leaving the existing RAS pumps at Plant 2
can be considered. Regardless of what is done at Plant 2, the Plant 1 RAS pumps could remain
at 0.8 Mgal/d per clarifier or be upgraded to 1.0 Mgal/d per clarifier.

In Table 11-4, the capacities of each plant and the total overall capacities are shown for the
various combinations of alternatives discussed above. In each case, the capacity indicated is
the average annual flow capacity corresponding to the indicated operating condition. Capacity
results greater than the future average annual flow of 2.37 Mgal/d are highlighted. Therefore,
non-highlighted results indicate that it would not be possible to operate the plant under the
indicated conditions when buildout in the service area is reached. However, results close
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to 2.37 Mgal/d may be marginally adequate with a slight adjustment in the MCRT or other
operating conditions. Key observations from Table 11-4 are listed below:

1. With all units in service, all options can provide for a future average annual flow of at
least 2.37 Mgal/d under the critical design conditions (peak flows and loads, 15°C,
MCRT = 10 days). Without adding any clarifiers, the available capacity would be
2.47 Mgal/d AAF without upgrading the RAS capacity at Plant 2 and 2.61 Mgal/d with
Plant 2 RAS flows of 1.0 Mgal/d per clarifier. With three and four clarifiers, the available
capacity is increased to 2.92 and 3.16 Mgal/d AAF, respectively, which is substantially
more than needed. All of these capacities are based on Plant 1 RAS flows of 0.8 Mgal/d
per clarifier, but would be increased by only 0.02 to 0.04 Mgal/d with Plant 1 RAS flows
of 1.0 Mgal/d per clarifier.

2. Under the critical design conditions (peak flows and loads, 15°C, MCRT = 10 days), it
would be possible to take a clarifier out of service at Plant 1, even without a clarifier
addition at Plant 2, provided the RAS pumping capacity at Plant 2 is upgraded to
1.0 Mgal/d per clarifier (the indicated capacity of 2.35 Mgal/d is essentially equivalent to
the future requirement of 2.37 Mgal/d). A clarifier at Plant 2 could be taken out of
service under critical design conditions, only if a third or fourth clarifier is added.

3. None of the options would allow the oxidation ditch at Plant 1 to be taken out of service
under the critical design conditions (peak flows and loads, 15°C, MCRT = 10 days).
However, with four shared clarifiers at Plant 2 (all four clarifiers available to each ditch),
one of the oxidation ditches at Plant 2 could be taken out of service, even under the
critical design conditions.

4. All options would allow any clarifier or any ditch to be taken out of service under dry
weather flow conditions with peak loads (20°C, MCRT = 8 days), except as follows: with
only two clarifiers at Plant 2, the RAS pumping rate at Plant 2 would have to be
upgraded to allow the Plant 1 oxidation ditch to be taken out of service.

In Section 7, the hydraulic implications of adding zero, one, or two clarifiers with a new oxidation
ditch at Plant 2 are discussed. As indicated in that section, at least one new clarifier is needed
to avoid exacerbating clarifier splitter box and oxidation ditch outlet box weir submergence
issues at Plant 2 during peak flows (as compared to the scenario with two clarifiers and a
50/50 flow split between the two plants).
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Table 11-4
Secondary Treatment System Capacity with Plant 2 Expansion

Units Out of Service
Plant 1 Capacity,

Mgal/d
(a) (b)

Plant 2 Capacity with Two Oxidation Ditches and Indicated
Number of Clarifiers and RAS Rates, Mgal/d

(a) (c) Total Capacity, Mgal/d
(a) (c) (d)

Plant 1 Plant 2 RAS 0.8 RAS 1.0
2 Clar,

RAS 0.6
2 Clar,

RAS 1.0
3 Clar,

RAS 1.0
4 Clar,

RAS 1.0,

2+2
Clar,

RAS 1.0

2 Clar,
RAS 0.6

2 Clar,
RAS 1.0

3 Clar,
RAS 1.0

4 Clar,
RAS 1.0

2+2
Clar,

RAS 1.0

Peak Flows, Peak Loads, 15°C, MCRT = 10 Days

None None 1.03 1.07 1.44 1.58 1.89 2.13 2.13 2.47 2.61 2.92 3.16 3.16

1 Clar None 0.77 0.79 1.44 1.58 1.89 2.13 2.13 2.21 2.35 2.66 2.90 2.90

1 Ditch None 0 0 1.44 1.58 1.89 2.13 2.13 1.44 1.58 1.89 2.13 2.13

None 1 Clar 1.03 1.07 1.05 1.10 1.58 1.89 1.86 2.08 2.13 2.61 2.92 2.89

None 1 Ditch 1.03 1.07 0.97 1.07 1.25 1.38 1.07 2.00 2.10 2.28 2.41 2.10

Dry Weather Flows, Peak Loads, 20°C, MCRT = 8 Days

None None 1.55 1.59 2.20 2.43 2.86 3.18 3.18 3.75 3.98 4.41 4.73 4.73

1 Clar None 1.18 1.22 2.20 2.43 2.86 3.18 3.18 3.38 3.61 4.04 4.36 4.36

1 Ditch None 0 0 2.20 2.43 2.86 3.18 3.18 2.20 2.43 2.86 3.18 3.18

None 1 Clar 1.55 1.59 1.63 1.77 2.43 2.86 2.81 3.18 3.32 3.98 4.41 4.36

None 1 Ditch 1.55 1.59 1.47 1.59 1.83 2.01 1.59 3.02 3.14 3.38 3.56 3.14

(a) Capacity is average annual flow capacity corresponding to operating condition indicated. Capacity is based on basin volumes and RAS pumping capacity. Realization of
capacities indicated would be contingent upon providing corresponding aeration capacities.

(b) Based on Plant 1 RAS rates of 0.8 and 1.0 Mgal/d per clarifier as indicated.
(c) Based on Plant 2 RAS rates of 0.6 and 1.0 Mgal/d per clarifier as indicated. Under all options, except “2+2” clarifiers, the flow from both ditches is combined and evenly distributed

to all clarifiers. For the “2+2” clarifier option, each ditch is paired with two clarifiers, in which case, removing a ditch from service also removes both of the paired clarifiers.
(d) Total capacities indicated are based on Plant 1 RAS rates of 0.8 Mgal/d per clarifier. With RAS rates of 1.0 Mgal/d per clarifier, capacities would be increased by about 0.04

Mgal/d. Capacities greater than the future average annual flow of 2.37 Mgal/d are highlighted.

H-73



Section 11 Secondary Treatment Facilities

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 11-13 Wastewater Master Plan

Considering all of the above, the recommended improvements are to add one oxidation ditch
and one clarifier at Plant 2 and to increase the RAS pumping rate at Plant 2 to 1 Mgal/d per
clarifier. The aeration capacities in the existing oxidation ditches would also have to be
upgraded as discussed below. These improvements would:

1. Exceed capacity requirements under the critical design condition (peak flows and loads,
15°C, MCRT = 10 days), providing for robust and reliable operation and flexibility to
operate at MCRTs higher than 10 days and/or to accommodate SVIs higher than
200 mL/g.

2. Allow any clarifier at either plant to be taken out of service, even under critical design
conditions.

3. Allow any clarifier or any oxidation ditch to be taken out of service during dry weather
flow conditions with peak loads.

4. Result in acceptable hydraulic conditions without excessive weir submergence during
peak flows.

With one oxidation ditch and two clarifiers at Plant 1 and two oxidation ditches and three
clarifiers at Plant 2, the flow and load splits to Plants 1 and 2 with all units in service should be
about 35 and 65 percent, respectively. The influent pump station would have to be operated to
affect this split. With any ditch or any clarifier out of service, a different flow split would be
implemented as appropriate.

Future oxidation ditch aeration capacity requirements were assessed by considering various
operating scenarios as shown in Table 11-5. The first row in the table shows aeration
requirements under the critical design conditions with a wastewater temperature of 15 °C and
an MCRT of 10 days. As shown in the second row, however, aeration requirements would be
slightly higher in the summer, particularly if the plant is operated at a higher MCRT then. The
final two rows of the table represent the worst-case condition for aeration requirements. When
a ditch at one plant is taken out of service, the ditch at the other plant will experience the highest
aeration requirement. The high temperature and MCRT values used in this analysis were
chosen to represent hot summer conditions, which would result in the highest aeration
requirements (lower values were used in the development of Table 11-4 to represent cooler
spring and fall conditions, which govern allowable flow capacity).

Based on the data shown in the second row of Table 11-5, the design standard oxygen
requirement for the oxidation ditches in Plant 1 and Plant 2 when all oxidation ditches are in
service are 7,800 and 7,300 lb/d per ditch, respectively. These are well within the capacity of
the existing aerators when all aerators are in service (8,800 lb/d), but exceed the capacity with
one aerator out of service (6,600 lb/d). Therefore a standby aerator is needed in each ditch.
When an oxidation ditch is taken out of service, the design standard oxygen requirement in
each of the two remaining ditches is 10,900 lb/d. This requirement could be met with one
additional 30 horsepower aerator per ditch (resulting in a capacity of 11,000 lb/d). The same
standby aerator could be used to meet requirements with an aerator out of service or with an
oxidation ditch out of service.
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To meet the aeration requirements discussed above, two 30 horsepower floating aerators (or
the equivalent) should be available for use at the same time in the existing ditches when the
proposed new oxidation ditch at Plant 2 is taken out of service. If portable aeration equipment is
used, the unit provided for the existing ditch at Plant 2 could also serve as the standby aerator
for the proposed new oxidation ditch when one of the permanent aerators in that ditch is out of
service.

Based on the criterion that Plant 2 would normally take 65 percent of the total influent flow for
both plants, the design peak hour influent flow to Plant 2 would be 0.65 x 7.11 = 4.62 Mgal/d.
Since the existing Plant 2 headworks and screen can handle a peak flow of up to 6.2 Mgal/d, no
modifications would be needed to increase capacity. However, a new splitter box would have to
be added at the screen outlet to split the flow between the existing and new oxidation ditches.

Table 11-5
Aeration Capacity Requirements with Plant Expansion

(One Ditch but no Clarifiers Added at Plant 2)

Units Out of
Service

Temp,
°C

MCRT,
Days

% Flow
to Plant 1

% Flow
to Plant 2

Plant 1
SOR, lb/d

(a)

Plant 2 SOR,
lb/d

(a)

Plant 2 SOR
per Ditch, lb/d

(a)

None 15 10 35 65 7,500 13,900 7,000

None 25 14 35 65 7,800 14,500 7,300

Plant 1
Ditch 25 10 0 100 0 21,800 10,900

Plant 2
Ditch 25 10 50 (b) 50 (b) 10,900 10,900 10,900

(a) Peak hour standard oxygen requirement (SOR) based on a dissolved oxygen concentration of 1 mg/L and 50
percent denitrification.

(b) Although Plant 2 with one ditch and three clarifiers in service would theoretically have more capacity than Plant 1
with one ditch and two clarifiers, a 50/50 flow split is selected to limit the oxygen requirement at Plant 2 to the
value indicated in order to minimize standby aeration requirements in the oxidation ditch at Plant 2.

In summary, expansion of the secondary treatment system would include the following
improvements at Plant 2:

 New Splitter Box
 New Oxidation Ditch
 New Clarifier and Associated RAS Pump System
 Existing RAS Pumps Replacement
 Two Standby Aerators (one transferable to Plant 1)

No significant benefit can be gained by increasing the RAS pumping capacity at Plant 1,
therefore such improvements are not recommended.

A capital cost estimate for the required secondary treatment improvements is shown in
Table 11-6. As indicated, the total cost for all improvements is $6.05 million.

Based on the capacity assessments presented in Table 11-3 and discussed previously in this
section, the new splitter box, oxidation ditch, and standby aerators are needed now to allow an
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existing oxidation ditch to be taken out of service. The new clarifier and RAS pump system is
needed before the average annual flow within Discovery Bay exceeds approximately
2.0 Mgal/d, the capacity of the existing system. Since the existing average annual flow is about
1.8 Mgal/d and since it will take a couple of years to plan, design and construct the oxidation
ditch and related improvements, the new clarifier and RAS pump system will undoubtedly be
needed at the same time or immediately after the ditch is completed. Therefore, all of these
improvements should be constructed as one project.

Table 11-6
Secondary Treatment System Expansion In-Kind Cost Estimate

Item
Cost, $

Millions (a)
New Splitter Box at Plant 2 Headworks 0.05
New Oxidation Ditch at Plant 2 1.10
New Clarifier Splitter Box at Plant 2 0.05
New Clarifier at Plant 2 0.65
New RAS Pump Station at Plant 2 0.25
Replace Existing Plant 2 RAS Pumps 0.12
Standby Floating Brush Aerators in Existing Ditches 0.18
Subtotal 1 2.40
Electrical @ 25% of Subtotal 1 0.60
Site Piping @ 10% of Subtotal 1 0.24
Sitework @ 5% of Subtotal 1 0.12
Subtotal 2 3.36
Contingencies @ 20% of Subtotal 2 0.67
Subtotal 3 4.03
General Conditions, Overhead and Profit @ 20% of Subtotal 3 0.81
Total Construction Cost 4.84
Engineering, Admin. and Environmental @ 25% 1.21
Total Capital Cost 6.05
(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.

11.3.2 Alternative 2 – Expand Using Salsnes Filter

Under this alternative, one Salsnes filter unit would be installed at each plant. A Salsnes filter is
a device that is used to filter raw sewage to remove a portion of the BOD and suspended solids,
thereby greatly reducing the load on downstream secondary treatment facilities. A Salsnes filter
can provide BOD and suspended solids reductions similar to a primary clarifier. A Salsnes filter
was pilot tested at the Discovery Bay Wastewater Treatment Plant in March, 2009. Results
from the pilot testing showed TSS removals from 68 to 93 percent and BOD removals from
10 to 49 percent. To be conservative, for this analysis, it is presumed that the Salsnes filter
would remove 65 of the TSS and 10 percent of the BOD. The solids removed in the Salsnes
filter would be compacted to approximately 40 percent dry solids and hauled to a sanitary landfill
for disposal.
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All of the capacity assessments prepared for Table 11-3 were repeated with the inclusion of the
Salsnes units. The results are shown in Table 11-7. By comparing Table 11-7 to Table 11-3, it
can be noted that the effects on the existing secondary treatment systems of adding the
Salsnes units are approximately as follows:

 The capacity is increased between 35 and 40 percent.

 The sludge production from the secondary treatment system (not including the solids
removed at the Salsnes units) per Mgal/d treated is reduced by about 40 percent.

 The oxygen requirements per Mgal/d treated are reduced by about 9 percent.

To offset the savings in secondary process sludge production and aeration requirements, the
Salsnes units produce a very substantial solid waste stream that must be disposed of. For
example, with 65 percent removal of the future average annual TSS load of 3,953 lb/d, the dry
solids from the Salsnes units would be about 2,600 lb/d. With compaction to 40 percent solids,
the wet weight of the solids waste stream would be 3.25 tons per day. Assuming 10 tons per
load in a rolloff container, that would require one load of solids to be hauled and disposed of
about every three days when the plant reaches full future capacity.

Based on the results shown in Table 11-7, with the Salsnes units added, the capacity of the
existing secondary treatment systems would be increased to 2.71 Mgal/d (1.40 Mgal/d at
Plant 1 and 1.31 Mgal/d at Plant 2). If the existing RAS pumps were also upgraded, the
capacity would be 2.88 Mgal/d (1.44 Mgal/d at each plant).

Based on Scenario 3 in Table 11-7, the peak hour standard oxygen requirement under peak
loading conditions would be about 12,200 lb/d per oxidation ditch (DO=1 mg/L, 50%
denitrification) at the capacity of 2.88 Mgal/d. The corresponding requirement at 2.37 Mgal/d
would be about 10,000 lb/d.

Based on Scenarios 6 and 8, taking an oxidation ditch out of service during dry weather
conditions with peak loads would be difficult. Even with the RAS pumps upgraded at both
plants, the theoretical capacity with one oxidation ditch out of service would be 2.23 Mgal/d,
which is less than the future average annual flow of 2.37 Mgal/d. However, if the MCRT was
lowered to 7 days, which should be feasible, the capacity of 2.37 Mgal/d can be satisfied. Also,
it is likely that the actual BOD removal by the Salsnes filters will be greater than the
conservative value of 10 percent assumed in this analysis.

The peak hour standard oxygen requirement indicated in Table 11-7 for Scenario 8 is
18,900 lb/d (DO=1 mg/L, 50% denitrification), based on the capacity of 2.23 Mgal/d. At
2.37 Mgal/d, the required aeration capacity would be about 20,100 lb/d, which is 11,300 lb/d
more than the capacity of the existing rotors. It would be impractical to satisfy this difference
with floating brush aerators – it would take five 30 horsepower units, which could not be
accommodated in each of the existing ditches.

Because of the above considerations, the Salsnes alternative would not eliminate the need to
build a third oxidation ditch. Therefore, use of Salsnes filters would not be cost effective, which
eliminates this alternative from further consideration.
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Table 11-7
Secondary Treatment System Capacity Assessment Results with Salsnes Filter Added

Scenario Description

Mixed
Liquor
Temp,

°C

MCRT,
days

AAF
(a)

Capac.,
Mgal/d

Max
Month
MLSS,
mg/L

Max
Month
WAS,
lb/d

Max Day SOR
(b)

Per
Oxidation Ditch, lb/d

Max Hour SOR
(b)

Per
Oxidation Ditch, lb/d

DO = 2
No Denit.

DO = 1
50%

Denit.

DO = 2
No Denit.

DO = 1
50%

Denit.

1 Existing Plant 1 (RAS = 0.8 Mgal/d per
Clarifier) 15 10 1.40 2,400 2,000 12,500 9,400 16,000 11,900

2 Existing Plant 2 (RAS = 0.6 Mgal/d per
Clarifier) 15 10 1.31 2,300 1,900 11,600 8,700 14,900 11,100

3 Both Plants Together with RAS Upgrade to
1 Mgal/d per Clarifier 15 10 2.88 2,500 4,100 12,800 9,600 16,400 12,200

4 Both Plants Together with RAS Upgrade to
1 Mgal/d per Clarifier 15 8 3.15 2,300 4,800 13,900 10,500 17,900 13,300

5
Existing Plant 1 (RAS = 0.8 Mgal/d per
Clarifier) with One Clarifier Out of Service
During Dry Weather Flows

20 8 1.61 2,200 2,300 14,300 10,800 18,400 13,700

6 Existing Plant 2 (RAS = 0.6 Mgal/d per
Clarifier) During Dry Weather Flows 20 8 2.02 2,700 2,900 18,000 13,500 23,000 17,100

7
Either Plant with RAS Upgrade to 1 Mgal/d
per Clarifier with One Clarifier Out of
Service During Dry Weather Flows

20 8 1.64 2,200 2,300 14,500 10,900 18,700 13,900

8 Either Plant with RAS Upgrade to 1 Mgal/d
per Clarifier During Dry Weather Flows 20 8 2.23 3,000 3,200 19,800 14,800 25,400 18,900

(a) AAF = Average Annual Flow
(b) SOR = Standard Oxygen Requirement
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11.3.3 Consideration of Mixed Liquor and RAS Transfers between Plants

As discussed in Section 11.1, there are existing facilities at Plants 1 and 2 for transferring mixed
liquor from one plant to the other, which could be used to allow the clarifiers in one plant to
supplement the clarifiers in the other plant in the event that a clarifier is out of service.
However, to use this system, there must also be a way to route the corresponding amount of
RAS settled in the remote clarifiers to the oxidation ditch from which it originated. Also, there
must be provisions for transferring the correct amount of mixed liquor and for returning the
correct amount of RAS to keep all oxidation ditches and clarifiers in balance. For example, in
the existing situation with two ditches and four clarifiers, if one clarifier is out of service, it would
be desired for each of the three clarifiers remaining in service to handle 2/3 of the mixed liquor
from one ditch. Therefore, the clarifier remaining in service should handle 2/3 of the mixed
liquor from the ditch at that Plant, so only 1/3 of the mixed liquor flow to the clarifier splitter box
should be transferred to the other plant. Therefore, the weir length in the spare compartment of
the splitter box should only be half as long as the weirs in the compartments normally used.
The clarifiers at the plant with both clarifiers in service would handle the equivalent of 4/3 of the
mixed liquor from one oxidation ditch. Therefore, 1/4 of the total RAS flow developed in the
plant with two clarifiers would have to be returned to the plant with one clarifier.

To implement the system described above, the existing waste activated sludge transfer pipeline
from Plant 1 to Plant 2 could be used for returning the required amount of RAS, after adjusting
for any desired WAS flows. A new RAS transfer pump system would be required at each plant.
It is believed that all of the mechanical equipment and controls required to implement such a
system would be too expensive and complex to make them worthwhile.

As an alternative to transferring mixed liquor and RAS as described, the influent flow split to the
two plants could be adjusted to transfer a portion of the total flow from the plant with a clarifier
down to the other plant, thereby reducing the load on the remaining clarifier. Of course, this
would result in reducing the load on the corresponding oxidation ditch, which is undesirable.
While this alternative would not fully maximize the treatment capacity of the ditches and
clarifiers remaining in service, it is believed that this would be an adequate operation during the
time that a clarifier is down.

With the addition of another oxidation ditch and clarifier at Plant 2, the plant will have the ability
to operate with any one clarifier out of service, even without mixed liquor and RAS transfers
between plants. Therefore, provisions for mixed liquor and RAS transfers between plants are
not believed to be necessary and are not recommended.
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Section 12
Secondary Effluent Lift Station

The influent wastewater flow is split to Plants 1 and 2 at the Influent Pump Station and
secondary treatment is provided separately by the two plants. The secondary effluent flows
from the two plants are then re-combined in the sump of the Secondary Effluent Lift Station,
which is located on the Plant 2 site. At the present time, the Secondary Effluent Lift Station is
used to pump the secondary effluent to the downstream Parshall flume and UV disinfection
system. However, the Secondary Effluent Lift Station and other facilities in the area were
designed to accommodate the future addition of effluent filters ahead of the Parshall flume. In
this section, the existing Secondary Effluent Lift Station Facilities are described and
improvements required to accommodate future flows and the possible addition of filters are
discussed.

12.1 Description of Existing Facilities

The Secondary Effluent Lift Station consists of a rectangular concrete sump that is mostly below
grade, three large (12-inch discharge, 15 horsepower) and two small (8-inch discharge, 5
horsepower) vertical turbine pumps and ancillary facilities. The large pumps have a design
capacity of 2.2 Mgal/d each and the small pumps have a design capacity of 1.25 Mgal/d each.
However, those are nominal capacities based on certain operating conditions. Based on
hydraulic analyses completed for this investigation, the reliable capacity of the pump station is
estimated to be about 6.9 Mgal/d, with one large pump out of service. However, the flow would
be about 2.55 Mgal/d per large pump and 0.9 Mgal/d per small pump.

12.2 Future Flow and Head Requirements

As indicated in Section 5, the future peak hour influent flow to the combined wastewater
treatment plants is 7.11 Mgal/d. Any flow equalization to be considered in conjunction with
possible filters would be located downstream from the Secondary Effluent Lift Station, so this
pump station should be capable of handling the entire peak hour flow. However, the peak hour
flow at the location of the Secondary Effluent Lift Station could be slightly different than the plant
influent flow for two reasons: 1) some peak flow attenuation could occur within the secondary
treatment systems, and 2) the flow would be increased by net plant recycle flows, such as
potential filter backwash flows and sludge dewatering return flows (to the extent they exceed
sludge wasting rates). These flow impacts would be relatively minor and, considering the large
uncertainty in the peak flow projection, it is adequate for this analysis to use the influent flow.
The analysis could be refined at the time of any future design.

If filters are not added to the wastewater treatment plant, the Secondary Effluent Lift Station will
continue to pump to the Parshall flume ahead of the UV disinfection system. If filters are added,
pumping to the filter complex (includes coagulation and flocculation facilities) will be required.
The water surface elevation at the entry to the filter complex is projected to be around 102 feet,
which is about 5 feet higher than the water surface elevation at the entry to the Parshall flume.
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12.3 Future Improvements

If filters are not added, it is likely that the existing pumps can remain unchanged. Although the
existing capacity of 6.9 Mgal/d is slightly lower than the projected plant influent flow of 7.11
Mgal/d, these flows are essentially the same, considering the uncertainties involved in projecting
future peak flows. The adequacy of this capacity could be reviewed in future years as growth
approaches buildout and based on historical peak flows occurring at that time. If needed, the
capacity of the pump station could be increased by slightly over-speeding the existing pumps
using the existing variable frequency drives.

If filters are added, the reliable capacity of the existing pumps would be reduced to about 5.7
Mgal/d, due to the higher head. This is clearly inadequate, so improvements would be needed.
Based on preliminary evaluations and discussions with the manufacturer of the pumps, the
pump station reliable capacity could be increased to 7.11 Mgal/d by replacing the existing
impellers with full-diameter impellers and over-speeding the pumps by about 30 to 100 rpm
(depends on the flow split between large and small pumps). This will also require replacing the
5 horsepower motors on the small pumps with 7.5 horsepower motors and the 15 horsepower
motors on the large pumps with 20 horsepower motors. The estimated cost for these
modifications, including pump removal and installation by a contractor and shipment to and from
the pump manufacturer, is $100,000. Although uncertain without a more detailed design
evaluation, another $100,000 should be allowed for electrical modifications, possibly including
replacement of all variable frequency drives and conductors to the larger motors. Therefore, a
budget estimate for the total construction cost is $200,000. With engineering and
administration, the total capital cost budget should be about $250,000 (first quarter 2011 cost
level).
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Section 13
Tertiary Filtration

The Discovery Bay WWTP does not currently include tertiary filtration facilities, but filtration may
be needed for more reliable UV disinfection, for possible reclamation reuse or as a result of
future more stringent permit requirements. In this Section, an alternative analysis of filtration
technologies is presented. Flow equalization ahead of the filters is considered as a possible
means of reducing the design capacity and cost of the filters and the downstream disinfection
system. Possible layouts and costs for coagulation and flocculation facilities ahead of the filters
are also developed.

13.1 Current and Potential Future Requirements

The current discharge permit for the plant includes a monthly average effluent limitation of 30
mg/L for total suspended solids (TSS). Total coliform organisms are limited to 23 most probable
number (MPN) per 100 ml as a 7-day median and 240 MPN/100 ml as a value that cannot be
exceeded more than once in any 30-day period.

As discussed in Section 8, the plant has not been completely reliable in meeting the effluent
coliform limits. To mitigate this issue, the UV disinfection system was recently upgraded and
provisions were made to temporarily divert low quality secondary effluent to the sludge lagoons
when UV performance would otherwise be compromised. At the time of writing this document, it
is unknown whether the improvements will assure adequate disinfection reliability. If not,
filtration could be added to greatly improve UV disinfection performance and assure reliable
compliance with the existing discharge permit limits for total coliform.

In addition to the possibility of providing filters to assure more reliable compliance with the
existing permit, it is possible that filters may be required in the future because of more stringent
requirements for discharge into Old River or to allow unrestricted reclamation reuse of the
effluent.

Effluent quality requirements for water recycling have been established by the California
Department of Public Health (CDPH) and are contained in Title 22, Chapter 4 of the California
Code of Regulations (Title 22). In accordance with Section 60304 of Title 22, wastewater
effluent used for landscape irrigation in areas of public exposure and effluent used for irrigation
of food crops where the water contacts the edible portions of the crop must be “disinfected
tertiary recycled water”, which requires filtration in accordance with the following requirements
(Section 60301.320):

"Filtered wastewater" means an oxidized wastewater that meets the criteria in
subsection (a) or (b):

(a) Has been coagulated and passed through natural undisturbed soils or a bed
of filter media pursuant to the following:
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(1) At a rate that does not exceed 5 gallons per minute per square foot of
surface area in mono, dual or mixed media gravity, upflow or pressure
filtration systems, or does not exceed 2 gallons per minute per square
foot of surface area in traveling bridge automatic backwash filters; and

(2) So that the turbidity of the filtered wastewater does not exceed any of
the following:

(A) An average of 2 NTU within a 24-hour period;

(B) 5 NTU more than 5 percent of the time within a 24-hour period;

and

(C) 10 NTU at any time.

(b) Has been passed through a microfiltration, ultrafiltration, nanofiltration, or
reverse osmosis membrane so that the turbidity of the filtered wastewater does
not exceed any of the following:

(1) 0.2 NTU more than 5 percent of the time within a 24-hour period; and

(2) 0.5 NTU at any time.

In accordance with Section 60301.230, total coliform organisms in disinfected tertiary recycled
water must not exceed 2.2 MPN/100 ml as a 7-day median, 23 MPN/100 ml more than once in
30 days or 240 MPN/100 ml at any time.

Even if water recycling is not practiced, there is a potential that future permit requirements for
discharge to Old River could specify treatment equivalent to that required for recycling as
indicated above.

13.2 Design Flows

Plant influent design flows and loads are developed in Section 5. The key influent flow criteria
that impact the design of the tertiary filtration system are as follows:

Average Day Maximum Month Flow (ADMMF) 2.37 Mgal/d
Peak Day Wet Weather Flow (PDWWF) 4.74 Mgal/d
Peak Hour Wet Weather Flow (PHWWF) 7.11 Mgal/d

The final design flows to the tertiary treatment system will include the flows indicated above,
plus in-plant recycle flows, such as filter backwash water and sludge dewatering return flows (to
the extent they exceed sludge wasting rates). The return flows would be relatively minor and
are neglected for this analysis.
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The cost of the tertiary treatment system and the downstream UV disinfection system will
depend heavily on the maximum flows for which these facilities are to be designed. One option
would be to design these systems to handle the full PHWWF. However, since this flow is much
greater than the PDWWF, there is a potential to realize substantial savings in facilities
requirements and costs by flow equalization. The option of providing flow equalization to limit
the maximum flow to the filters (and downstream facilities) to the PDWWF of 4.74 Mgal/d is
considered in this section.

13.3 Flow Equalization Facilities

The recommended method for implementing flow equalization upstream from the filters would
be to divert excess peak flows (flows greater than 4.74 Mgal/d) upstream of the coagulation and
flocculation facilities to a lined earthen basin using a downward opening weir gate. Then, after
peak flows subside, the stored water would be drained back to the Secondary Effluent Lift
Station at a controlled rate using a modulating valve.

As a general guideline, the equalization basin volume should be about 25 percent of the total
peak day flow, or about 1.2 Mgal. Possible basin configuration information is presented in Table
13-1. The basin would be built partly above grade and partly below grade to suit hydraulic
grade requirements.

Table 13-1
Possible Equalization Basin Configuration

Parameter Value

Basin Volume, Mgal 1.2

Basin Water Depth, ft 8

Freeboard, ft 2

Total Depth, ft 10

Side Slope (H:V) 3:1

Length and Width at Bottom, ft 120

Length and Width at Max. Water Surface, ft 168

Length and Width Inside Berm Top, ft 180

Length and Width Outside Berm Top, ft 204

Liner Type 60 ml HDPE

13.4 Teritary Filtration Alternatives

A number of filtration technologies could be utilized to produce tertiary effluent consistent with
Title 22 regulations for unrestricted reuse of wastewater. Alternatively, these same filtration
technologies could be used if filtration is to be provided without reclamation. The technologies
generally can be categorized as granular media filtration, cloth-media surface filtration, other
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media filtration, and membrane filtration. Membrane filtration is excluded from this analysis
because it is much more expensive than the other filtration systems.

Based on studies and applications in other areas, it is known that continuous backwash sand
filters (a granular media filter) and cloth disk filters are among the most cost-effective options.
Because of this and because Plant 2 was planned for the future implementation of continuous
backwash filters, these two alternatives are considered below. A third alternative, somewhat
similar to the cloth disk filter, but using stainless steel micromesh as the filter medium, is
considered also.

13.4.1 Continuous Backwash Sand Filters

Continuous backwash sand filters are arranged for upward flow through a deep media bed.
Influent enters the center of the filter through a central feed chamber. The central feed chamber
has a series of radial arms to evenly distribute the influent flow to the media bed near the
bottom of the filter. As the water flows upward through the filter, solids are removed. Filtrate
exits the filter near the top and flows over a fixed weir plate that maintains a constant level. The
filter media and captured solids within the filter are constantly in motion downward to the intake
of an airlift pump in a recessed chamber below the filter inlet radial arms. From there, the media
is lifted back to the top of the filter. The high energy, turbulent upward flow inside the airlift
provides a scrubbing action that effectively separates the sand and the captured solids before
discharging them in the washbox at the top of the filter. The washbox is a baffled chamber that
allows for countercurrent washing and gravity separation of the filter media and the captured
solids. Media cleaning is accomplished utilizing filtered water from the upper chamber of the
filter. Regenerated filter media is returned to the top of the filter bed as it falls by gravity through
the washbox. An adjustable V-notch weir directs the reject flow out of the filter, carrying
concentrated captured solids to a suitable disposal point. Figure 13-1 shows a schematic
diagram of the continuous backwash filter.

13.4.2 Cloth Disk Filters

AquaDisk by Aqua Aerobics is a cloth disk filter system that has been used extensively in
California and is the basis of this investigation. AquaDisk filters consist of a nylon fiber, random
weave pile fabric supported by open frame structures that are arranged in disks (see Figure 13-
2). During normal operation the disks are submerged completely in the water. Water flows by
gravity from the outside of the disks through the filter cloth into the center of the disks to a
central collection header. As solids accumulate on the media, a mat forms on the surface,
headloss increases, and the liquid level in the tank increases. Typical headloss through the
filter is between eight and ten inches, with a maximum of 12 inches. When the water reaches a
certain level (or at a set time), the backwash cycle is initiated. Backwash is accomplished by
the use of suction lines connected to backwash pumps on one end and to backwash ‘shoes’ on
the other end. As the disk rotates, the backwash shoes exert a partial vacuum against a small
portion of the disk. The vacuum draws filtered water through the disk in the opposite direction to
normal filtration, the fibers of the cloth are raised, and trapped solids are released. During
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backwash, filtration is not interrupted on disks not undergoing backwash. Typical average
backwash water use rates are less than 2-3% of the influent flow. Because of quiescent
conditions in the tanks, heavy solids tend to settle to the bottom and periodically have to be
pumped from the tank. The AquaDisk pile cloth filters were designed for the tertiary treatment
of effluent from conventional activated sludge secondary treatment and were granted Title 22
approval by CDPH in 2002.
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Figure 13-1
General Schematic of Parsons DynaSand Continuous Backwash Sand Filter
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Figure 13-2
General Schematic of AquaDisk Cloth-Medium Surface Filter

13.4.3 SST Micromesh Disk Filters

The Title 22 approved Ultrascreen® disk filter is manuafautred by Nova Water Technologies.
The Ultrascreen® is an inside-out surface filtration system that consists of continuously rotating
disk filters made of woven stainless steel mesh. The influent flow is directed into the center
“inside” of the disk and flows out through the filter mesh to the effluent outlet (see Figure 13-3).
The disks are continuously rotating throughout the filtration cycle as the filtration mesh is fed at
angles less than 90 degrees, to achieve “dynamic tangential filtration”. As shown in Figures 13-
3, the effluent side of the filter is not partially submerged like other disk filtration technologies.
Free filtrate discharge occurs with the Ultrascreen®.
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Figure 13-3
General Schematic of NOVA Ultrascreen SST Micromesh Filter
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The disk of the Ultrascreen® is made of AISI 316 stainless steel micronic screen mesh. Due to
the rotation of the disk and the “dynamic tangential filtration”, it is claimed by the manufacturer
that particles smaller than 10 micrometers (μm) can be removed with the 20 μm nominal size 

mesh screen. It is also claimed by the manufacturer that “dynamic tangential filtration” will lead
to less solids accumulation on the media which allows the filter to operate at higher hydraulic
loading rates while still meeting effluent turbidity limits. A proprietary silicone rubber blend seal
sits against the disk sides and prevents short-circuiting. The silicone rubber blend seal allows
the disks to rotate while preventing untreated effluent from bypassing the system.

13.4.4 Design Criteria and Comparison of Alternatives

Design criteria for the three filtration alternatives are shown in Tables 13-2 and 13-3 for
scenarios with and without equalization, respectively. Advantages and disadvantages of the
filtration alternatives are presented in Table 13-4.

13.5 Coagulation and Flocculation Requirements

Based on Title 22 regulations, coagulation (chemical addition to promote particle agglomeration)
facilities are required (but may not need to be used all of the time). For effective coagulation to
occur, it is essential that the coagulant chemicals be mixed rapidly and completely with the
entire wastewater flow stream. After coagulation, sufficient contact time and gentle mixing
should be provided to allow a visible floc to form prior to filtration. Use of a chemical flocculant
at this point may be beneficial. Although not specifically required in Title 22, flocculation basins
are recommended to promote adequate floc development. A rapid mix chamber followed by a
two-stage flocculation basin is recommended. Design criteria for the rapid mix chamber and the
flocculation basins are provided in Table 13-5 (with upstream flow equalization) and Table 13-6
(without upstream flow equalization).

Table 13-2
Filter Design Criteria – Scenario 1 (With Upstream Flow EQ)

System Components
Continuous

Backwash Sand
Filter

Cloth-Disk Filter
(a) SST Micromesh

Disk Filter

Average Hydraulic Loading Rate, gpm/ft2a 1.83 1.29 3.74
Peak Hydraulic Loading Rate, gpm/t2 3.65 2.55 7.48
Max Hydraulic Loading Rate, gpm/ft2 a 4.39 3.8 14.96

Number of Units/Cells
6 (5 duty and 1

standby)
3 (2 duty and 1

standby)
2 (1 duty and 1

standby)
Number of Modules per Cell 3 NA NA
Number of Disk per Unit NA 8 (a) 20
Total Filter Area ft2 900 1291.2 (a) 440
Maximum Headloss, in 36 12 25.6
Backwash Requirements / Reject Water, % 3-5 1.85 0.5 - 1

(a) Cloth-Disk Filter sizes are same for Scenario 1 (with EQ) and Scenario 2 (without EQ).
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Table 13-3
Filter Design Criteria – Scenario 2 (Without Upstream Flow EQ)

System Components
Continuous

Backwash Sand
Filter

Cloth-Disk Filter
(a) SST Micromesh

Disk Filter

Average Hydraulic Loading Rate, gpm/ft2a 1.37 1.27 3.12
Peak Hydraulic Loading Rate, gpm/t2 4.1 3.8 9.35
Max Hydraulic Loading Rate, gpm/ft2 a 4.7 5.7 14.03

Number of Units/Cells
8 (7 duty and 1

standby)
3 (2 duty and 1

standby)
3 (2 duty and 1

standby)
Number of Modules per Cell 3 NA NA
Number of Disk per Unit NA 8 (a) 8
Total Filter Area ft2 1200 1291.2 (a) 528
Maximum Headloss, in 36 12 25.6
Backwash Requirements / Reject Water, % 3-5 1.85 0.5 - 1

(a) Cloth-Disk Filter sizes are same for Scenario 1 (with EQ) and Scenario 2 (without EQ).

Table 13-4
Advantages and Disadvantages of Filtration Alternatives

Continuous Backwash
Sand Filter

Cloth-Disk Filter
SST Micromesh Disk

Filter

Advantages  Extensive track record;
longer operating history
than other options

 Minimal mechanical
equipment.

 Highly reliable
 Excellent downstream

UV disinfection
performance

 Low headloss.
 Low backwash flow
 Compact footprint

compared to granular
medium filtration

 Approved under
higher loading rate.

 Smaller space
requirements than
other alternatives

 Low backwash flow

 No full-scale
installations in
California

 Performance of
downstream UV
system unknown

Disadvantages  Process air required
 Relatively high

backwash flow
 Requires concrete cells

 Good chemical
conditioning may be
required to ensure
reliable downstream
UV system
performance
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Table 13-5
Preliminary Rapid Mix and Flocculation System Design Criteria (With Upstream

Flow Equalization)

Parameter Value

Peak Flow, Mgal/d 4.74

Average Flow, Mgal/d 2.37

Rapid Mix

Type Mechanical

Orientation Vertical

Impeller Type Turbine

Detention Time @ Peak Flow, sec 15

Detention Time @ Average Flow, sec 30.0

Volume, gal 823

Velocity Gradient "G", sec-1 700

Power Required, HP 2.7

Depth (incl. 2 ft freeboard), ft 8

Length, ft 4.3

Width, ft 4.3

Flocculation Basins

Type Mechanical

Orientation Vertical

Impeller Type Paddle

Total Detention Time @ Peak Flow, min 17

Total Detention Time @ Average Flow, min 34

Total Volume, gal 55960

No. of Basins 2.0

Depth (incl. 2 ft freeboard), ft 16

Length, ft 16.3

Width, ft 16.3

Basin 1 "G", sec-1 80

Basin 1 Power Requirement, HP 1.2

Basin 2 "G", sec-1 60

Basin 2 Power Requirement, HP 0.7
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Table 13-6
Preliminary Rapid Mix and Flocculation System Design Criteria (Without

Upstream Flow Equalization)

Parameter Value

Peak Flow, Mgal/d 7.11

Average Flow, Mgal/d 2.37

Rapid Mix

Type Mechanical

Orientation Vertical

Impeller Type Turbine

Detention Time @ Peak Flow, sec 15

Detention Time @ Average Flow, sec 45.0

Volume, gal 1235

Velocity Gradient "G", sec-1 700

Power Required, HP 4.0

Depth (incl. 2 ft freeboard), ft 8

Length, ft 5.2

Width, ft 5.2

Flocculation Basins

Type Mechanical

Orientation Vertical

Impeller Type Paddle

Total Detention Time @ Peak Flow, min 17

Total Detention Time @ Average Flow, min 51

Total Volume, gal 83940

No. of Basins 2.0

Volume per Basin, cu. ft. 5611

Depth (incl. 2 ft freeboard), ft 16

Length, ft 20.0

Width, ft 20.0

Basin 1 "G", sec-1 80

Basin 1 Power Requirement, HP 1.8

Basin 2 "G", sec-1 60

Basin 2 Power Requirement, HP 1.0
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13.6 Filtration Alternative Costs and Selection of Preferred Alternative

Estimated capital, annual and present worth costs for the three filtration alternatives, combined
with equalization, coagulation, and flocculation facilities are presented in Table 13-7. The
estimates are based on the following assumptions:

 First quarter 2010 cost level, ENR 20-Cities CCI = 9000.

 Poly aluminum chloride (PAC) is the assumed coagulant at a dose of 10 mg/L. PAC usage
is assumed to be 30 days per year for the continuous backwash alternative and 45 days
per year for the other two alternatives. Unit cost of PAC is $1/gal.

 Continuous backwash filter will include Ecowash system, an enhancement that reduces
backwash and energy requirements.

 The present worth costs are based on 20 years at inflation-adjusted discount rate of 3%
and present worth factor of 14.88.

 Basis of labor cost is $60/hr.

 Unit power cost is $0.12/kWh.

Based on the costs shown in Table 13-7 and the extensive and favorable track record of
continuous backwash sand filters ahead of UV disinfection, the continuous backwash sand filter
alternative with flow equalization is recommended. It is noted that flow equalization will result in
substantial cost savings for UV filtration and final effluent pumping, which are not reflected in
Table 13-7.

A preliminary layout of the coagulation, flocculation, and filtration facilities is shown in
Figure 13-4.
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Table 13-7
Filtration Alternative Cost Analysis

Item

Cost for Indicated Alternative, $
(a)

Scenario 1 (With Flow Equalization) Scenario 2 (Without Flow Equalization)
Continuous
Backwash

Cloth Disk
(b)

SST Mesh Disk
Continuous
Backwash

Cloth Disk
(b)

SST Mesh Disk

Capital Cost

Equalization Basin, Piping, Valves and Controls 270,000 270,000 270,000 0 0 0
Concrete structures and canopy (if applicable) 250,000 210,000 180,000 310,000 210,000 225,000
Piping, metals, and ancillaries 330,000 375,000 340,000 440,000 375,000 452,000
Filter Equipment, Installed 1,251,000 1,796,000 (b) 975,000 1,552,000 1,796,000 (b) 1,065,000
Subtotal 1 2,101,000 2,651,000 1,765,000 2,302,000 2,381,000 1,742,000
Elect/Instrum, 25% of Subtotal 1, Unless Noted Otherwise 525,000 663,000 441,000 575,000 595,000 436,000
Sitework, 5% of Subtotal 1 Unless Noted Otherwise 105,000 133,000 88,000 115,000 119,000 87,000
Site Piping, 10% of Subtotal 1, Unless Noted Otherwise 210,000 265,000 177,000 230,000 238,000 174,000
Subtotal 2 2,941,000 3,712,000 2,471,000 3,222,000 3,333,000 2,439,000
General Conditions, Overhead and Profit, 20% 588,000 742,000 494,000 645,000 667,000 488,000
Subtotal 3 3,529,000 4,454,000 2,965,000 3,867,000 4,000,000 2,927,000
Contingencies, 20% 706,000 891,000 593,000 773,000 800,000 585,000
Total Construction Cost 4,235,000 5,345,000 3,558,000 4,640,000 4,800,000 3,512,000
Engineering and Administration, 25% 1,059,000 1,336,000 890,000 1,160,000 1,200,000 878,000
Total Capital Cost 5,294,000 6,681,000 4,448,000 5,800,000 6,000,000 4,390,000

Annual Costs

Labor 9,360 9,360 9,360 10,920 10,920 10,920
Power 11,040 600 4,440 14,683 840 5,905
Chemicals 11,859 17,789 17,789 17,789 26,684 26,684
Maintenance Materials 3,500 5,200 6,500 5,000 6,500 8,645
Total Annual Cost 35,759 32,949 38,089 48,392 44,944 52,154

Present Worth Costs

Present Worth of Annual Costs 532,000 490,000 567,000 720,000 669,000 776,000
Total Present Worth Cost 5,826,000 7,171,000 5,015,000 6,520,000 6,669,000 5,166,000
(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9000.
(b) Cloth-Disk Filter sizes are same for Scenario 1 (with EQ) and Scenario 2 (without EQ).
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Figure 13-4
Possible Continuous Backwash Filter Layout
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Section 14
UV Disinfection

Ultraviolet (UV) disinfection is currently employed at the Discovery Bay Wastewater Treatment
Plant as the means for meeting effluent coliform limits specified in the plant’s National Pollution
Discharge Elimination System (NPDES) permit for discharge into Old River. The permit
requirements for total coliform and recent violations of these requirements are discussed in
Section 8. As mentioned in Section 8, recent (2010) improvements to the UV disinfection
system and related facilities have been made to improve compliance with the permit, but it is not
yet known whether an adequate level of disinfection system reliability can be obtained without
further improvements, possibly including effluent filtration.

In this section, the existing UV facilities and the recent improvements to them are discussed in
more detail. Then, water quality and UV dose requirements, as well as other UV system design
criteria and costs are developed for three potential scenarios for UV system expansion.

14.1 Existing UV Facilities

Currently, the UV system at the Discovery Bay Wastewater Treatment Plant includes two UV
channels. The first channel contains TrojanUV3000 equipment that was installed in 2000. The
second channel contains TrojanUV3000Plus equipment that was installed in 2010 to replace the
previous Bailey/Fisher and Porter UV system. While both systems currently in operation are
manufactured by Trojan and operate on similar principals, the capacities of the two UV systems
are quite different, as indicated in Table 14-1.

Table 14-1
Existing UV System Capacity

Condition
Peak Flow Capacity, Mgal/d

(a)

TrojanUV3000 TrojanUV3000Plus Total

All Banks in Service (b) (c) 1.3 4.8 6.1

One Bank in Each Channel Off-Line (c) 0.9 3.2 4.1

One Bank in Each Channel Off-Line, with Dose
Safety Factor (d)

0.6 2.8 3.4

(a) Capacities calculated based on UV Dose = 80 mJ/cm2 (before safety factor), UV Transmittance = 55%, and
total coliform = 23 MPN/100 mL. In order to realize these capacities, the turbidity of the secondary effluent
should generally be less than 10 NTU (see discussion in Section 14.2).

(b) Total number of banks is 3 for UV3000 and 4 for UV3000Plus.
(c) No safety factor.
(d) Dose safety factor for UV system performance variability = 1.25 for UV3000 and 1.1 for UV3000Plus

As indicated in the footnotes to Table 14-1, the capacities indicated in the table are based on an
applied UV dose of 80 mJ/cm2 and are conditioned on having a secondary effluent turbidity
generally less than 10 NTU. The bases of these criteria are discussed later in this section. The
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capacities are also based on an assumed UV transmittance of 55%, which is the default value
required to be used for the design in the absence of long-term site-specific data.

The reliable capacity of the UV disinfection system should be based on the capacity with one
bank in each channel off-line. Furthermore, unless on-site viral bioassay testing is completed to
validate the capacities given without dose safety factors, it would be prudent to apply dose
safety factors as was done for the last row in Table 14-1.

Currently, only the UV3000Plus system is generally being used. To allow operation of both UV
channels at the same time, provisions would have to be made for splitting the total UV system
flow to the two channels in proportion to capacity. This could be done by blocking a portion of
the influent weir to the UV3000 system.

As indicated in Table 14-1, the peak flow capacity using only the UV3000Plus system with one
bank off-line is 3.2 Mgal/d without a dose safety factor and 2.8 Mgal/d with a dose safety factor
of 1.1. Assuming the typical peak hourly flow on any given day could be about 1.5 times the
average flow for the day, the typical peak hourly flow associated with the current average
annual flow would be 1.5 x 1.8 Mgal/d = 2.7 Mgal/d. Similarly, the typical peak hourly flow
associated with the current peak month flow would be 1.5 x 1.98 Mgal/d = 2.97 Mgal/d. These
are both within the capacity of the existing UV3000Plus system with all banks on-line and with
one bank off-line. However, with a safety factor applied, the typical peak hourly flow associated
with the peak month flow would slightly exceed the capacity of the UV3000Plus system with one
bank off-line. Nevertheless, it is apparent that the UV3000Plus system alone should be
adequate almost all of the time for existing flows.

The current extreme peak hour flow of 5.4 Mgal/d cannot be accommodated using only the
UV3000Plus system, even with all channels on-line and without a safety factor (capacity = 4.8
Mgal/d). However, that does not necessarily mean that passing that flow through the
UV3000Plus system would result in an effluent total coliform limit violation. The permit allows
one excursion per month above an effluent total coliform level of 240 MPN/100 mL. Also, to
meet the 7-day median limit of 23 MPN/100 mL, up to half of the coliform tests in a given week
could be above 23 MPN/100 mL. While limited statistical excursions above 23 MPN/100 mL
can be tolerated, it is prudent to assess the UV system capacity based on continuously meeting
the 7-day median total coliform limit. Accordingly, the applicable peak flow capacities indicated
in Table 14-1 should not be exceeded. To the extent that secondary effluent flows exceed
these capacities, excess peak flows should be trimmed by diverting to the sludge lagoons or to
an equalization basin, such as discussed later in this section.

14.2 Possible Scenarios for UV System Expansion

Three scenarios for UV system expansion have been identified as follows:

Scenario 1: Continuation of existing conditions, including UV disinfection to meet a
weekly median total coliform limit of 23 MPN/100 mL after secondary treatment.
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Scenario 2: UV disinfection to meet a weekly median total coliform limit of 23 MPN/100
mL, but with effluent filtration provided to improve UV system performance.

Scenario 3: UV disinfection to meet a weekly median total coliform limit of 2.2 MPN/100
mL after effluent filtration. This scenario is based on the possible adoption of more
stringent effluent limitations for discharge to Old River or for unrestricted reuse of the
wastewater effluent for irrigation.

Key permit effluent limitations, pre-disinfection water quality requirements and UV dose
requirements for the three scenarios are shown in Table 14-2 and are discussed further below.

Scenario 1 represents a continuation of existing conditions, whereby the wastewater continues
to receive secondary treatment for discharge into Old River under current permit requirements.
Alternatively, the effluent could be used for irrigation of fodder crops. As indicated in Table 14-
2, the weekly average turbidity of the influent to the UV disinfection system should be about 10
NTU or lower to assure reliable compliance with a 7-Day median total coliform limit of 23
MPN/100 mL at a UV dose of 80 mJ/cm2. A precise relationship between the turbidity level, the
UV dose and the disinfected effluent total coliform level is not known. In site-specific testing
conducted in mid-2010, a UV dose of 80 mJ/cm2 resulted in total coliform levels less than 23
MPN/100 ML when the turbidity was 10 NTU or lower, but not when turbidities were about 20
NTU or higher. Turbidities between 10 and 20 NTU were not tested. Another key result of the
study is that a UV dose of 100 mJ/cm2 did not generally provide better disinfection performance
than a dose of 80 mJ/cm2, regardless of the turbidity. Accordingly, under this scenario, it is
planned to use a target UV dose of 80 mJ/cm2 and to divert secondary effluent to the sludge
storage lagoons if the turbidity exceeds an adjustable setpoint value. The appropriate setpoint
value will have to be determined, but will likely be between 10 and 20 NTU.

The operations as described above for Scenario 1 are consistent with newly established existing
conditions. As indicated in Section 8, it is not currently known whether these operations will be
successful in providing reliable compliance with the effluent total coliform limit. If not, effluent
filtration could be required, which is the basis of Scenario 2.

Under Scenario 2, effluent filtration is provided, not to meet more stringent effluent permit limits
on BOD, TSS, and/or turbidity, but to assure reliable compliance with effluent total coliform limits
with UV disinfection. However, once filters are added, the plant will be able to meet more
stringent requirements for BOD, TSS, and turbidity and, for that reason, more stringent
requirements may be imposed. With effluent filters added, the UV dose needed for disinfection
to a total coliform limit of 23 MPN/100 mL would be only 40 mJ/cm2.

Scenario 3 is based on producing “disinfected tertiary recycled water” in accordance with State
of California Department of Public Health Water Recycling Criteria (Title 22) for reuse where
there is public exposure, or the equivalent effluent quality for river discharge. In this case, there
would be very stringent permit effluent limitations on BOD, TSS, and turbidity, as indicated in
Table 14-2. The 7-day median total coliform limit would be reduced to 2.2 MPN/100 mL. The
UV dose requirement for Scenario 3 is 100 mJ/cm2.
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Table 14-2
Permit Effluent Limitations, Water Quality Requirements and UV Dose for Three Scenarios

Parameter
Scenario 1:

23 MPN/100 mL,
No Filters

Scenario 2:
23 MPN/100 mL

With Filters

Scenario 3:
2.2 MPN/100 mL

With Filters

Permit Effluent Limitations:

BOD, 30-Day Avg., mg/L 20 20 (a) 10

TSS, 30-Day Avg., mg/L 30 30 (a) 10

Turbidity, Weekly Avg., NTU NA NA (a) 2

Turbidity, Daily Maximum, NTU NA NA (a) 5

Total Coliform, 7-Day Median, MPN/100 mL 23 23 2.2

Total Coliform, Exceed Once in 30 Days, MPN/100 mL 240 240 23

Pre-Disinfection Water Quality:

BOD, 30-Day Avg., mg/L 20 10 10

TSS, 30-Day Avg., mg/L 30 10 10

Turbidity, Weekly Avg., NTU 10+/- 2 2

Turbidity, Daily Maximum, NTU NA 5 5

UV Dose, mJ/cm2 80 40 100

(a) Permit limits for BOD, TSS, and turbidity may be made more stringent because the plant’s ability to meet more stringent requirements with filters.
(b) The UV dose is controlled by the NPDES permit requirements for surface water discharge and Waste Discharge Permit/Title 22 requirements for reclamation reuse of the

wastewater.
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14.3 Future UV System Design Criteria

Design criteria for UV system expansion are considered in the following paragraphs.

14.3.1 Flow

Future flow projections are presented in Section 5. As indicated in that section, the future
average annual, peak day and peak hour flows are 2.37, 4.74 and 7.11 Mgal/d, respectively.
However, it is recommended that flow equalization be implemented upstream from the possible
future filters and the UV system. With flow equalization, the peak flow to the filters (if used) and
the UV system would be limited to the peak day average flow of 4.74 Mgal/d. Under Scenario 1,
the cost of the equalization facilities would be more than offset by the cost savings for UV
disinfection and the Export Pump Station (the impact of equalization on the Export Pump Station
is discussed in Section 7). Under Scenarios 2 and 3, with filtration included, equalization is
even more cost-effective. The equalization facilities are discussed in Section 13.

14.3.2 UV Transmittance and Turbidity

The effectiveness of UV light in inactivating bacteria and viruses is impacted by both the
transmittance and turbidity of the water. Transmittance is the ability of the effluent to transmit
ultraviolet light. Factors known to affect UV transmittance include dissolved organics, dissolved
iron, color, and turbidity. Turbidity is a measure of the ability of a solution to scatter light. Light
scattering is usually caused by the presence of small particles. A transmittance of 55 percent is
specified as a default in the National Water Research Institute (NWRI) Guidelines if limited or no
data on the existing wastewater effluent is available and is assumed for Scenario 1. Higher
transmittance of the wastewater can drastically reduce the size of the UV system needed,
saving both capital and operating costs. It is believed that a UV transmittance of 65% can be
demonstrated with effluent filtration and is assumed for Scenarios 2 and 3.

14.3.3 UV Dose Requirements

As noted in Table 14-2, the UV dose requirements are 80 mJ/cm2 , 40 mJ/cm2 and 100 mJ/cm2

for Scenarios 1, 2 and 3, respectively.

14.4 UV System Improvements and Costs

The existing UV disinfection system can meet the low dose requirements indicated for Scenario
2 at the future equalized peak day flow of 4.74 Mgal/d. Therefore, no improvements are
required under Scenario 2.

For both Scenarios 1 and 3, the recommended improvements are the same. In both cases, the
existing UV3000 system in one channel would be replaced with a UV3000Plus system,
including four banks and matching the recently upgraded channel. Under Scenario 3, the higher
dose can be provided with the same facilities as Scenario 1 because of the higher
transmittance. In both cases one of the banks in each channel is a redundant bank. A
redundant UV channel is not needed.
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The total construction cost of the improvements for Scenarios 1 and 3, including a 20 percent
contingency allowance, is estimated at $940,000. Allowing 25 percent for engineering,
administration, and environmental, the total capital cost is estimated at $1.2 million.

Annual UV disinfection system O&M costs when the plant reaches design capacity are
estimated at about $115,000 each for Scenarios 1 and 3. The corresponding cost is $79,000
per year for Scenario 2.

14.5 UV System Phasing Plan

Based on the discussions presented above, the following actions should be taken as soon as
possible:

1. Provide features to block a portion of the influent weirs to the UV3000 system as needed
to split flows to the UV channels in proportion to capacity. This will allow both channels
to be used at the same time, which will maximize overall system capacity and
performance. These features should be removable to allow an equal flow split to the two
channels in the event that the UV3000 channel is upgraded to a UV3000Plus system in
the future. It is presumed that the weir blocking modifications can be completed by
District staff with engineering oversight. A budget allowance of $10,000 is suggested.

2. Confirm the extent to which the sludge storage lagoons can be used for flow diversions
ahead of the UV disinfection system. This will depend on sludge storage volumes and
plans for sludge removal. If capacity is available to allow peak flow trimming ahead of
the UV disinfection system, revise the existing automatic diversion features that currently
allow poor quality secondary effluent to be temporarily diverted to the sludge storage
lagoons to also allow peak flow trimming to the sludge storage lagoons (i.e., diversion of
a portion of the flow as opposed to all or none).

3. Conduct viral bioassay testing for the two existing UV disinfection channels to confirm
performance and capacities. A budget allowance of $50,000 should be made for this
testing, assuming both channels are tested at the same time.

4. Once peak flow capacities are verified consider the addition of a new flow equalization
basin ahead of the UV disinfection system. However, inasmuch as the optimal design of
this facility will be impacted by the decision on whether or not to add effluent filters, it
may be beneficial to defer these improvements as long as adequate peak flow
diversions can be made to the sludge lagoons. The cost of flow equalization facilities is
considered in Section 13.
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As developed in Section 8 and previously in this section, it is not currently known whether the
recent improvements to the UV disinfection system, including provisions for diverting poor
quality secondary effluent to the sludge storage lagoons, will prove to be practical and reliable
for attaining compliance with the existing effluent limitations for total coliform organisms. If the
turbidity setpoint for diverting secondary effluent to the sludge storage lagoons needed to
assure reliable disinfection performance is found to be triggered too often or for durations that
are too long, the available capacity of the sludge lagoons to accept such diversions could be
exceeded. Also, since the diverted water eventually must be returned and retreated through the
secondary treatment system at Plant 2, the volume of return flows could compromise the
capacity and performance of the secondary treatment system. Accordingly, it is important to
carefully monitor these operations to evaluate the overall acceptability of the current system.

If it is found that the existing UV system is able to provide reliable performance without effluent
filtration and the effluent total coliform limit remains at 23 MPN/100 mL, the existing UV3000
channel should be upgraded to a UV3000Plus system before the peak hour flow through the UV
system exceeds the UV disinfection system capacity that is determined after viral bioassay
testing. The peak flow through the UV system can be controlled by peak flow trimming to the
sludge storage lagoons or to the equalization basin, when constructed. However, peak flow
trimming to less than the average flow on the peak day is probably not practical. Therefore, the
average flow on the peak day should be taken as the minimum required design flow for the UV
disinfection system. Since the current peak day average flow is 3.6 Mgal/d and the reliable UV
disinfection system capacity may be only about 3.4 Mgal/d (from Table 14-1, with safety factor),
the UV system upgrade may be required now. If a substantially higher capacity is determined
from the viral bioassay testing and adequate peak flow trimming provisions exist, it may be
possible to defer the UV system upgrade for a few years.

If it is found that effluent filtration is needed to assure reliable disinfection performance, design
and construction of the effluent filters (and upstream flow equalization facilities, if not already
constructed) should be initiated at that time. Once the effluent filters are constructed, no
modifications to the UV system would be needed as long as the effluent coliform limit remains at
23 MPN/100 mL as a 7-day median.

If the permit requirements for total coliform become more stringent for river discharge or to allow
reclamation, equalization facilities, filters and the UV system upgrade to UV3000Plus will all be
required. Any of these features not already existing when the more stringent permit
requirements are proposed will have to be constructed at that time. These facilities must be in
operation before the more stringent permit requirements take effect.
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Section 15
Salinity Reduction

15.1 Purpose

The California Regional Water Quality Control Board, Central Valley Region (Regional Board)
has issued orders to the Town of Discovery Bay Community Services District (District) to reduce
specific conductance of wastewater effluent disposed to Old River from the Discovery Bay
Wastewater Treatment Plant (WWTP). The District has initiated separate salinity source control
studies to identify mitigation strategies. Previous salinity management studies conducted by the
District have identified reverse osmosis (RO) treatment of wastewater effluent as one of the
potential options for reducing specific conductance or electrical conductivity of the wastewater
effluent. The purpose of this Section is to analyze RO design and cost parameters and to
assess the viability of a side-stream RO treatment system and associated RO concentrate
management. Included in the remainder of this section are a general description of RO
treatment and considerations of key design criteria, pretreatment requirements, facilities
requirements, concentrate disposal, and estimated capital, operation, and maintenance costs.

15.2 Reverse Osmosis – General Description

Reverse osmosis, as illustrated in Figure 15-1, is the reversal of the natural osmotic process,
accomplished by applying pressure in excess of the osmotic pressure to the more concentrated
solution. This pressure forces the water through the membrane against the natural osmotic
gradient, thereby increasingly concentrating the water on one side (i.e., the feed) of the
membrane and increasing the volume of water with a lower concentration of dissolved solids on
the opposite side (i.e., the filtrate or permeate). The required operating pressure varies
depending on the total dissolved solids (TDS) in the feed water (i.e., osmotic potential), as well
as on membrane properties and temperature.
FINAL DRAFT Town of Discovery Bay Community Services District
15-1 Wastewater Master Plan

Figure 15-1
Illustration of Reverse Osmosis
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15.3 Implementation of Reverse Osmosis as a Side-Stream Treatment Process

If RO treatment is implemented to reduce the electrical conductivity of the plant effluent, it is
likely that a side-stream treatment system would be used to eliminate almost all salinity in the
RO-treated portion of the flow, such that when this side-stream flow is re-combined with the
remainder of the plant flow, the overall electrical conductivity objective would be met.

The existing WWTP consists of preliminary and secondary treatment units including screening,
oxidation ditches and a UV disinfection system. The addition of tertiary filters is being
considered (Section 13) to address possible future permit requirements. The influent flow for a
side-stream RO treatment system would be obtained from a location downstream of tertiary
filtration and upstream of the UV disinfection system. The side-stream flow would be held
relatively constant so the RO treatment units would not have to be sized for peak flow
conditions.

A membrane filtration (MF) process is proposed as an additional pretreatment step for RO
treatment. There are several advantages to a MF pretreatment process, which are highlighted
in the following sections. The sizing and design of the MF-RO system is dependent on the
targeted reduction in specific conductance for the plant effluent, the plant influent flowrate, and
average influent specific conductance, which may change before final design decisions are
made. Table 15-1 is a summary of the design criteria assumptions for this analysis. The
effluent electrical conductivity (EC) prior to RO treatment of 2200 µmho/cm is consistent with the
existing effluent quality.

Table 15-1
Preliminary Design Criteria

Treatment MF-RO

Main Flow, Mgal/d 2.37

Effluent Electrical Conductivity (EC) prior to RO, mho/cm 2200

Estimated Effluent TDS prior to RO, mg/L 1375

Est. RO Recovery, % 80

Est. TDS removal, % 90

Targeted Final Blended Effluent EC, mho/cm 1000

Side-Stream Flow to MF, Mgal/d 1.62

Side-Stream Flow to RO, Mgal/d 1.5

RO Reject Flow, Mgal/d 0.225

RO Permeate Flow, Mgal/d 1.275

Flow to VSEP (i.e., RO Reject Flow), gpm 156

VSEP Permeate Flow, gpm 125

VSEP Reject Flow, gpm 31

Volume of Brine (VSEP Reject) Requiring Disposal, gpd 45,120

Estimated Blended Effluent TDS, mg/L 616

Estimated Blended Effluent EC, mho/cm 1000

H-104



Section 15 Salinity Reduction

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 15-3 Wastewater Master Plan

A preliminary analysis of RO treatment requirements was conducted based on a single
expanded set of water quality data provided by the District. Parameters that were not provided
by the District and MF-RO treatment performance criteria were assumed for this analysis. The
assumptions would need to be validated if further consideration is to be given to an RO
treatment system after completion of this Master Plan. Based on preliminary analysis, an RO
treatment system sized for a capacity of 1.5 Mgal/d should be sufficient to achieve the targeted
effluent electrical conductivity of 1000 mho/cm.

15.4 RO Pretreatment

Pretreatment is a vital step for a successful RO treatment application. RO membranes are not
designed to remove suspended (particulate) solids; therefore, the main objective of RO
pretreatment is to minimize the amount of suspended solids loading reaching the RO system.
In addition to particulate matters, the ionic and organic constituents play a major role in
determining the overall water recovery and the necessity for chemical pretreatment
requirements, such as pH adjustment and/or scale prevention.

Fouling of RO Membranes usually occurs due to one or more of the following factors:

 Suspended solids (particulate matter) in the feedwater
 Scale formation of metals
 Precipitation of low solubility salts
 Adsorption of organic materials on the membrane surface and biofouling (organic growth)

15.4.1 Suspended Solids

The efficiency of pretreatment in removing particulate matter can be determined by measuring
the silt density index (SDI). The RO membrane manufacturers normally specify a maximum
allowable SDI for warranty requirements. In general, an SDI of less than 5 is required as a
minimum warranty requirement. Membrane filtration (MF) is becoming the industry standard for
removing suspended solids and improving SDI. The SDI of MF filtered water is generally much
lower than 3.

15.4.2 Scale Formation

Due to the hardness of District water anti-scalant chemicals must be added continuously to the
RO influent in order to control scale formation.

15.4.3 Precipitation of Low Solubility Salts

Typically, acid addition is required when the Langlier Saturation Index (LSI) is above 2.5. Acid
is used to reduce the LSI to 2.5 at which point anti-scalant is very effective. The LSI of
Discovery Bay WWTP influent is currently unknown.
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15.4.4 Organic Fouling

Although RO membranes reject dissolved organics very effectively, organic-laden waters, such
as wastewater have a tendency to foul the membranes. Often, the water recovery in wastewater
applications is limited by the organic content in the feedwater rather than inorganic constituents.
Therefore, secondary treatment followed by chloramination is recommended to reduce the
organic loading and organic fouling potential.

15.5 Membrane Filtration

MF design criteria and key elements of the system are discussed briefly below. A schematic of
an MF-RO system is shown in Figure 15-2.

Pressure membrane manufacturers identified in the preliminary analysis were contacted to
determine design criteria for the membrane filtration system. A summary of the proposed
design criteria is shown in Table 15-2.

Table 15-2
MF Design Criteria Summary

Design Criteria Value

System Type Pressure

Net Production Capacity 1.5 Mgal/d

System Redundancy Minimum two trains with one standby train

Influent Total Suspended Solids (TSS) 10 mg/l

Influent Turbidity 2 NTU

Effluent Turbidity <0.2 NTU

Effluent Total Suspend Solids <1.0 mg/l

Design Temperature 15 oC

The MF system would include membrane trains and valve racks, chemical cleaning and
neutralization systems, a chemical transfer system, compressed air and air-scour system, and
an overall control system.

Vertical membrane modules with feed, filtrate and air manifolds at the top and bottom of the
module is the most common configuration in pressure membrane systems. Valves, flow
controllers and instrumentation would be located at the end of each train.

The membrane modules are backwashed to remove accumulated materials on the membrane
surface. A backwash pump is used to pump filtered membrane effluent in the reverse direction
of flow through the membranes. Air-scour, provided in the membrane modules, assists in re-
suspending solids from the fiber surface to the bulk flow. Air compressors, a dedicated dryer
and an air receiver tank located in the membrane building would provide a continuous supply of
air to the air-scour system and pneumatic valves.
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Figure 15-2
MF-RO Schematic
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The primary cause for loss of membrane production capacity was found to be irreversible
fouling caused by organic and inorganic substances. An intense and well-suited cleaning
regime typically results in successful prevention of irreversible fouling. Sodium hypochlorite,
caustic and citric acid are the frequently used membrane-cleaning agents. Citric acid is used to
dissolve inorganic compounds and caustic is recommended for removing organic compounds.
Sodium hypochlorite is a highly recommended cleaning agent to control biological fouling. The
process of recirculating cleaning chemicals through the membrane system to restore the flux is
referred to as a clean-in-place (CIP) procedure. When a membrane module requires chemical
cleaning, chemicals are transferred from bulk storage to the heated CIP tank and mixed with
potable water using a CIP pump. Heating the chemical solutions enhances the effectiveness of
the cleaning procedure and also increases the rate of solubility of the chemical. Spent cleaning
solution is routed to a neutralization tank capable of handling two volumes of CIP waste.

The capital cost and annual operation and maintenance (O&M) costs of a MF system are
presented in Section 15.9.

15.6 Reverse Osmosis

A single pass RO system with a two bank configuration for higher water recovery (overall 80
percent) is proposed. The reject stream for Bank 1 becomes the feedwater for Bank 2 as
shown in Figure 15-3. In contrast to micro- or ultrafiltration systems, there are no backwash
mechanisms for RO systems, but RO systems do require chemical cleaning.

RO Sys

Permeate

Bank 1

Bank 2

Feedwater
1041 gpm

885 gpm
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Spiral-wound modules were developed as an efficient configuration for the use of
semipermeable membranes to remove dissolved solids and thus are most often associated with
RO treatment. The basic unit of a spiral-wound module is a sandwich arrangement of flat
membrane sheets called a “leaf” wound around a central perforated tube. One leaf consists of
two membrane sheets placed back to back and separated by a fabric spacer called a permeate
carrier. The layers of the leaf are glued along three edges, while the unglued edge is sealed
around the perforated central tube. A layer of plastic mesh called a spacer that serves as the
feed water channel separates each leaf. Feed water enters the spacer channels at the end of
the spiral-wound element in a path parallel to the central tube. As the feed water flows across
the membrane surface through the spacers, a portion permeates through either of the two
surrounding membrane layers and into the permeate carrier, leaving behind any dissolved and
particulate contaminants that are rejected by the semi-permeable membrane. The filtered water
in the permeate carrier travels spirally inward around the element toward the central collector
tube, while the water in the feed spacer that does not permeate through the membrane layer
continues to flow across the membrane surface, becoming increasingly concentrated in rejected
contaminants. This concentrate stream exits the membrane element parallel to the central tube
through the opposite end from which the feed water entered. A diagram of a spiral-wound
element is shown in Figure 15-4.
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Figure 15-4
Spiral-Wound Membrane Element Diagram
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The MF-RO facilities would be located within an enclosed building. The capital cost and annual
O&M costs of the RO system are presented in Section 15.9.

15.7 RO Concentrate Management

Concentrate generated from RO treatment contains high amounts of TDS and organic
compounds that are rejected by the RO membranes. Management of RO concentrate, which is
typically 15-20% of the feed flow, poses the greatest challenge and costs for inland communities
such as Discovery Bay.

15.7.1 Brine Concentration

A brine concentration step, which significantly reduces the RO concentrate volume, is typically
utilized when ocean discharge or deep well injection disposal options are not available.
Discovery Bay’s location makes direct ocean discharge cost-prohibitive. Availability of an aquifer
near to the WWTP that is suitable to take RO concentrate was uncertain at the time of this
analysis. Therefore, the use of a Vibratory Shear Enhanced Processing (VSEP) brine
concentrator is assumed for this analysis.

VSEP employs torsional vibration of the membrane surface, which creates high shear energy at
the surface of the membrane. The result is that colloidal fouling and polarization of the
membrane due to concentration of rejected materials are greatly reduced. Figure 15-5
illustrates the minimization of cake formation using VSEP.
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Figure 15-5
Vibratory Shear Enhanced Processing (VSEP)

A VSEP brine concentrator system would reduce the volume of brine by 90%. The VSEP
membrane filter pack consists of leaf elements arrayed as parallel discs and separated by
gaskets. The membrane disk stack is oscillated above a torsion spring that moves the stack
back and forth approximately an inch at 50-60 Hz. The oscillation produces a shear at the
membrane surface of about ten times the shear rate of the best conventional systems. The
capital cost, and annual O&M costs of VSEP system are presented in Section 15.9.
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15.7.2 Concentrate Management

Reject from the brine concentrator will have significant amounts of inorganic salts. Following
are the commonly employed concentrate management options:

1. Open-topped lined evaporation ponds
2. Hauling or conveyance to facilities that have an ocean discharge

The option (#1) of storing and managing the reject in open-topped lined ponds has several
potential issues, such as a) large land requirements; b) disturbance to the movement of
migratory birds and potential bird deaths; c) generation of dust and air pollution during dry
periods; d) habitat control; and e) fate of the evaporation pond after its useful life. East Bay
Municipal Utility District (EBMUD), located 55 miles east of Discovery Bay is one the nearby
facilities that have an ocean discharge. Hauling to EBMUD (Option #2) is one of the potential
concentrate disposal options. However, hauling 45,000 gpd of concentrate would entail
significant O&M costs. Although this is the basis of the annual costs indicated in Section 15.9,
below, further volume reduction methods and other alternatives would have to be considered.

15.8 Overall Costs

Costs associated with an MF-RO system followed by a VSEP brine concentrator and hauling of
brine to EBMUD, are summarized in Table 15-3.

Table 15-3
MF-RO-VSEP Cost Summary

Item
Cost,
$M

(a)

Capital Costs (b)

MF 4.0

RO 6.8

VSEP 4.9

Total 15.7

Annual Costs

MF 0.1

RO 0.43

VSEP 0.25

Brine Hauling and Disposal 1.34

Total 2.12

(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9000.
(b) Including construction of all required facilities, contingency allowance, engineering

and administration.
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15.9 Conclusions

The following conclusions are made based on the preliminary analysis presented above:

 MF-RO-VSEP treatment and hauling the brine to EBMUD is technically feasible, but cost-
prohibitive.

 The overall energy consumption of the Discovery Bay WWTP would increase several fold
from present values if an MF-RO-VSEP system were implemented.

 The consumption of chemicals, energy, replacement membranes, cleaning agents and
hauling fuel would cause this system to have an enormous carbon footprint. The net
impact on the environment would probably be considered detrimental, even though a
higher quality plant effluent would be produced.

Before consideration of implementing an MF-RO-VSEP system, all reasonable efforts to control
the salinity of the wastewater influent through source control and/or use of alternative water
supplies should be investigated.
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Section 16
Emergency Storage

Within the Plant 1 site, there is an existing earthen basin with a volume of approximately 5
million gallons (Mgal) that is available for use as an emergency storage basin, but is currently
not being used. This basin was originally an aerated lagoon, prior to the construction of the
oxidation ditch at Plant 1. When the oxidation ditch was constructed, the aerated lagoon was
converted to a waste sludge holding basin. The waste sludge holding basin was subsequently
abandoned when new sludge handling facilities were constructed at Plant 2. The earthen basin
is recognized as an emergency storage basin in the NPDES permit and can be used as such by
using portable pumping equipment for filling and draining. In this section, permanent pumping
and conveyance facilities and other improvements for use of the emergency storage basin are
considered.

16.1 Routing Influent Wastewater to the Emergency Storage Basin

In Section 9, the option of reactivating Pump Station W as a backup to the Influent Pump Station
is considered. As discussed in that section, there is existing discharge piping from Pump
Station W to the emergency storage basin. Therefore, the improvements to Pump Station W
and ancillary facilities described in Section 9 will allow Pump Station W to be used to divert
influent wastewater from the 12-inch gravity sewer entering the Plant 1 site to the emergency
storage basin.

In addition to the 12-inch gravity sewer entering the Plant 1 site, there is a 12-inch forcemain
from Pump Station F. Flow from this forcemain currently can be routed either directly to the
headworks of Plant 1 or to the Influent Pump Station for subsequent pumping to Plant 1 and/or
to Plant 2. To allow this flow also to be routed to the emergency storage basin, additional piping
would be required, for which there are several options, including the following: 1) connect the
forcemain from Pump Station F to the Pump Station W sump, 2) connect the forcemain from
Pump Station F directly to the discharge piping from Pump Station W, and 3) provide an outlet
from the forcemain from the Influent Pump Station to Plant 2 into the emergency storage basin.
Since it is considered highly unlikely that it would ever be desirable to completely shutdown
Plants 1 and 2 at the same time and divert 100 percent of all influent wastewater to the
emergency storage basin, it is probably not necessary to provide for diversion of the Pump
Station F flow to the emergency storage basin. If Plant 1 were shutdown while Plant 2 remained
in operation, the flow from Pump Station F could be routed to Plant 2 through the Influent Pump
Station. For this Master Plan, it is assumed that piping to allow diversion of the Pump Station F
flow to emergency storage will not be provided. If desired, the District could reconsider this
option at a later date.

H-113



Section 16 Emergency Storage

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 16-2 Wastewater Master Plan

16.2 Draining the Emergency Storage Basin after Use

To drain the emergency storage basin after use, it is recommended that a self priming pump
with a capacity of about 2 Mgal/d be provided at the top of storage basin berm. The suction line
from the pump would extend down the berm to a concrete intake sump recessed into the
storage basin floor. The discharge from the return pump would be routed to the Influent Pump
Station for subsequent pumping to Plant 1 and/or Plant 2. A maximum return rate of about 2
Mgal/d is considered adequate, since the total flow to Plants 1 and 2 during return pumping
operations would be the influent wastewater flow and the return flow, combined. Of course, this
capacity can be verified at the time of design and final pump selection. In any case, the return
pump would be provided with a variable frequency drive and flow meter so that the return
pumping rate could be set at any desirable flow between the minimum and maximum allowable
pump flows.

16.3 Aesthetic and Environmental Considerations

The storage of raw sewage in an earthen basin, if not properly limited and controlled, can result
in unacceptable odors and can raise concerns of groundwater degradation. However, it is
believed that these issues are acceptably mitigated based on limited use of the storage basin
during relatively cold wet weather conditions.

Normally, all wastewater can be processed through Plants 1 and 2. If there should be a major
failure in either Plant during dry weather flow conditions, it is likely that the other plant could take
the entire flow temporarily while the problem is resolved. In that case, there would be no need
for diversion to emergency storage. If there were a major failure at the Influent Pump Station,
Pump Station W could be used as a backup as described in Section 9, again not resulting in the
use of emergency storage. It is expected that the emergency storage basin, if used at all, would
only be used for short durations to get by unexpected emergency peak wet weather conditions,
combined with major equipment failures in Plant 1 or Plant 2 (both at the same time would be
highly unlikely). The relatively cold and dilute sewage that would be stored temporarily in the
emergency storage basin should not result in significant odors, provided the basin is emptied
within a few days.

If it should ever be desirable to use the emergency storage basin to hold raw sewage on more
than a temporary and emergency basis, consideration would have to be given to providing
aeration equipment to prevent odors.

The concern regarding potential groundwater degradation is not considered to be significant. It
is noted that this basin was used continuously for many years to treat raw sewage or to hold
sewage sludge, without groundwater degradation being an issue. Therefore, the short duration
use for emergency storage should certainly not be an issue. Additionally, use of this basin for
emergency storage use is already recognized in the NPDES permit.

16.4 Recommended Improvements and Costs

The improvements recommended for use of the emergency storage basin include the re-
activation of Pump Station W as described in Section 9 and the installation of a return pump
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system and piping as described in this section. Additionally, the basin bottom should be graded
for drainage to a concrete sump at the intake of the return pump. A cost estimate for the
improvements, not including the improvements to Pump Station W, is presented in Table 16-1.
Costs for the improvements to Pump Station W are covered in Section 9 with regard to using
Pump Station W as a backup to the Influent Pump Station.

Table 16-1
Cost Estimate for Emergency Storage Improvements

Item
Cost,

$1000s (a)
Re-Grade Basin Bottom and Provide Concrete Pump Intake Sump 30
Self Priming Return Pump System 35
Piping and Valves 30
Misc. Site Improvements 10
Electical and Instrumentation 30
Subtotal 1 135
Contingencies @ 20% of Subtotal 1 27
Subtotal 2 162
General Conditions, Overhead and Profit @ 20% of Subtotal 2 32
Total Construction Cost 194
Engineering, Admin. and Environmental @ 25% 49
Total Capital Cost 243
(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.
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Section 17
Wetlands Treatment Potential

The purpose of this section is to discuss the potential of designed wetlands to provide cost
effective wastewater treatment to the Town of Discovery Bay.

17.1 Wetlands as Wastewater Treatment Processes

“Wetlands” is a term used widely with relatively poor definition. The most basic definition would
be land that is wet on a frequent to continuous basis. As used, herein, a wetlands is land that is
generally saturated with water, which supports stands of aquatic plants (submerged, emergent,
and/or floating) tolerant of having their roots continuously immersed in water. The free water
surface of a wetlands may be above or below the soil surface, i.e., there may be standing water
in a wetlands, or the water surface may be below the surface of the soil, sand, or gravel
substrate of the wetlands. Various physical, chemical, and biological aspects of wetlands have
the potential to facilitate treatment of wastewater in a myriad of ways. These aspects include:

 Huge amounts of physical structure (substrate, plant roots, plant stems) on which
bacteria and other microbes can grow.

 Diverse micro-ecologies (aerobic, anoxic, and anaerobic) fostering diverse microbial
populations capable of providing a wide range of biological wastewater treatment
functions.

 A wide range of physical/chemical conditions and micro-sites capable of facilitating a
wide range of physical/chemical treatment processes such as sedimentation, chelation,
adsorption, ion exchange, precipitation, oxidation and reduction.

It is significant to note that the foregoing mechanisms are essentially the same physical,
chemical, and biological processes used in most conventional wastewater treatment processes.
In this regard, the main differences between conventional wastewater treatment and wetlands
wastewater treatment are:

 Conventional wastewater treatment typically uses concrete and steel reactors, power,
and chemicals to create the physical, chemical, and biological conditions facilitating
wastewater treatment, whereas wetlands provide these conditions in a more natural
setting.

 The process conditions and performance in conventional systems are more amenable to
manipulation and control than they are within a wetlands.

 To create natural wetlands settings that facilitate reliable wastewater treatment,
substantially more land is required than for conventional wastewater treatment
processes.
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Wetlands of interest to this Master Plan are designed treatment wetlands (DTWs). DTWs are
designed by qualified specialists to optimize one or more of the foregoing treatment
mechanisms for specific wastewater treatment purposes. As an example, a DTW may be
designed to remove one or more classes of water contaminants: organics, nitrogen compounds,
pathogens, metals, refractory organics, colloids, etc. No one type of DTW removes all classes
of contaminants efficiently. DTWs are designed for specific wastewater treatment purposes in
specific climatic settings, just like conventional wastewater treatment processes.

17.2 Discovery Bay Wetlands Treatment Demonstration Project

In 2007, Discovery Bay implemented a DTW demonstration project to remove metals,
specifically copper, utilizing the expertise of Alex Horne Associates (DTW specialists) and the
University of California, Berkeley (Prof. David Sedlak). The result was four pilot-scale DTWs
designed to remove metals, and a fifth experimental POP (Phyto-chemically enhanced
Oxidative Photodegradation) cell designed to remove pharmaceuticals. Results reported
through 2009 for the DTWs were good as shown in Table 17-1.

Table 17-1
Reported Results from Discovery Bay DTWs (a)

Contaminant
Final Concentration

Range, µg/L
Removal Range,

%

Copper:
Total
Soluble

2.4 to 4.4
<1

70 to 85
>90

Zinc:
Total
Soluble

10 to 15
7 to 11

50 to 68
63 to 77

(a) Source: Report on the Wetlands Project at Discovery Bay, Alex Horne, October 2009.

Due to funding limitations and successful implementation of alternative copper compliance
strategies, the DTWs are not in operation at this time. Reportedly the DTW cattails and
bulrushes died-off seriously in 2010, presumably as a result of excessive water depths on the
rhizomes of these plants during their winter dormancy period. Re-growth is thought to be likely
such that the pilot-scale DTWs should be available for further research and/or demonstration, as
warranted.

17.3 Potential Uses of DTWs at Discovery Bay

Potential uses of DTWs at Discovery Bay could be driven by regulatory, economic, and/or public
perception factors. Regulatory factors could be numeric effluent limitations on specific
contaminants (such as copper or salinity, today, and possibly specific pharmaceuticals in the
future), or narrative objectives (e.g., the non-numeric principles of minimizing water quality
degradation to the extent feasible under the State Anti-Degradation Policy [State Board
Resolution No. 68-16], or reducing the general toxicity or biostimulation potentials of
wastewaters discharged to surface waters). Economic factors may favor DTWs over more
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energy intensive conventional treatment as power becomes an increasingly scarce resource.
The people of Discovery Bay may desire the multi-purpose benefits of many DTWs: wastewater
treatment, wildlife habitat, and aesthetic enjoyment.

The most realistic potential uses of DTWs at Discovery Bay are as supplemental advanced
wastewater treatment processes to the town’s existing conventional treatment processes. The
specific benefits today would be narrative in nature:

1. Reducing effluent metals concentrations as an anti-degradation measure under
Resolution No. 68-16 regardless of the issue of compliance with numeric effluent
limitations on metals.

2. Reducing pharmaceutical concentrations in the Town’s effluent discharged to the Delta,
again, under Resolution No. 68-16 and the principles of environmental stewardship,
because pharmaceuticals, in general, are not regulated numerically in effluent discharges
to surface waters at this time.

3. Providing the people of Discovery Bay with an aesthetic wetlands setting to enjoy.

The most pressing effluent water quality problem for Discovery Bay, currently, is salinity. The
first step in addressing this issue is differentiating EC (electrical conductivity, which includes
organic acids) from TDS (total dissolved solids, which includes dissolved organics) from FDS
(fixed dissolved solids, the best general measure of actual effluent salinity). DTWs impact these
different “indicators” of salinity in different ways. Regarding FDS, DTWs are known to lose
water to the atmosphere by vegetative evapotranspiration (ET) which generally concentrates
FDS in the remaining water. However, it is conceivable that DTWs could be designed to
remove more salts (e.g., by precipitation and plant uptake) than they concentrate by ET, thereby
reducing effluent salinity. This possible use of DTWs could be investigated by Discovery Bay by
modifying the existing demonstration project facilities. Technologies like the POP cell may offer
the greatest potential because of the high pH conditions that such systems can create, which
will precipitate some salts form solution.

17.4 Current Regulatory Drivers Relative to DTWs

As noted above, the two main regulatory drivers, today, for continued interest in DTWs at
Discovery Bay are effluent salinity limitations and the narrative requirements of the State Anti-
Degradation Policy with particular regards to metals (such as copper and zinc) and refractory
organics (such as pharmaceuticals, flame retardants, pesticides, and other man-made organic
compounds). The efficacy of DTWs for reducing effluent salinity is a matter for research.
However, it is known that DTWs remove metals and refractory organics. In the current
regulatory setting, DTW treatment would be required by the State only if determined to be cost
effective under the State Anti-Degradation Policy. If in the future more restrictive numeric
effluent limitations are placed on effluent metals and/or refractory organics, then DTWs may be
economically viable alternatives to more conventional treatment technologies for achieving
compliance with more restrictive limitations.

H-118



Section 17 Wetlands Treatment Potential

October 2011 FINAL DRAFT Town of Discovery Bay Community Services District
184030039 17-4 Wastewater Master Plan

17.5 Recommendations

There is no question that DTWs have the potential to treat municipal wastewaters, particularly to
provide advanced treatment of effluents produced by conventional secondary and tertiary
treatment processes, such as are currently used or may be used in the future in Discovery Bay.
In this regard, DTWs have the potential to reduce Discovery Bay’s contributions to the overall
degradation of the Delta. The cost effectiveness of this reduction in degradation would have to
be determined, probably as part of an anti-degradation analysis, if required by the State under
Resolution No. 68-16.

Currently the most pressing wastewater problem for Discovery Bay is effluent salinity. Salinity
reduction is not an established capability of DTWs. Discovery Bay may wish to consider
retaining qualified DTW specialists to research this capability as an alternative or supplement to
the more conventional effluent salinity mitigation measures of 1) source control, 2) partial RO
(reverse osmosis) treatment at the wastewater treatment plant, or 3) switching the Discovery
Bay potable water supply from groundwater to surface water.

Future effluent limitations on metals and /or refractory organics may be more restrictive. In that
case, Discovery Bay may wish to reconsider DTWs as a treatment process to comply with more
restrictive effluent limitations as well as the anti-degradation requirements of the State.

Because there are credible roles for DTWs in Discovery Bay’s situation and setting, the
demonstration DTWs should be retained for possible future use, unless the real estate is
critically needed for other uses. One approach that should be considered by Discovery Bay is
whether full-scale DTWs can be integrated into overall community land use planning to create
aesthetic public space, provide habitat, and improve effluent water quality.
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Section 18
Solids Handling

All of the solids handling facilities for both WWTP No. 1 and No. 2 are located at plant No. 2. In
this section, the existing facilities are described, known operating issues are considered,
capacities are evaluated, and recommended improvements are discussed.

18.1 Description of Existing Facilities

The solids handling facilities consist of waste activated sludge (WAS) pumping systems at each
plant, a small aerobic digester (0.69 million gallons), two sludge lagoons (5.75 million gallons
each), a belt press dewatering facility, and two active solar sludge dryers. Solids from the
secondary process at each plant are pumped as WAS to Plant No. 2 for processing. The WAS
pumps for each plant can pump to the small aerobic digester, directly to one of the two sludge
lagoons located at Plant No. 2, or directly to the dewatering facilities. When there is capacity to
receive material into the active solar dryers, WAS is normally pumped to the aerobic digester for
a short duration to get some volatile solids reduction and to allow some thickening and then is
pumped to the belt press where it is dewatered and then loaded into the active solar dryers with
a self-unloading truck. The active solar dryers dry the sludge to 75% to 80% solids to reduce
volume and kill pathogens. The sludge is then stockpiled and land applied periodically on the
Town property south of Plant No. 2

The final sludge product out of the active solar dryers meets Class A Exceptional Quality limits
under EPA 503 regulations. As a result, the sludge is exempt from the California Statewide
General Order on Sludge Disposal when land applied at less than 10 dry tons per acre per year.
As such, the Town currently land applies the dried sludge on the Town agricultural property
immediately south of Plant No. 2 without permit.

The aerobic digester is not large enough for complete volatile solids destruction under EPA 503
Class B Criteria, but is primarily used to create a homogenous sludge consistency prior to
feeding the belt press. There is a decant system in place in the aerobic digester that allows
some thickening of the sludge prior to being sent to dewatering. Sludge in the digester is
approximately 1% solids prior to dewatering. There is also an overflow from the aerobic
digester to the sludge lagoons. The aerobic digester is aerated and mixed with four
25 horsepower aerators.

The dewatering system consists of a single 1.5 meter mono-belt belt press with a polymer
system and progressing cavity sludge feed pump. The feed pump pulls sludge through a
combination 8-inch and 6-inch sludge line from the aerobic digester. Dewatered sludge cake is
normally 12% to 16% solids and is transferred by auger directly into a self-unloading truck. The
maximum capacity of the existing dewatering press is 100 gpm or 900 dry lbs per hour. Based
on the 1% normal feed rate, the throughput through the press at 100 gpm is approximately
500 dry lbs per hour. When in operation, the dewatering equipment runs two shifts a day to fill
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the self-unloading truck, a morning shift and an afternoon shift. Total run time is approximately
8 hrs. A timer shuts off the belt press after about 4 hours of operation. Operators unload the
truck first thing in the morning and once in the afternoon. It currently takes approximately 2 to
3 weeks to fill one chamber with the existing dewatering equipment.

The active solar dryers consist of two chambers, each 40 feet wide by 204 feet long. Each
dryer holds about 190 wet tons of sludge at the beginning of each drying cycle. Sludge is
loaded into the dryers with the self-unloading truck. A mechanical mole turns the sludge inside
the dryers while the sludge is drying. Once the sludge is dry, the sludge is pushed to the back
of the dryers for temporary sludge storage and then moved outside for longer term storage
before land application on the Town property. The drying time is cyclical with the seasons with a
complete cycle taking 2 weeks in the middle of summer and up to 12 weeks during the winter
months.

The Town has a floating dredge that can be moved to either of the two sludge lagoons at Plant
No. 2. The intent of the dredge is to pump sludge from the lagoon to the aerobic digester or
directly to the belt press. During testing, it was found that the sludge consistency when pumped
directly to the belt press varied so greatly it was not possible to run the belt press properly.
Therefore, sludge is pumped to the aerobic digester for mixing consistency and to allow
decanting prior to dewatering.

There is a solar powered “Solar Bee” mixer in each sludge lagoon to maintain a fresh water cap
on top of the sludge. These mixers replaced the existing brush aerators as an energy savings
measure and have operated well since they have been installed.

18.2 Existing Operational Issues

There are three key operational issues with the solids handling facilities.

1) Mechanical aerators in the aerobic digester are a constant maintenance item.

2) The dewatering capacity is limited and does not allow maximum use of the active
solar dryers due to excessive dryer loading times.

3) Sludge Lagoons at Plant No. 2 are almost full and significant amounts of sludge must
be removed in the near future.

18.2.1 Mechanical Aerators

Operation of the aerobic digester has both the benefit of feeding a very consistent sludge feed
to the belt press and also reduces the volatile solids of the sludge prior to the belt press and
placement in the dryers. The one operational issue with the aerobic digester is that the surface
aerators require considerable maintenance. One of the aerators is routinely out of service. The
aerators are held in place with a cable system, so removing an aerator for service is a time
consuming task. However, given the nature of construction of the aerobic digester, there is no
real alternative to the existing aerators that can be economically placed in service. Therefore no
change to the existing aerators is recommended as part of the master plan.
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18.2.2 Dewatering Capacity

During winter months when both dryers are full, sludge is wasted directly to the sludge lagoons
and no dewatering takes place. During summer months, dewatering takes place continuously.
However, in the summer months, the dryers can dry faster than the belt press can fill them. As a
result, the maximum solids throughput through the dryer is not achieved. The specific capacity
issues are address under Section 18.3.

18.2.3 Sludge Lagoons

At the time of construction of Plant No. 2, all of the sludge in Lagoon No. 1 at Plant No. 1 was
pumped into the lagoons at Plant No. 2, to allow the Plant No. 1 lagoon to be converted to an
emergency storage basin. In addition, wasting to the lagoons during winter months when the
dryers are full or when the belt press is out of service has added additional sludge to the
lagoons. Because of limited capacity of the dewatering system during summer months, no
sludge from either lagoon at Plant No. 2 has been removed since their construction. Several
sludge studies have been conducted by the Solar Bee Company as part of operational testing of
the solar mixers in the lagoons, the last of which was conducted in January 2007. At that time,
the sludge studies showed Lagoon No. 1 at Plant No. 2 was essentially full of sludge and
Lagoon No. 2 at Plant No. 2 was about a quarter full of sludge. The depth of sludge in Lagoon
No. 1 is now clearly visible and the lagoon appears full. The depth of sludge in Lagoon No. 2 is
not visible and has not been measured since 2007. This problem is most easily addressed by
either contracting to have solids removed from the lagoons or building at least Phase 1 of the
solids handling improvements discussed later in this section (includes two belt presses and one
active solar dryer).

A secondary benefit of the sludge lagoons is the degradation of sludge placed into them through
a slow anaerobic process that naturally occurs in the lagoons as part of their operation. Placing
sludge into the lagoons for a minimum of a year can reduce the total volume of sludge as much
as 30%. Therefore continued operation of the lagoons as a means to absorb variable loading to
the active solar dryers and to further reduce the total amount of sludge fed to the dryers is
desirable going forward.

18.3 Existing Capacity and Future Requirements

Solids balance calculations were developed to determine solids production amounts for existing
and future buildout conditions, which are shown in Table 18-1. The amount of solids produced
is dependent on the influent BOD and TSS loading to the plant.

The capacity of the active solar dryers and the number of solar dryers required for the different
options are also shown in Table 18-1. The operation of the aerobic digester and sludge lagoons
reduces the volatile solids feed to the dryers by approximately 30% and the total number of
dryers required is based on this reduced quantity of sludge. This process also reduces the odor
potential of the dryers due to the lower volatility of the sludge.
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Table 18-1
Summary of Solids Production

Parameter Existing

Future

Buildout

Flow, Mgal/d
Average Annual Flow (AAF) 1.80 2.37

Average Constituent Concentrations, mg/L
BOD 200 200
TSS 200 200
TKN 40 40

Solids Wasting (WAS)
Average Annual, lb/d 3,300 4,300
Maximimum Month, lb/d 4,400 5,800
Volatile Solids (VSS), % 80% 80%

Aerobic Digester and Sludge Lagoon Operation
VSS detruciton, % (a) 30% 30%
Average Annual TSS Remaining, lb/d 2,500 3,300

Active Solar Dryers
Annual Capacity per Dryer, lb/d (b) 950 950
Number of Dryers Required 2.6 3.5
Number of Dryers Recommended to Build 3.0 4.0

(b) Capacity at 16% solids feed.

(a) VSS destruction based on 9 Day HRT in Aerobic Digester and one
1 year sludge storage in existing sludge lagoons.

18.3.1 Aerobic Digester

The capacity of the aerobic digester is approximately 9 days of HRT. This is sufficient to help
reduce the volatile solids, but is not adequate to meet EPA 503 requirements for Class B sludge
stabilization. The primary purpose of the aerobic digester is to reduce some of the volatile
solids and to provide a uniform mixture of sludge for consistent operation of the belt press. As
such, there is no strict requirement to increase the size of the aerobic digester for any of the
operating scenarios. Expansion of the aerobic digester is therefore not recommended as part of
the Master Plan.

18.3.2 Sludge Lagoons

The existing sludge lagoons were designed to store 12 months worth of sludge in each lagoon
and allow stabilization of the sludge prior to disposal. Each lagoon was intended to be emptied
while the alternate lagoon was filled. Based on current operation, the lagoons are utilized as an
overflow for WAS when dewatering and processing through the active solar dryers cannot take
place. The existing lagoons are large enough for operation under either operating scenario. It
is recommended that the facility operation be modified to send sludge into the sludge lagoons
prior to dewatering and processing through the active solar dryers. This will allow further
stabilization and reduce the total volume of materials processed and disposed of. Sludge
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should be allowed to sit in the lagoons for a minimum of 12 months and then pumped out with
the dredge to the dewatering and sludge drying systems. WAS can be placed into the lagoons
either before or after the aerobic digester. If odors become an issue with the operation due to
high VSS loading to the lagoons, the sludge should go through the aerobic digester first and
then into the sludge lagoons. Operating the aerobic digester and lagoon system together in this
manner will yield a minimum 30% reduction in volatile solids and 24% reduction in total solids
for drying and disposal. No further changes to the sludge lagoons are recommended as part of
the Master Plan.

18.3.3 Dewatering

The existing dewatering facility consists of a single belt press with an adjacent depressed truck
loading area. The belt press discharges to an inclined conveyor which discharges into the
adjacent truck. Because of the batch loading process of the active solar dryers and the seasonal
nature of the process, peak yearly throughput for the dryers is achieved when they are loaded in
1 week or less during the summer months. This is required to achieve the drying throughput
indicated in Table 18-1. Therefore, the sizing of the dewatering system is more dependent on
the loading time of the dryer than on the amount of daily sludge produced. If proper loading
times are not achieved, the actual dryer capacity can be as much as 50% less than that shown
in Table 18-1.

One dryer is initially filled with approximately 190 wet tons of sludge. At 16% solids, this is
equivalent to 60,800 dry lbs of solids. The existing belt press can process 500 dry lbs/hr at a
1% solids feed concentration and normally runs approximately 8 hours per day. There is no
dewatering on the weekends. This results in 122 hours or 15 working days of operation to fill
the dryer. This cycle is too long to hold the rated throughput capacity of the dryers. Adding
2 more belt presses will move the fill time to 5 working days. It also will allow more redundancy
if one belt press is out of service. Currently no dewatering can occur when the existing belt
press is out of service and because the press peak usage time is during the summer months,
mechanical issues that do develop with the existing press tend to occur during peak summer
loading times for the dryers.

It is recommended that two new 1.7 meter Aeromod belt presses (similar to the existing press)
be added to the existing facility to maximize the throughput of both the existing solar dryers and
the new dryers recommended for construction. The original facility was planned to allow
mirroring another belt press system on a similar concrete pad with metal cover on the opposite
side of the truck loading station. It is recommended that the facility be located as planned. It
has been confirmed that two belt presses rotated 90 degrees to the existing press with a simple
cake pump system feeding the same truck can fit in the planned location. This is, therefore, the
recommendation.

18.3.4 Active Solar Dryers

Table 18-1 indicates the average annual active solar dryer throughput for Discovery Bay. This
throughput is valid if the dryers can be fed in approximately 1 week as discussed in the
dewatering section of this plan. As indicated in Table 18-1, 2.6 active solar dryers are needed
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to handle existing loads and four are needed at buildout. Since the Town currently has only
2 dryers, capacity is inadequate and the solids that are not being processed are filling the
sludge lagoons. Accordingly, the third active solar dryer is needed now. The fourth dryer is
theoretically required when the average annual influent flow to the plant exceeds about 2.0
Mgal/d. However, the timing of the fourth dryer should be confirmed based on experience, as
described below.

18.4 Recommended Improvements

Based on the evaluations presented in this Section, the following phased solids handling
improvement program is recommended:

Phase 1: Add two belt presses and one active solar dryer. Continually monitor plant
solids production and operation of the dewatering and drying facilities to confirm the time
when a fourth dryer will be needed.

Phase 2: Build the fourth active solar dryer when needed.

If financing the total cost of Phase 1 is an issue, then the belt press facility should be built first
and the sludge lagoons can continue to store sludge while financing is arranged for the
construction of the solar dryer. However, if the third active solar dryer is substantially deferred,
then both the third and fourth dryers should be built as one project.

Proceeding with Phase 1 (including the active solar dryer) now will allow the District to keep up
with current solids production going forward and also to begin making progress on removing
solids from storage. Some cost efficiency and faster progress in processing stored solids could
be realized if the fourth active solar dryer were constructed at the same time as the Phase 1
improvements. However, since dryers are not difficult to construct and are easily staged, the
two-phase program is reasonable and allows the cost of the fourth dryer to be deferred until it is
actually needed based on operational experience.

In addition to proceeding with the improvements indicated above, it is recommended that the
existing sludge storage lagoons and dredge system be operated so as to optimize reduction of
total solids prior to dewatering, thereby reducing the amount of solids to be dewatered, dried,
and disposed of.
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Table 18-2
Cost Estimate for Solids Handling Phase 1 Improvements

Item Cost, $
(a)

Dewatering Building Improvements (2 Presses) 844,000

1 New Solar Dryer 1,150,000

Civil 140,000

Electrical and Instrumentation 450,000

Subtotal 1 2,584,000

Contingencies @ 20% of Subtotal 1 517,000

Subtotal 2 3,101,000

General Condition, Overhead and Profit @ 20% of Subtotal 2 620,000

Total Construction Cost 3,721,000

Engineering, Admin, and Environmental @ 25% 930,000

Total Capital Cost 4,651,000

(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.

Table 18-3
Cost Estimate for Solids Handling Phase 2 Improvements

Item Cost, $
(a)

1New Solar Dryer 900,000

Civil 30,000

Electrical and Instrumentation 200,000

Subtotal 1 1,130,000

Contingencies @ 20% of Subtotal 1 226,000

Subtotal 2 1,356,000

General Condition, Overhead and Profit @ 20% of Subtotal 2 271,000

Total Construction Cost 1,627,000

Engineering, Admin, and Environmental @ 25% 407,000

Total Capital Cost 2,034,000

(a) First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.
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Section 19
SCADA System

19.1 Introduction

This memorandum presents a review of the current Town of Discovery Bay Community
Services District (TDBCSD) SCADA1 assets and a review of a previous proposal by others to
upgrade the SCADA system. Based on these reviews, revised recommendations for SCADA
system improvements are developed. This effort is being performed as part of the Wastewater
Master Plan Project.

19.2 Present SCADA System

The current SCADA system monitors and controls all water and wastewater systems owned by
TDBCSD, including the water treatment plants, water wells, wastewater treatment facilities, lift
stations and other facilities. The system includes approximately eleven Modicon2 Compact
Programmable Logic Controllers (PLCs) that are nearing obsolescence, as well as 23 newer
Modicon Momentum PLCs as remote PLCs throughout the District. The remote PLCs
communicate utilizing serial Modbus RTU 3 protocol via a MDS 98104 radio / modem to the
Master RTU at Wastewater Treatment Plant 1 (WWTP 1). In some cases there are subnets that
allow smaller systems, which share data within their group. The subsystem information is
packed together by the master PLC of the group and this data is passed to the Master RTU at
WWTP 1.

Following is a simplified explanation of the different RTUs and their functions:

 WWTP 1 – This site includes the Master Data Concentrator RTU with SCADA PC,
which is the master communication unit for all serial radio to and from all remote sites.
Additionally, at WWTP 1, there are several RTUs that perform various plant functions
and report back to the Master Data Concentrator RTU. The SCADA PC then gets its
information from the Master Data Concentrator. There are several Allen Bradley PLCs
that are in vendor provided packages throughout the plant. The PLC families include
the MicroLogix, SLC500 and CompactLogix.

 WWTP 2 – This site has several Modicon based RTUs that feed into a central RTU
that collects the data and then sends it to the WWTP 1 Master Data Concentrator RTU.

1 SCADA – Supervisory Control And Data Acquisition. The SCADA system includes a personal computer (PC), network

communication channels (in this case radio telemetry) and PLCs at the remote sites.

2 Modicon produced the first PLC in the world. Modicon is now owned by Schneider Electric and is second in US market share

for PLCs behind Allen Bradley. For more information see www.modicon.com

3 Modbus RTU is an open protocol developed by Modicon and then released for use by all manufacturers. It is the de facto

industry standard for serial communications.

4 MDS 9810 – Microwave Data Systems model 9810 radio modem was the industry standard for serial spread spectrum

unlicensed radio communications. MDS was acquired by GE. The radio/modem is still available for purchase at their online site.
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 Lift Station RTUs – There are approximately 16 lift station sites, most of which have
Modicon based RTUs. There are some Original Equipment Manufacturer (OEM) RTUs
such as LS-F that have a LS-150 controller that communicates via Modbus RTU serial
communications.

 Newport Drive WTP – This subsystem has a master RTU that communicates via high
speed proprietary (MB+) network to all onsite RTUs. There is one offsite RTU that is
linked via a serial wireless radio network to the Master RTU at this site. The site’s data
is collected and packed so it can be sent to the Master Data Concentrator at WWTP 1.

 Willow Lakes WTP – This subsystem has a master RTU that communicates via high
speed proprietary (MB+) network to all onsite RTUs. There are two offsite RTUs that
are linked via a serial wireless radio network to the Master RTU at this site. The site’s
data is collected and packed so it can be sent to the Master Data Concentrator at
WWTP 1.

19.3 Site Visit

A site visit was performed on Friday, November 19, 2010 by Bill Cassity, PE, of Stantec. The
tour was conducted by Virgil Koehne, Town of Discovery Bay Community Services District
Manager. During this site visit various installations were observed to judge the state of the
SCADA system assets. The sample of sites visited was representative of the various types of
sites and age of installation. All sites visited were generally clean, maintained and appeared to
be in good working order.

19.4 SCADA System Upgrade Alternatives

Veolia Water reviewed the existing SCADA system and presented four proposed upgrade
projects in a letter to Virgil Koehne, District Manager, dated February 10, 2009. Project 3 in that
letter includes proposed improvements to SCADA facilities at the remote lift stations. Further
explanation of the Project 3 recommendations was provided in a memorandum from Veolia to
Gregory Harris, District Engineer, dated March 2, 2009. All of the proposed projects are
discussed below, followed by recommendation of an alternative course of action that
encompasses all the listed projects and recommendations. Additionally, memorandums by
Telstar, dated September 14, 2009 and December 23, 2010 on radio telemetry system
improvements and Ethernet connectivity are discussed.

19.4.1. Veolia Project 1 - Install Redundant Alarming Capability to Master
RSView32 PC

Stantec reviewed this proposal and agree that an independent alarming capability as noted by
Veolia is justified and should be pursued. This project was completed in 2010 using a Mission
RTU110 with an AllenBradley MicroLogix 1100 PLC.
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19.4.2. Veolia Project 2 - Provide WWTP #1 to WWTP #2 Integrated Network
Services

Stantec reviewed this proposal and agree that a basic 2.4 or 5.6 GHZ point to point secured
Ethernet link using an industrial grade radio and directional antennas would be justified and add
reliability to the overall operation of the SCADA system.

19.4.3. Veolia Project 3 - Improvements to Lift Stations A through S

Stantec reviewed the proposed upgrade of the current SCADA system from a Modicon based
system to an Allen Bradley based system via a migration path that will begin with all the lift
stations. The following statements from the Veolia documents referenced above are believed to
indicate Veolia’s main reasons for the proposed upgrade. Comments or responses are
provided for each statement.

“The controllers in place are provided with some sequencing capability but it is a reactive
firmware and cannot be changed readily by the users to adapt to mitigation requirements,
special circumstances, and most notably through remote command.”

Comment / Response: The existing controllers, like the AB ML1100, are programmable.
They can be reprogrammed as required for the site requirements. In some cases it may be
necessary to add in output modules or other wiring. The software to reprogram the Modicon
PLC is readily available for purchase. ProWorx32 is an example of development software for
the Modicon PLCs.

“The current communication to the facilities from the master polling radio at WWTP 1 is
specifically unidirectional and only reads information from the facility and has no
programmatical capability to direct the station functions.”

Comment / Response: The existing Modicon controllers can be reprogrammed along with
SCADA development software to allow bidirectional controls including remote manual
operation of the pumps and other equipment at each station. In some of the older stations the
controllers at these stations are manufacturer’s proprietary units that are not easily
reconfigured or expanded. These units should be replaced when they fail or if desired
functionality is required.

“The now nearly obsolete Modicon Micro 612 PLCs are not functioning as programmable logic
controllers. They are simply providing a dumb RTU capability where the field PLC receives
inputs from status and alarm points and the input image is read at the plant by the Modicon
Compact data accumulator PLC.”
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Comment / Response: The Compact is officially at its end of life5. Obsolescence alone
should not be the sole reason to replace an entire control system immediately. Modicon is in
the process of finalizing a legacy migration path that will not require rewiring the panel and
field wiring. This would result in a major cost savings compared to rewiring and retesting all
panels with Allen Bradley PLCs. Additionally, some of the obsolete PLCs could be migrated
over and their parts held as spares to extend remaining system life of the remaining obsolete
PLCs. This would allow a migration to the newer platform to occur over several years or as a
full capital project at one time, whichever is in the District’s best financial and operational
interests.

“The PLC controller paradigm will assure a much higher degree of mitigation of abnormal
conditions, an enhanced ability to respond to commands to change modes of operations
such as alternation, fixed lead/lag, and manual override. Additional PLC capabilities include
the ability to monitor and adapt safe operation modes upon failure or illogical operation of
pilot devices such as float switches, level transducers, or other field devices or instruments.
Local data capture including, but not limited to:

 Current Level

Maximum Level

Minimum Level

Average Level

Assurance Level is within known functional parameters (signal integrity for level)

 Pump Daily and accumulated Life Run Hours

 Calculated minutes per run cycle

 Daily start count.”

Comment / Response: The controller paradigm noted above may be incorporated into the

current hardware without a complete rewire or replacement of the backpanels. A separate

hardware float backup system is typically employed to operate the station in the event of a

PLC or level transmitter failure.

“The new master polling radio shall be responsible for the remote lift stations above and shall

the proposed configuration shall use a SLC 500 processor which is natively compatible with

RSView32 to provide all tag data bi-directionally between facilities. The existing tags shall

simply be decoupled from the Modicon Compact and the existing radio shall have the

converted station removed from the polling list.”

5 The following are excerpted from an email by Ho Cho of Group Schneider to William P. Cassity of Stantec, dated November 30,

2010: “The Compact has been on the official end of life product for awhile. Though customers have been happy with the longevity

of Compacts, they are slowing being migrated over to our M340 platform. Although, we don't currently have an import feature from

984LL to Unity for Compact & Micro, we are planning to release Unity 6.0 in late Q4 of next year where they can import their existing

984LL program to Unity. It will look and feel like 984LL but it will be on our Unity platform. Currently, as a service offering from

Schneider, we'll convert the Compact program to Unity now. Also, we came up with M340 connector specifically designed for

Compact which allow the customer to keep their field wiring in place without rewiring the control panel. In addition, 4 slot M340 rack

fits (bit small footprint) very nicely to an existing Micro 612.”
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Comment / Response: All necessary data paths are existing including the non-native data

path to the RSView SCADA package. The proposed solution of using another manufacturer’s

PLC (native or non-native) will require reworking the existing graphics, tagging and proving out

all screens again, verses adding to the existing screen system. This will be a very labor

intensive effort that will be duplicating the existing SCADA screens in many respects. If the

current SCADA screens are unworkable or deficient, this may be a reasonable request, but

otherwise this will be a duplication of the labor and costs already incurred and paid for by the

District under a previous capital projects.

“The ML1100 PLC also has a Real Time Clock (RTC) capability so that actual operational
hours are used within the logical programming to reduce unnecessary call out and useless
overtime where no work is necessary, but a minor alarm is present, but the station is
performing all duties.“

Comment / Response: While a RTC is a nice feature, it can drift from the master SCADA

clock. It is not difficult to program a near real-time clock that is resynchronized to the master

RTU / SCADA periodically, if this functionality is required. Additionally, the idea of stopping

alarms from calling out an operator can also be performed using existing features on most

autodialers or via a minor alarm disable command from a master PLC to the remote PLCs.

“For each specific station in this specific group, electrical components and control wiring

modifications to varying degrees are also proposed. Depending on the location, new

magnetic starters, protective devices, interposing control components, and peripherals as

required to provide a complete control system function are included as required for the

individual locations. “

Comment / Response: This approach may be incorporated into the current hardware in a

more cost effective manner. The proposed AB MicroLogix 1100 is very capable and is one of

the hardware platforms Stantec typically utilizes in new small scale SCADA applications.

However to replace (throw out) all the existing hardware does not seem to be in the best

interests of the District. Most experienced control technicians and engineers are quite

capable of programming in AB, Modicon and many other platforms simultaneously. All

programmers have their favorites, but most programmers can adapt as required. If needed,

contract operations firms that work with District facilities could train their personnel as

required to support this work or hire a third party to support the PLCs, such as Telstar or

others.

19.4.4. Veolia Project 4 – Analysis, Enhancement, and Optimization of Lift
Stations

Stantec reviewed the proposed project to make software enhancements including bidirectional
controls of 4 stations. This proposal seems a more cost effective approach to enhancements of
the all Modicon PLC systems that exist at TDBCSD than the approach of Project 3 that would
replace the Modicon with Allen Bradley PLCs.
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19.4.5. Alternative to the Veolia Project 3 & 4 Proposals – Utilize the Existing
Modicon Backbone with Enhancements

After reviewing the existing system and Veolia Projects 3 and 4, it is felt that the most cost
effective way to achieve the recommended upgrades is to utilize the existing hardware platform
and add or modify the existing programs for the features desired. This approach is similar to that
suggested by Veolia in their Project 4 proposal. The Master Data Concentrator at WWTP 1
could also be moved to WWTP 2 with a new hot standby radio and a new Modicon PLC could
serve as the new Master as outlined in Project 3 but utilizing an AB SLC500. This would allow
moving the SCADA PC to the main operating plant and allow the old PLC to continue operating
as before. The existing system could be reprogrammed to allow part time polling, with the new
Master Data Concentrator at WWTP 2 having additional time to poll its remote RTUs. In this
way the system could have two masters that collect data from the sites independently. This
would smooth the transition as sites could be switched from the old polling master (at WWTP 1)
to the new polling master (at WWTP-2). For added reliability, the old polling master could be
configured as a backup master with the ability to poll the existing information in the event of a
failure of the new polling master at WWTP-2.

19.4.6. Telstar Memo of September 14, 2009 - Radio Telemetry System
Improvements - Survey Results and Recommendations

Stantec reviewed the memo from Telstar. The idea of repairing or recalibrating the existing
radios as well as adding a repeater to the existing network appears to have merit and would
increase the reliability of the overall communications system throughput. Telstar also mentioned
the idea of changing the radios to an Ethernet based system. While this would allow for online
programming and an overall faster channel throughput, the idea of programming online is
typically not advisable for a remote site such as a lift station or WTP. Programming changes
should be performed at the site and tested with an adequate test procedure. Programming over
the airwaves is not always conducive to understanding the process and the program change
impacts. Additionally, if a program or program change is properly vetted and tested upon
installation, there should be little need for additional changes or correction. The value in making
a large capital expenditure for a minor increase in data rate throughput should be revisited.

19.4.7. Telstar Memo of December 23, 2010 - WWTP Ethernet Connectivity
Recommendations

Stantec reviewed the memo from Telstar concerning proposed recommendations for connecting
the WWTP 2 site to the internet. The memo discussed the methods of connecting both plants
(WWTP 1 & 2) as well as connecting to the Internet. The discussion of fiber optics included costs
that seem very low in regards to trenching or overhead and crossing a highway. The simpler and
less costly method appears to be the 4.9GHZ radio link with new poles at WWTP 1 and 2.
Additionally a link could be added at Lift Station H. The Ethernet could then connect to the local
ISP at that point and allow Internet connectivity over a secure licensed frequency to WWTP 2 as
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well. These paths should be fully vetted with a radio path study at the proposed height or higher
using a boom truck or other methods to ensure adequate fade margins are available for each link.
The idea of making the tower suitable for both 4.9GHZ for Ethernet and the older 902-928 MHZ
spread spectrum use is a good idea and should be pursued. It is suggested the total installations
costs should be revisited after the radio path study confirms this idea has validity. Another option
would be to consider installing a higher monopole tower at WWTP 2 and then leasing back
antenna space to communications providers. This alternative could also act as a revenue source
that could offset the installation costs.

19.4.8. Executive Summary

The existing SCADA system has served the Town of Discovery Bay Community Services District
for many years and should continue to do so for the foreseeable future. Many of the PLCs that are
installed are officially obsolete6 but will still be usable for many years into the future. The overall
SCADA system appears to have offered superior service and reliability during this time based on
the lack of problems noted by the operations staff. For the reasons stated above, there is no
compelling reason to switch from a Modicon brand based system to another brand. In light of the
overriding cost impact of performing the proposed conversion to another PLC manufacturer, this
seems to be an excessive fiscal demand on the District that could be easily overcome by training
of the appropriate support personnel on Modicon PLCs.

The following is Stantec’s recommended alternative approach:

Add a new redundant radio7 master RTU with a Modicon Unity based Programmable Automation
Controller (PAC)8 at WWTP 2 as the new Master Data Concentrator. This will allow for a more
orderly conversion and allow SCADA to be moved to WWTP 2, where most operators are based
from. The programs in WWTP 1 PLC could be modified to act as a backup radio master that
would poll the RTUs if the new master at WWTP 2 was down and periodically to verify the
backup system’s integrity. This alternative approach also has the added benefit of simpler
support in that all the PLCs in the field will still be by a single manufacturer as opposed to
Veolia’s Project 3 and 4 approaches which would result in changing some of the field RTUs to
Allen Bradley and leaving some of the field RTUs as Modicon PLCs. This would complicate
service issues and require service personnel to know and understand both Allen Bradley and
Modicon verses understanding only Modicon in the remote stations.

6 Obsolete – For industrial electronics typically means the manufacturer will no longer offer full support. There may be third party

repairs or other means such as selective conversion of some RTUs and using the PLC parts to keep other older RTU systems

running well into the future. This can extend system life with no real danger to system integrity.

7 A redundant radio is available from GE / MDS for the 9810 series. It is a warm standby radio system that will prevent a loss of a

single master radio from causing a communications outage.

8 The Unity based Programmable Automation Controller (PAC) is the next generation of PLC. PACs have all the features of

PLCs but have more features including dynamic text based tagging verses addressed based tagging for PLCs. The Unity PAC

mentioned is the same approximate size as the older Compact PLCs.
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Add the features desired to update the programs at each RTU including runtimes, number
of starts, average run times and associated alarms as well as adding an analog level based
control to RTUs that do not have them. The addition of remote PLC control at some of the
older lift stations may require additional output cards and may or not be feasible with the
older PLCs. This should be discussed further as to whether the remote control is necessary
or beneficial at this point or is a “ nice to have” feature. These features could then be ported
over into the new Modicon Unity PACs as conversions are made. The SCADA software will
also have to be updated for display and control enhancements. This item is similar to
Veolia Proposed Projects 3 and 4, except it covers all RTUs and does not require any
hardware updates or changing PLC manufacturers. This should result in a material savings
of $38,548.21.9 The cost of the software should be approximately the same as that of the
Veolia project costs.

Add a separate backup float / alarm system with appropriate intrinsic barriers to allow the
lift stations to continue operations in auto if the level transmitter or PLC became inoperable.

Start a SCADA Replacement Design Project that will investigate the replacement of the
obsolete 612 PLCs with a legacy migration plan to replace the PLCs in an orderly fashion
starting at the most critical PLCs to the least critical. This will allow the District to schedule a
multi-year capital plan, or if funds become available, accelerate the upgrade of more sites,
as desired.

The cost of these modifications listed in this alternative would also have to be done in the
Veolia proposals except this proposal will not require the same level of additional hardware
and wiring costs as well as longer station downtimes. It is expected the cost of this
alternative project (items 1-4) would be around $350,000 as compared to $500,000 if this
work was performed as described in the Veolia Proposed Project methodologies. This cost
is based on extrapolating out the costs of Veolia Projects 1 through 4 to cover all lift
stations instead of the 15 of the 34 specifically mentioned in their proposal. This number
would have to be verified when a final scope of services was identified in a manner the
project could be responded to by several competing firms.

9 Materials savings stated is based on the Telstar / Veolia Project 3 estimate.
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Section 20
Summary of Recommended Improvements

In the previous sections of this report, various portions of the Town of Discovery Bay
wastewater facilities are evaluated and specific recommendations for improvements are made.
In this section, the recommended improvements and costs are summarized and information is
given as to when the improvements should be made and/or what conditions would trigger the
need for the improvements.

Before presenting the recommended improvements, however, it is important to review the flow
and load basis of the evaluations and recommendations.

20.1 Flow and Load Basis of Evaluations and Recommendations

All facilities for the treatment of wastewater must be designed based on a specific set of
wastewater flows and loads. The flows and loads that are the basis of all analyses and
recommendations of this Master Plan are developed in Section 5. Generally, for a Master Plan
or wastewater treatment plant design, multiple years of data are analyzed in order to establish a
clear understanding of average flows and loads and the degree of variability in flows and loads
that can be expected throughout the year and over multiple years, with extremes in seasonal
conditions. The sizes, capacities, and costs of wastewater facilities are determined mostly
based on peak flows and loads, while the average cost of operation is based mostly on average
flows and loads.

For this Master Plan, multiple years of wastewater flow data were evaluated. However, reliable
long-term influent wastewater strength data (i.e., BOD and TSS concentrations) were not
available due to sampling problems. As a result, the wastewater strength upon which this
Master Plan is based was determined from two intensive two-week monitoring programs, the
results of which were substantially different from each other, combined with consideration of
typical per capita BOD contributions and the population of the District. Peak BOD loads to the
plant are estimated based on typical peaking factors from other areas. For a more complete
discussion of this topic, the reader is referred to Section 5 and the technical memorandums
referenced in that section and included herewith as Appendices A and C.

While it is believed that the wastewater strength criteria adopted for use in this Master Plan are
reasonably conservative and appropriate, uncertainties remain. Continuing efforts should be
made to build a long-term reliable database of plant influent characteristics. As the database is
developed over time, the recommendations of this Master Plan can be reviewed.

20.2 Recommended Improvements

A list of all the recommended improvements developed in this Master Plan is presented in Table
20-1. For each improvement, a reference is given to the Master Plan section where that
improvement is discussed in more detail, a budgetary cost is given, and the timing or condition
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that would trigger the need for the improvement is indicated. Costs are indicated in five
separate columns to distinguish those improvements that should be undertaken immediately,
those that are critical and should be completed as soon as possible, those that are certain or
likely to be required (but not immediate or critical), those that are reasonably possible, and
those that are unlikely to be required.

20.3 Plant Layout

A proposed site plan with all recommended future improvements shown is presented in
Figure 20-1. Note that all possible improvements developed in the Master Plan are shown,
even those unlikely to be constructed (such as reverse osmosis facilities).
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Table 20-1
Recommended Improvements

Item Description

Rept.

Sect. Reason for Improvement Trigger for Implementation

Begin

Design

Begin

Const.

Begin

Oper-

ation

Immediate

Improvements

Critical

Improvements

Other Certain

or Likely

Improvements

Reasonably

Possible or

Optional

Improvements

Unlikely

Improvements

1 Influent Pump Station Modifications, Upgrade 9 Mitigate Ragging, Increase Capacity,
Change Flow Splitting

Desired for Improved Reliability.
Needed with Plant Expansion

2012 2013 2014 1,044,000

2 Re-Activate Pump Station W 9 Backup to Influent Pump Station and
Use for Emergency Storage

Desired to Facilitate Influent PS
Mod's. Needed if Emergency Storage
is to be Provided.

2012 2012 2012 378,000

3 Emergency Storage Facilities 16 Facilitate Possible Emergency Full or
Partial Plant Shutdown

Desired for Overall Reliability. Provide
When Funds Available.

TBD TBD TBD 243,000

4 Splitter Box, Oxidation Ditch, Clarifier, and RAS
Pumps at Plant 2 and Standby Aerators for
Existing Oxidation Ditches

11 Facilitate Taking an Oxidation Ditch
Out of Service and Plant Expansion

Splitter Box, Oxidation Ditch, and
Standby Aerators Needed Now for
Reliability. Clarifier and RAS Pumps
Needed Before Average Annual Flow
Exceeds 2.0 Mgal/d.

2012 2013 2014 6,050,000

5 Secondary Effluent Pump Station Modifications 12 Increase Pumping Head to Filters Needed with Effluent Filters TBD TBD TBD 250,000

6 Secondary Effluent Equalization (c) 13 Limit Peak Flows to Filters, UV and
Export Pump Station

When Peak Flows to UV Cannot be
Trimmed to Sludge Lagoons or When
Filters Required

TBD TBD TBD 680,000

7 Effluent Filtration (c) 13 UV Performance or More Strigent
Requirements or Reclamation

Upon Determination of Need TBD TBD TBD 4,614,000

8 Revise UV Disinfection Weirs 14 Flow Split to UV Channels Desired Now 2011 2012 2012 10,000

9 Conduct UV Disinfection Viral Bioassay Tests 14 Verify Existing Capacity Desired Now 2011 2012 2012 50,000

10 Upgrade UV Disinfection 14 Plant Expansion or More Stringent
Total Coliform Limits

When Peak Day Flow Exceeds Peak
Flow Capacity of UV Disinfection
System (d)

TBD TBD TBD 1,200,000

11 Reverse Osmosis Facilities 15 Reduce Effluent Salinity, Last Resort If Required by Regulation - Very
Unlikely

TBD TBD TBD 15,700,000

12 Add Pump to Export Pump Station 7 Plant Expansion When Peak Day Flow Exceeds 4.0
Mgal/d (e)

TBD TBD TBD 100,000

13 Solids Improvements, Phase 1: One New Solar
Dryers and 2 Belt Presses

18 Correct Current Capacity Deficiency Needed Now to Process Stored
Sludge and Prevent Further Storage

2011 2012 2012 4,651,000

14 Solids Improvements, Phase 2: One New Solar
Dryer

18 Plant Expansion To Be Determined Based on
Operational Experience with Phase 1
Solids Improvements

TBD TBD TBD 2,034,000

15 Collection System Pump Station Improvements 4 Needed for Reliable Performance When Funds Available Various (f) Various (f) Various (f) 100,000 550,000
16 SCADA Improvements 19 Improved Monitoring and Control When Funds Available Various (f) Various (f) Various (f) 100,000 250,000

Total 5,332,000 7,294,000 4,814,000 4,864,000 15,700,000
(a) Approximate timing recommendations, where applicable. TBD = To Be Determined.
(b) Total capital cost, including construction, contingencies, engineering, administration and environmental documentation, as applicable. First quarter 2011 cost level. ENR 20-Cities CCI = 9,000.
(c) Total cost of $5,294,000 for equalization and filtration broken down to $680,000 for flow equalization and $4,614,000 for filters. Filter cost includes coagulation and flocculation.
(d) Peak flow capacity of UV disinfection system to be verified by viral bioassay testing. Capacity estimated at 3.4 to 4.1 Mgal/d. Existing peak day flow is 3.6 Mgal/d.
(e) Subject to confirmation of reliable capacity of Export Pump Station and possible increased capacity with pump over-speeding.
(f) Project can be phased over multiple years, based on priorities and available funding, to be determined by the District.

Budgetary Cost, $ (b)Possible Timing (a)
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Appendix A

Town of Discovery Bay Community Services District
Technical Memorandum No. 1

Design Flows and Loads

Prepared By: Jeffrey R. Hauser, P.E.

Reviewed By: Gregory Harris, P.E.

Date: June 24, 2008

1.1 Purpose

The purpose of this technical memorandum (TM) is to analyze historical data and develop
design flows and loads for expansion of the Town of Discovery Bay Community Services
District (TDBCSD) Wastewater Treatment Plant. The remainder of this TM is organized into
the following major sections:

 Analysis of Historical Flows
 Analysis of Historical Constituent Concentrations and Loads
 Intensive Monitoring Data and Analysis
 Existing Wastewater Characteristics to be Used for Design
 Estimate of Future Users Flows and Loads
 Summary of Existing and Future Flows and Loads

1.2 Analysis of Historical Flows

Historical daily influent and effluent flows recorded for the period from January 2004 through
July 2007 are presented in Figure 1-1. From the figure, it is clear that influent and effluent
flow recordings are frequently in disagreement. Influent flows are determined by summing
the flows from several meters and are believed to be suspect. Effluent flows are from a
single meter that has been calibrated from time to time and are believed to be much more
accurate. Therefore, effluent flows are used in this TM to estimate influent flows. Generally,
the two should be about the same; however, effluent flows can be slightly lower than influent
flows when sludge is wasted to the lagoons (this is relatively insignificant) and substantially
higher than influent flows when the sludge lagoons are decanted back to the plant. The
trendline shown in Figure 1-1 for effluent flows is believed to provide a good representation
of average annual influent flows. As indicated, the average annual flow has increased by
about 20% over the period shown.
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Figure 1-1 Recorded Historical Influent and Effluent Flows

For wastewater treatment plant design, it is important to determine peak flows as
compared to average annual flows. In Figure 1-2, the daily effluent flow and the 30-day
rolling average of daily effluent flows are shown as ratios to the corresponding average
annual flow. From the data shown in Figure 1-2, the following peaking factors are
believed to be appropriate:

 Average Day Maximum Monthly Flow (ADMMF) / Average Annual Flow (AAF) =
1.1

 Peak Day Flow (PDF) / Average Annual Flow (AAF) = 2.0

It is also important to determine maximum hourly flows, such as would occur during a
peak storm event. Since actual plant data for such peak flow events are not available, it
is estimated that the peak flow occurring on the peak day would be 1.5 times the
average flow on that day. Since the average flow on the peak day is 2.0 times the AAF,
the peak hour peaking factor is estimated as follows:

 Peak Hour Flow (PHF) / Average Annual Flow (AAF) = 3.0
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Figure 1-2 Daily and 30-Day Average Flow Ratios to AAF Trendline Flow

1.3 ANALYSIS OF HISTORICAL CONSTITUENT CONCENTRATIONS AND
LOADS

Influent samples are taken once per week and analyzed for biochemical oxygen
demand (BOD5 or simply BOD) and total suspended solids (TSS). Recorded influent
BOD and TSS concentrations are shown in Figures 1-3 and 1-4, respectively. In Figure
1-5, the TSS/BOD ratios for all sampling events are shown. There are various problems
associated with the data shown in these figures as noted below:

1. Influent BODs have exhibited several patterns that individually or together are
unlikely:

a. Early in 2004, extremely high and unrealistic values were recorded.
b. From mid-2004 through the end of 2005 the data were highly variable.
c. Throughout 2006, the data were fairly stable and low.
d. For 2007, intermediate values and variability are indicated.
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2. Influent TSS have exhibited several patterns that individually or together are
unlikely:

a. Early in 2004, extremely high and unrealistic values were recorded.
b. From mid-2004 through the mid-2005, relatively low values with moderate

variability were recorded.
c. Unusually high values were seen late in 2004 and in 2007.
d. Relatively low and stable values were seen in 2006.

3. The ratio of influent TSS to BOD for municipal wastewater would generally be
expected to be near 1.0. In contrast, the actual data show unrealistic patterns
with extended periods substantially above 1.0 and extended periods substantially
below 1.0.

Considering the unrealistic patterns described above, the plant influent BOD and TSS
data are believed to be unreliable. It is believed that erroneous data have resulted at
least partly from the fact that the sampler intake was generally not in a well mixed
location that would allow representative sampling. Because of these problems, typical
influent characteristic concentrations will have to be estimated based on limited
intensive monitoring, as discussed in the following section. Variability in influent
characteristics will have to be estimated based on typical values for other municipal
wastewater treatment plants.

Figure 1-3 Recorded Influent BOD Concentrations
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Figure 1-4 Recorded Influent TSS Concentrations

Figure 1-5 Ratio of Recorded Influent TSS / BOD
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1.4 INTENSIVE MONITORING DATA AND ANALYSIS

To allow an assessment of key influent wastewater characteristics, a two-week intensive
monitoring campaign was conducted in December 2007 to support preparation of this
TM. For this campaign, the influent sample location was relocated from a poorly mixed
channel to the well-mixed zone after the hydraulic jump of the influent Parshall flume.
Daily influent and effluent composite samples were taken and analyzed for a range of
analytes. The analytes are listed and the monitoring results are indicated for influent
and effluent samples in Tables 1-1 and 1-2, respectively. Influent characteristics
calculated from the influent and effluent data are shown in Table 1-3. Additional
samples were taken of mixed liquor, sludge dewatering return flows and sludge lagoon
supernatant, resulting in the data shown in Table 1-4. A key to the symbols used in
Tables 1-1 through 1-4 and in this discussion is given in Table 1-5. Key results related
to influent characteristics are discussed in the following paragraphs. The data given in
Table 1-4 regarding the mixed liquor and return flows, were collected for consideration
in process design. No specific evaluations are presented herein.

As shown in Tables 1-1 through 1-3, some of the data are highlighted because they are
either outliers or unlikely values and average results are given both including and
excluding these values. Reasons for highlighting are briefly discussed below:

1. In Table 1-1 (Influent Data), results are highlighted when they are substantially
different from the other results in the series. These outliers were determined as
data values more than two standard deviations from the mean.

2. In Table 1-2 (Effluent Data), ND results for COD, ffCOD, mfCOD, and BOD are
highlighted because such values are unlikely. Wastewater treatment plant
effluent would be expected to include detectable amounts of these constituents.

3. In Table 1-2 (Effluent Data), the high values for COD, BOD, mfBOD and mfTKN
recorded on December 14, 2007 are highlighted because they are substantially
higher than other data in the same series.

4. In Table 1-3 (Calculated Influent Characteristics), the following are explanations
for highlighting:

a. The TSS/BOD ratio would be expected to be near 1.0 (+/- about 0.2 or
so). Unusually high values are believed to be erroneous.

b. The COD/BOD ratio would be expected to be near 2.0 (+/- about 0.3 or
so). Values substantially outside of this range are highlighted.

c. For each of the following parameters, one unusually high or low value, as
compared to other values in the series, is highlighted: gfCOD/COD,
mfCOD/COD, ffCOD/COD, gfBOD/BOD, TKN/COD, TKN/BOD, Nus,
PCOD/COD, Fcv, Fbs, Fna, and Fnus.
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d. Xsc and Coll. COD/COD values are highlighted when zero or negative.
Zero values are highly unlikely and negative values are impossible. Such
values result from variable or erroneous influent or effluent data that were
used to calculate these parameters.

From the data given in Tables 1-1 and 1-3, the following key observations can be made
about the influent wastewater characteristics:

1. With an average BOD, excluding highlighted values, of 238 mg/L, the wastewater
would generally be considered a medium strength municipal wastewater.

2. The average TSS/BOD ratio, excluding highlighted values, of 1.32 is substantially
higher than expected for typical municipal wastewater (about 1.0). The reason
for these high values is not known. When the TSS/BOD ratio is high, the
possibility of higher than normal sludge yields (pounds sludge solids per pound of
BOD removed) is indicated. This will have to be considered during process
design. Data from future sampling events should be used to provide a further
check of this ratio.

3. The average TKN/BOD ratio, excluding highlighted values, of 0.13 is low as
compared to typical municipal wastewater. A value closer to 0.2 would be
expected. A low TKN/BOD ratio means that denitrification can be accomplished
more easily and reliably than with a higher ratio. Given the relatively short
duration of the intensive monitoring effort, it would be prudent to use a value
higher than 0.13 for plant design. A value of 0.17 is suggested for preliminary
design. Data from future sampling events should be used to provide a further
check of this ratio.

4. The average COD/BOD ratio, excluding highlighted values, of 1.94 is within the
range of typically expected values. However, the data were highly variable with
ratio values both substantially below and above expected values. Therefore,
these results are uncertain. COD/BOD ratios substantially different than 2.0, if
consistent, would have implications regarding sludge yields and/or possible toxic
or inhibitory substances in the wastewater.

5. The average ratio of particulate COD to VSS (ratio indicated as Fcv), excluding
highlighted values, of 0.82 is very low compared to a typical value (BioWin
default) of 1.6. This is considered to be unlikely and there is no apparent
explanation.
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6. The average ratio of readily biodegradable COD (RBCOD) to total COD (ratio
indicated as Fbs), excluding highlighted values, of 0.29 is substantially higher than
would be expected (BioWin default = 0.16). A high value of this ratio would
improve the performance of denitrification in anoxic basins upstream from
aeration basins. Given the relatively short duration of the intensive monitoring
effort, it would be prudent to consider the impact of a value lower than 0.29 for
plant design.
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Table 1-1 Influent Data from Intensive Monitoring Effort

Date

Effluent

Flow,

Mgal/d

TSS,

mg/L

VSS ,

mg/L

COD,

mg/L

gfCOD,

mg/L

ffCOD,

mg/L

mfCOD,

mg/L

BOD,

mg/L

BOD

Load,

lb/d

gfBOD,

mg/L

TKN,

mg/L

gfTKN,

mg/L

NH3-N,

mg/L

NO3-N,

mg/L

TP,

mg/L

gfTP,

mg/L

Alkalinity

(CaCO3),

mg/L pH

TDS,

mg/L

Thursday, December 06, 2007 1.66 236 203 470 115 108 103 180 2492 33 30 30 28 ND 5.3 3.3 455 7.76 1580
Friday, December 07, 2007 1.71 372 244 230 89 77 77 240 3423 64 26 23 21 ND 5.4 3.1 437 7.59 1450

Saturday, December 08, 2007 2.00 286 251 290 110 120 110 210 3503 82 28 25 21 ND 3.4 0.37 475 7.26 1370
Sunday, December 09, 2007 1.51 548 362 630 200 130 230 370 4660 120 28 28 28 ND 6.5 3.9 469 7.05 1210
Monday, December 10, 2007 1.61 514 367 570 230 220 240 560 7519 190 29 23 22 ND 6.3 4.4 459 7.18 1150
Tuesday, December 11, 2007 1.44 340 333 570 190 170 190 230 2762 84 24 23 23 ND 5.2 3.7 454 7.66 1400

Wednesday, December 12, 2007 1.52 398 367 260 190 190 170 260 3296 75 25 24 21 ND 5.2 3.8 462 7.63 1280
Thursday, December 13, 2007 1.64 528 476 360 160 180 150 230 3146 72 26 24 21 ND 6.3 3.2 447 7.53 1380

Friday, December 14, 2007 1.67 725 516 590 150 150 140 210 2925 78 33 24 21 ND 4.9 3.2 452 7.72 1290
Saturday, December 15, 2007 1.61 366 264 430 140 140 130 240 3223 61 35 28 22 ND 5.2 3.1 457 7.55 1410
Sunday, December 16, 2007 1.61 112 100 250 110 130 130 140 1880 42 41 35 31 ND 5.2 4.0 464 7.75 1540
Monday, December 17, 2007 1.72 402 390 530 250 160 230 310 4447 150 39 27 21 ND 6.6 3.9 450 7.36 1150
Tuesday, December 18, 2007 1.64 317 302 380 160 94 150 240 3283 83 35 23 22 ND 3.9 3.2 458 7.41 1340

Wednesday, December 19, 2007 1.66 204 185 290 150 90 140 9.9 137 7.6 30 23 20 ND 5.1 3.9 445 7.61 1190
Average 1.643 382 311 418 160 140 156 245 3335 82 31 26 23 ND 5.3 3.4 456 7.5 1339

Standard Deviation 0.124 153 109 137 46 40 48 117 1562 44.9 5.1 3.4 3.3 0.9 0.9 9.5 0.21 130
Average Excluding Marked Outliers (a) 1.615 356 311 418 160 134 156 238 3253 73 30 25 22 ND 5.5 3.6 456 7.54 1339

(a) Outliers determined as values greater than 2.0 standard deviations from the mean are highlighted with pink color.
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Table 1-2 Effluent Data from Intensive Monitoring Effort

Date

TSS,

mg/L

COD,

mg/L

ffCOD,

mg/L

mfCOD,

mg/L

BOD,

mg/L

mfBOD,

mg/L

mfTKN,

mg/L

NH3-N,

mg/L

NO3-N,

mg/L

NO2-N,

mg/L

TP,

mg/L

Alkalinity

(CaCO3),

mg/L pH

TDS,

mg/L

UV

Transmit-

tance

(Measure

in-line

1/day)

Thursday, December 06, 2007 5.67 22 ND ND ND ND 1.2 ND 20 ND 3.8 271 7.9 1200 73%
Friday, December 07, 2007 7.0 26 ND ND ND ND 1.4 0.24 20 ND 3.5 266 8.03 1190 71%

Saturday, December 08, 2007 7.0 ND ND ND ND ND 1.1 ND 20 ND 3.6 268 7.89 1200 72%
Sunday, December 09, 2007 6.0 ND ND ND ND ND 1.2 ND 20 ND 3.6 268 7.92 1200 74%
Monday, December 10, 2007 30.7 52 28 19 ND ND 1.2 0.29 19 ND 3.2 273 7.8 1190 72%
Tuesday, December 11, 2007 9.67 57 ND 14 ND ND 1.2 ND 18 ND 2.8 272 8.0 1220 72%

Wednesday, December 12, 2007 8.67 56 37 28 ND ND 1.1 0.26 19 ND 3.5 274 8.26 1200 72%
Thursday, December 13, 2007 6.67 24 25 18 ND ND 1.1 ND 19 ND 3.0 266 8.04 1200 72%

Friday, December 14, 2007 36.0 150 60 42 78 24 3.4 ND 19 ND 3.2 274 8.06 1220 74%
Saturday, December 15, 2007 8.0 26 15 13 5.2 ND 1.5 ND 19 ND 3.2 271 8.07 1160 72%
Sunday, December 16, 2007 14.0 42 35 18 5.6 ND 1.6 0.41 18 ND 3.0 273 8.1 1200 70%
Monday, December 17, 2007 10.0 42 19 25 5.5 ND ND ND 17 ND 3.1 269 8.09 1210 72%
Tuesday, December 18, 2007 12.7 21 19 24 5.5 ND 1.1 ND 16 ND 2.8 276 7.85 1170 72%

Wednesday, December 19, 2007 7.67 21 19 22 4.7 ND 0.98 ND 16 ND 3.1 267 8.17 1170 72%
Average (b) 12.1 38.5 18.4 15.9 7.5 1.7 1.3 0.1 18.6 0.0 3.2 271 8.0 1195 72%

Average Excluding Highlighted Values (a) 12.1 35.4 28.6 22.3 5.3 ND 1.3 0.1 18.6 0.0 3.2 271 8.0 1195 72%
(a) Values considered to be unlikely and outlier values are highlighted in pink.
(b) ND values assumed to be zero when calculating a numerical average.
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Table 1-3

Influent Characteristics Calculated from Influent and Effluent Data from Intensive Monitoring Effort

Date

VSS/

TSS

Xiss,

mg/L

TSS/

BOD

COD/

BOD

gfCOD/

COD

ffCOD/

COD

mfCOD/

COD

gfBOD/

BOD

TKN/

COD

TKN/

BOD

gfTKN/

TKN

Nus=

Eff mfTKN

-Eff NH3-N

-0.4,

mg/L

Coll.

COD=

Xsc=

gfCOD

-ffCOD,

mg/L

Coll. COD/

COD

PCOD=

COD

-gfCOD,

mg/L

PCOD/

COD

Fcv=

PCOD/

VSS

RBCOD=

Inf ffCOD-

Eff ffCOD,

mg/L

Fbs=

RBCOD/

COD

Fus=

Eff ffCOD/

Inf COD

Fna=

NH3-N/

TKN

Fnus=

Nus/

TKN

Thursday, December 06, 2007 0.86 33 1.31 2.61 0.24 0.23 0.22 0.18 0.06 0.17 1.00 0.80 7 0.01 355 0.76 1.75 108 0.23 0.00 0.93 0.03

Friday, December 07, 2007 0.66 128 1.55 0.96 0.39 0.33 0.33 0.27 0.11 0.11 0.88 0.76 12 0.05 141 0.61 0.58 77 0.33 0.00 0.81 0.03

Saturday, December 08, 2007 0.88 35 1.36 1.38 0.38 0.41 0.38 0.39 0.10 0.13 0.89 0.70 -10 -0.03 180 0.62 0.72 120 0.41 0.00 0.75 0.03

Sunday, December 09, 2007 0.66 186 1.48 1.70 0.32 0.21 0.37 0.32 0.04 0.08 1.00 0.80 70 0.11 430 0.68 1.19 130 0.21 0.00 1.00 0.03

Monday, December 10, 2007 0.71 147 0.92 1.02 0.40 0.39 0.42 0.34 0.05 0.05 0.79 0.51 10 0.02 340 0.60 0.93 192 0.34 0.05 0.76 0.02

Tuesday, December 11, 2007 0.98 7 1.48 2.48 0.33 0.30 0.33 0.37 0.04 0.10 0.96 0.80 20 0.04 380 0.67 1.14 170 0.30 0.00 0.96 0.03

Wednesday, December 12, 2007 0.92 31 1.53 1.00 0.73 0.73 0.65 0.29 0.10 0.10 0.96 0.44 0 0.00 70 0.27 0.19 153 0.59 0.14 0.84 0.02

Thursday, December 13, 2007 0.90 52 2.30 1.57 0.44 0.50 0.42 0.31 0.07 0.11 0.92 0.70 -20 -0.06 200 0.56 0.42 155 0.43 0.07 0.81 0.03

Friday, December 14, 2007 0.71 209 3.45 2.81 0.25 0.25 0.24 0.37 0.06 0.16 0.73 3.00 0 0.00 440 0.75 0.85 90 0.15 0.10 0.64 0.09

Saturday, December 15, 2007 0.72 102 1.53 1.79 0.33 0.33 0.30 0.25 0.08 0.15 0.80 1.10 0 0.00 290 0.67 1.10 125 0.29 0.03 0.63 0.03

Sunday, December 16, 2007 0.89 12 0.80 1.79 0.44 0.52 0.52 0.30 0.16 0.29 0.85 0.79 -20 -0.08 140 0.56 1.40 95 0.38 0.14 0.76 0.02

Monday, December 17, 2007 0.97 12 1.30 1.71 0.47 0.30 0.43 0.48 0.07 0.13 0.69 90 0.17 280 0.53 0.72 141 0.27 0.04 0.54 0.00

Tuesday, December 18, 2007 0.95 15 1.32 1.58 0.42 0.25 0.39 0.35 0.09 0.15 0.66 0.70 66 0.17 220 0.58 0.73 75 0.20 0.05 0.63 0.02

Wednesday, December 19, 2007 0.91 19 20.61 29.29 0.52 0.31 0.48 0.77 0.10 3.03 0.77 0.58 60 0.21 140 0.48 0.76 71 0.24 0.07 0.67 0.02

Average 0.84 71 2.92 3.69 0.41 0.36 0.39 0.36 0.08 0.34 0.85 0.90 20.4 0.04 258 0.59 0.89 122 0.31 0.05 0.77 0.03

Average Excluding Highlighted Values (a) 0.84 71 1.32 1.94 0.38 0.33 0.37 0.33 0.08 0.13 0.85 0.72 41.9 0.10 258 0.62 0.82 122 0.29 0.05 0.75 0.02
Typical for Municipal Wastewater (b) 0.76 1.1 2.26 0.09 0.21 0.625

BioWin Default (c) 0.81 0.98 2.03 0.08 0.16 0.16 0.49 1.60 0.16 0.05 0.66 0.02

(a) Values considered to be unlikely and outlier values are highlighted in pink.
(b) Based on data for medium strength domestic wastewater as listed in Table 3-15 of "Wastewater Engineering" by Metcalf and Eddy (Fourth Edition).
(c) BioWin default based on "COD Influent" values taken from BioWin 3 process simulation software by Envirosim Associates.
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Table 1-4

Mixed Liquor and Return Flow Data from Intensive Monitoring Effort

Date

Time of
Day

TSS,

mg/L

VSS ,

mg/L

COD,

mg/L

BOD,

mg/L

gfCOD,

mg/L

gfTKN,

mg/L

NH3-N,

mg/L

NO3-N,

mg/L

gfTP,

mg/L

Alkalinity

(CaCO3),

mg/L pH

TDS,

mg/L

Mixed Liquor
Monday, December 10, 2007 1060 853 950 4.5 7.6
Thursday, December 13, 2007 960 878 960 3.7 6.5
Monday, December 17, 2007 1180 980 940 10 9.9
Thursday, December 20, 2007 1090 1050 970 7.2 9.5

Average 1073 940 955 6.4 8.4

Belt Press Filtrate with Washwater
Monday, December 10, 2007 20 17.7 ND 14 ND 2.5 0.74 21 4.1 253 7.77 1030
Thursday, December 13, 2007 88 73 39 12 11 1.9 0.31 19 5.3 210 7.95 1070
Monday, December 17, 2007 22 20 64 17 30 4.3 2.2 16 5.1 264 7.84 1100
Thursday, December 20, 2007 64 54 41 20 32 2.1 ND 32 6.4 207 8.04 1120

Average 49 41 48 16 24 2.7 1.08 22 5.2 234 7.90 1080

Lagoon Decant
Thursday, December 20, 2007 10:00 AM 43.3 32 94 54 49 6.4 4.4 5.2 5.1 397 8.34 1240
Thursday, December 20, 2007 12:30 AM 46.1 32.5 83 43 27 7.8 5.2 3.5 6.5 427 8.19 1520

Average 44.7 32.3 89 49 38 7.1 4.8 4.4 5.8 412 8.27 1380
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Table 1-5

Key to Wastewater Characteristic Symbols

BOD = Biochemical oxygen demand (5-day)
COD = Chemical oxygen demand (total), mg/L
Fbs = Fraction of total COD that is readily biodegradable (soluble and

biodegradable)
Fcv = Ratio of particulate COD divided by VSS
Fna Fraction of TKN that is ammonia-N
Fnus Fraction of TKN that is soluble and unbiodegradable
Fus = Fraction of total COD that is soluble and unbiodegradable
ffCOD = COD after flocculation and membrane filtration (colloids removed), mg/L
gfBOD = BOD of glass fiber filter (1.2 µ) filtrate, mg/L
gfCOD = COD of glass fiber filter (1.2 µ) filtrate, mg/L
gfTKN = TKN of glass fiber filter (1.2 µ) filtrate, mg/L
mfBOD = BOD of membrane filter (0.45 µ) filtrate, mg/L
mfCOD = COD of membrane filter (0.45 µ) filtrate, mg/L
mfTKN = TKN of membrane filter (0.45 µ) filtrate, mg/L
MLSS = Mixed liquor suspended solids
MLVSS = Mixed liquor volatile suspended solids
NUS = Unbiodegradable soluble organic nitrogen
NH3-N = Ammonia nitrogen, mg/L
NO2-N = Nitrite nitrogen, mg/L
NO3-N = Nitrate nitrogen, mg/L
PCOD = Particulate COD
RBCOD = Readily biodegradable COD
TKN = Total Kjeldahl Nitrogen
TSS = Total suspended solids
VSS = Volatile suspended solids
XISS = Inert (nonvolatile) suspended solids
XSC = Colloidal COD
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1.5 EXISTING WASTEWATER CHARACTERISTICS TO BE USED FOR
DESIGN

Based on the data presented in the foregoing sections, the following are suggested to
represent the characteristics of the existing wastewater for design purposes. These
characteristics must be combined with expected flows and loads from future growth to
obtain the final wastewater characteristics for design.

1. Average annual BOD concentration occurring with average annual flow = 240
mg/L.

2. Ratio of TSS to BOD: 1.3 (this value is higher than that for typical domestic
sewage and should be re-evaluated based on future monitoring data).

3. Ratio of TKN to BOD: 0.17 (this value may be conservatively high and should be
re-evaluated based on future monitoring data).

4. Average Day Maximum Monthly Load (ADMML) = 1.3 x average annual load
(AAL).

5. Peak Day Load (PDL) = 2.0 x average annual load (AAL).

Since the BOD concentration given above will have a direct impact on the sizing of
wastewater treatment facilities, and since the intensive monitoring effort completed for
this study was only two weeks in duration, additional influent sampling data should be
used to confirm or revise this value. Lacking a long-term database, consideration
should be given in design to the impacts of possible higher values and such
considerations should be evaluated in establishing appropriate design safety factors.

As a rough check of the suggested average design value of 240 mg/L for BOD, the
apparent per capita BOD contribution can be calculated. At a current AAF of about 1.8
Mgal/d, the concentration of 240 mg/L would result in an average daily BOD load to the
wastewater treatment plant of about 3,600 lb/d. The current population in the service
area can be estimated based on the number of residential connections (5,348) and an
average of 2.8 people per residence (from 2000 census data), giving a total population
of about 15,000. Therefore, the apparent per capita BOD load is 0.24 lb/d. This is a
very reasonable value. For example, the “Recommended Standards for Wastewater
Facilities” developed by the Great Lakes – Upper Mississippi River Board of State and
Provincial Public Health and Environmental Managers (commonly referred to as the Ten
States Standards) recommends a design value of 0.22 lb/d for communities with
garbage grinders. Therefore, it is believed that an average BOD concentration of 240
mg/L is a reasonable design value.
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The ADMML and PDL factors given above can be applied to BOD, TSS, and TKN.
These values are based on typical data for other municipal wastewater treatment plants.
Currently, adequate data are not available for the TDBCSD WWTP to establish site-
specific values.

1.6 ESTIMATE OF FUTURE USERS FLOWS AND LOADS

It is currently anticipated that an additional 3,000 to 4,000 dwelling units will be
constructed within the service area of TDBCSD. At a typical average annual flow per
dwelling unit of 330 gallons per day, this would result in an incremental flow of about 1
to 1.3 Mgal/d. Allowing for some commercial development also, the District and the
developer have agreed to plan for a future average annual flow increment of 1.5 Mgal/d.
It is presumed that the wastewater characteristics and flow peaking factors after addition
of these future flows will remain unchanged from existing values.

1.7 SUMMARY OF EXISTING AND FUTURE FLOWS AND LOADS

Based on the information developed in this Technical Memorandum, design influent
flows and loads for the TDBCSD WWTP are summarized in Table 1-6.
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Table 1-6
Summary of Existing and Future Flows and Loads

Parameter Existing

Future

Increment Future Total

Flow, Mgal/d

Average Annual Flow (AAF) 1.80 1.50 3.30

Average Day Maximum Monthly Flow (ADMMF) 1.98 1.65 3.63

Peak Day Flow (PDF) 3.60 3.00 6.60

Peak Hour Flow (PHF) (a) 5.40 4.50 9.90

Average Constituent Concentrations (b), mg/L

BOD 240 240 240

TSS (c) 312 312 312

TKN (d) 41 41 41

Average Annual Load (AAL)

BOD 3,603 3,002 6,605

TSS (c) 4,684 3,903 8,587

TKN (d) 615 513 1,128

Average Day Maximum Monthly Load (ADMML)

BOD 4,684 3,903 8,587

TSS (c) 6,089 5,074 11,163

TKN (d) 800 667 1,467

(a) Allowance at 3 x AAF. Confirm with future monitoring.

(b) AAF combined with AAL.

(c) Based on 1.3 x BOD. May be high. Confirm with future monitoring.

(d) Based on 0.17 x BOD. May be high. Confirm with future monitoring.
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Table 1-X
Design Flows and Loads Summary

To be completed
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Appendix B 

Town of Discovery Bay Community Services District 
Technical Memorandum 

SCADA System Review 

Prepared By: William P. Cassity, PE 

Reviewed By: Eric Samuelson, PE 
Jeffrey R. Hauser, PE 

Date: March 24, 2011  

INTRODUCTION 

This memorandum presents a review of the current Town of Discovery Bay Community Services 
District (TDBCSD) SCADA1

PRESENT SCADA SYSTEM 

 assets and a review of a previous proposal by others to upgrade the 
SCADA system. Based on these reviews, revised recommendations for SCADA system improvements 
are developed. This effort is being performed as part of the Wastewater Master Plan Project.  

The current SCADA system monitors and controls all water and wastewater systems owned by 
TDBCSD, including the water treatment plants, water wells, wastewater treatment facilities, lift stations 
and other facilities. The system includes approximately eleven Modicon2 Compact Programmable 
Logic Controllers (PLCs) that are nearing obsolescence, as well as 23 newer Modicon Momentum 
PLCs as remote PLCs throughout the District. The remote PLCs communicate utilizing serial Modbus 
RTU 3 protocol via a MDS 98104

Following is a simplified explanation of the different RTUs and their functions:  

 radio / modem to the Master RTU at Wastewater Treatment Plant 1 
(WWTP 1).  In some cases there are subnets that allow smaller systems, which share data within their 
group. The subsystem information is packed together by the master PLC of the group and this data is 
passed to the Master RTU at WWTP 1. 

                                                   
1  SCADA – Supervisory Control And Data Acquisition.  The SCADA system includes a personal computer (PC), network 

communication channels (in this case radio telemetry) and PLCs at the remote sites.  
2  Modicon produced the first PLC in the world. Modicon is now owned by Schneider Electric and is second in US market share 

for PLCs behind Allen Bradley. For more information see www.modicon.com  
3  Modbus RTU is an open protocol developed by Modicon and then released for use by all manufacturers. It is the de facto 

industry standard for serial communications.  
4  MDS 9810 – Microwave Data Systems model 9810 radio modem was the industry standard for serial spread spectrum 

unlicensed radio communications. MDS was acquired by GE. The radio/modem is still available for purchase at their online 
site.  
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 WWTP 1 – This site includes the Master Data Concentrator RTU with SCADA PC, which is the 
master communication unit for all serial radio to and from all remote sites. Additionally, at WWTP 1, 
there are several RTUs that perform various plant functions and report back to the Master Data 
Concentrator RTU. The SCADA PC then gets its information from the Master Data Concentrator.  
There are several Allen Bradley PLCs that are in vendor provided packages throughout the plant. The 
PLC families include the MicroLogix, SLC500 and CompactLogix.  

 WWTP 2 – This site has several Modicon based RTUs that feed into a central RTU that collects the 
data and then sends it to the WWTP 1 Master Data Concentrator RTU.  

 Lift Station RTUs – There are approximately 16 lift station sites, most of which have Modicon based 
RTUs. There are some Original Equipment Manufacturer (OEM) RTUs such as LS-F that have a LS-
150 controller that communicates via Modbus RTU serial communications. 

 Newport Drive WTP – This subsystem has a master RTU that communicates via high speed 
proprietary (MB+) network to all onsite RTUs. There is one offsite RTU that is linked via a serial 
wireless radio network to the Master RTU at this site. The site’s data is collected and packed so it can 
be sent to the Master Data Concentrator at WWTP 1.  

 Willow Lakes WTP – This subsystem has a master RTU that communicates via high speed 
proprietary (MB+) network to all onsite RTUs. There are two offsite RTUs that are linked via a serial 
wireless radio network to the Master RTU at this site. The site’s data is collected and packed so it can 
be sent to the Master Data Concentrator at WWTP 1.  

SITE VISIT 

A site visit was performed on Friday, November 19th by Bill Cassity, PE, of Stantec. The tour was 
conducted by Virgil Koehne, Town of Discovery Bay Community Services District Manager. During 
this site visit various installations were observed to judge the state of the SCADA system assets. The 
sample of sites visited was representative of the various types of sites and age of installation. All sites 
visited were generally clean, maintained and appeared to be in good working order.  

SCADA SYSTEM UPGRADE ALTERNATIVES 

Veolia Water reviewed the existing SCADA system and presented four proposed upgrade projects in a 
letter to Virgil Koehne, District Manager, dated February 10, 2009.  Project 3 in that letter includes 
proposed improvements to SCADA facilities at the remote lift stations.  Further explanation of the 
Project 3 recommendations was provided in a memorandum from Veolia to Gregory Harris, District 
Engineer, dated March 2, 2009.  All of the proposed projects are discussed below, followed by 
recommendation of an alternative course of action that encompasses all the listed projects and 
recommendations.  Additionally, memorandums by Telstar, dated September 14, 2009 and 
December 23, 2010 on radio telemetry system improvements and Ethernet connectivity are discussed. 

V eolia P rojec t 1 - Ins tall R edundant Alarming C apability to Mas ter R S V iew32 P C  

Stantec reviewed this proposal and agree that an independent alarming capability as noted by Veolia is 
justified and should be pursued.  This project was completed in 2010 using a Mission RTU110 with an 
AllenBradley MicroLogix 1100 PLC.  
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V eolia P rojec t 2 - P rovide WWTP  #1 to WWTP  #2 Integrated Network S ervic es  

Stantec reviewed this proposal and agree that a basic 2.4 or 5.6 GHZ point to point secured Ethernet 
link using an industrial grade radio and directional antennas would be justified and add reliability to the 
overall operation of the SCADA system.  

V eolia P rojec t 3 - Improvements  to L ift S tations  A through S  

Stantec reviewed the proposed upgrade of the current SCADA system from a Modicon based system 
to an Allen Bradley based system via a migration path that will begin with all the lift stations. The 
following statements from the Veolia documents referenced above are believed to indicate Veolia’s 
main reasons for the proposed upgrade.  Comments or responses are provided for each statement. 

1. “The controllers in place are provided with some sequencing capability but it is a reactive firmware 
and cannot be changed readily by the users to adapt to mitigation requirements, special circumstances, 
and most notably through remote command.” 
 
Comment / Response: The existing controllers, like the AB ML1100, are programmable. They can be 
reprogrammed as required for the site requirements. In some cases it may be necessary to add in output modules or other 
wiring. The software to reprogram the Modicon PLC is readily available for purchase. ProWorx32 is an example of 
development software for the Modicon PLCs.   

2. “The current communication to the facilities from the master polling radio at WWTP 1 is specifically 
unidirectional and only reads information from the facility and has no programmatical capability to 
direct the station functions.” 
 
Comment / Response: The existing Modicon controllers can be reprogrammed along with SCADA development 
software to allow bidirectional controls including remote manual operation of the pumps and other equipment at each 
station. In some of the older stations the controllers at these stations are manufacturers proprietary units that are not 
easily reconfigured or expanded. These units should be replaced when they fail or if desired functionality is required.  

3. “The now nearly obsolete Modicon Micro 612 PLCs are not functioning as programmable logic 
controllers. They are simply providing a dumb RTU capability where the field PLC receives inputs 
from status and alarm points and the input image is read at the plant by the Modicon Compact data 
accumulator PLC.” 
 
Comment / Response: The Compact is officially at its end of life5

4. “The PLC controller paradigm will assure a much higher degree of mitigation of abnormal conditions, 
an enhanced ability to respond to commands to change modes of operations such as alternation, fixed 

. Obsolescence alone should not be the sole 
reason to replace an entire control system immediately. Modicon is in the process of finalizing a legacy migration path 
that will not require rewiring the panel and field wiring. This would result in a major cost savings compared to rewiring 
and retesting all panels with Allen Bradley PLCs. Additionally, some of the obsolete PLCs could be migrated over and 
their parts held as spares to extend remaining system life of the remaining obsolete PLCs.  This would allow a migration 
to the newer platform to occur over several years or as a full capital project at one time, whichever is in the District’s best 
financial and operational interests.  

                                                   
5 The following are excerpted from an email by Ho Cho of Group Schneider to William P. Cassity of Stantec, dated November 30, 

2010: “The Compact has been on the official end of life product for awhile.  Though customers have been happy with the 
longevity of Compacts, they are slowing being migrated over to our M340 platform.  Although, we don't current have an import 
feature from 984LL to Unity for Compact & Micro, we are planning to release Unity 6.0 in late Q4 of next year where they can 
import their existing 984LL program to Unity.  It will look and feel like 984LL but it will be on our Unity platform.  Currently, as a 
service offering from Schneider, we'll convert the Compact program to Unity now.  Also, we came up with M340 connector 
specifically designed for Compact which allow the customer to keep their field wiring in place without rewiring the control 
panel.  In addition, 4 slot M340 rack fits (bit small footprint) very nicely to an existing Micro 612.” 
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lead/lag, and manual override. Additional PLC capabilities include the ability to monitor and adapt 
safe operation modes upon failure or illogical operation of pilot devices such as float switches, level 
transducers, or other field devices or instruments. Local data capture including, but not limited to: 

Current Level  
Maximum Level 
Minimum Level 
Average Level 
Assurance Level is within known functional parameters (signal integrity for level) 
Pump Daily and accumulated Life Run Hours 
Calculated minutes per run cycle 
Daily start count.” 
 
Comment / Response: The controller paradigm noted above may be incorporated into the current hardware 
without a complete rewire or replacement of the backpanels. A separate hardware float backup system is typically 
employed to operate the station in the event of a PLC or level transmitter failure.  
 

5. “The new master polling radio shall be responsible for the remote lift stations above and shall the 
proposed configuration shall use a SLC 500 processor which is natively compatible with RSView32 to 
provide all tag data bi-directionally between facilities. The existing tags shall simply be decoupled from 
the Modicon Compact and the existing radio shall have the converted station removed from the 
polling list.” 
 
Comment / Response: All necessary data paths are existing including the non-native data path to the RSView 
SCADA package. The proposed solution of using another manufacturer’s PLC (native or non-native) will require 
reworking the existing graphics, tagging and proving out all screens again, verses adding to the existing screen system. 
This will be a very labor intensive effort that will be duplicating the existing SCADA screens in many respects. If the 
current SCADA screens are unworkable or deficient, this may be a reasonable request, but otherwise this will be a 
duplication of the labor and costs already incurred and paid for by the District under a previous capital projects. 

6. “The ML1100 PLC also has a Real Time Clock (RTC) capability so that actual operational hours are 
used within the logical programming to reduce unnecessary call out and useless overtime where no 
work is necessary, but a minor alarm is present, but the station is performing all duties. “ 
Comment / Response: While a RTC is a nice feature, it can drift from the master SCADA clock. It is not 
difficult to program a near real-time clock that is resynchronized to the master RTU / SCADA periodically, if this 
functionality is required. Additionally, the idea of stopping alarms from calling out an operator can also be performed 
using existing features on most autodialers or via a minor alarm disable command from a master PLC to the remote 
PLCs.  

7. “For each specific station in this specific group, electrical components and control wiring 
modifications to varying degrees are also proposed. Depending on the location, new magnetic starters, 
protective devices, interposing control components, and peripherals as required to provide a complete 
control system function are included as required for the individual locations. “ 
 
Comment / Response: This approach may be incorporated into the current hardware in a more cost effective 
manner. The proposed AB MicroLogix 1100 is very capable and is one of the hardware platforms Stantec typically 
utilizes in new small scale SCADA applications. However to replace (throw out) all the existing hardware does not 
seem to be in the best interests of the District. Most experienced control technicians and engineers are quite capable of 
programming in AB, Modicon and many other platforms simultaneously. All programmers have their favorites, but 
most programmers can adapt as required. If needed, contract operations firms that work with District facilities could 
train their personnel as required to support this work or hire a third party to support the PLCs, such as Telstar or 
others.  
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V eolia P rojec t 4 – Analys is , E nhanc ement, and Optimization of L ift S tations    

Stantec reviewed the proposed project to make software enhancements including bidirectional controls 
of 4 stations. This proposal seems a more cost effective approach to enhancements of the all Modicon 
PLC systems that exist at TDBCSD than the approach of Project 3 that would replace the Modicon 
with Allen Bradley PLCs.  

Alternative to the V eolia P rojec t 3 &  4 P ropos als  – Utilize the E xis ting Modic on B ac kbone 
with E nhanc ements  

After reviewing the existing system and Veolia Projects 3 and 4, it is felt that the most cost effective 
way to achieve the recommended upgrades is to utilize the existing hardware platform and add or 
modify the existing programs for the features desired. This approach is similar to that suggested by 
Veolia in their Project 4 proposal. The Master Data Concentrator at WWTP 1 could also be moved to 
WWTP 2 with a new hot standby radio and a new Modicon PLC could serve as the new Master as 
outlined in Project 3 but utilizing an AB SLC500. This would allow moving the SCADA PC to the 
main operating plant and allow the old PLC to continue operating as before. The existing system could 
be reprogrammed to allow part time polling, with the new Master Data Concentrator at WWTP 2 
having additional time to poll its remote RTUs. In this way the system could have two masters that 
collect data from the sites independently. This would smooth the transition as sites could be switched 
from the old polling master (at WWTP 1) to the new polling master (at WWTP-2). For added 
reliability, the old polling master could be configured as a backup master with the ability to poll the 
existing information in the event of a failure of the new polling master at WWTP-2.  

T els tar Memo of S eptember 14, 2009 - R adio T elemetry S ys tem Improvements  - S urvey 
R es ults  and R ecommendations  

Stantec reviewed the memo from Telstar. The idea of repairing or recalibrating the existing radios as 
well as adding a repeater to the existing network appears to have merit and would increase the 
reliability of the overall communications system throughput. Telstar also mentioned the idea of 
changing the radios to an Ethernet based system. While this would allow for online programming and 
an overall faster channel throughput, the idea of programming online is typically not advisable for a 
remote site such as a lift station or WTP. Programming changes should be performed at the site and 
tested with an adequate test procedure. Programming over the airwaves is not always conducive to 
understanding the process and the program change impacts. Additionally, if a program or program 
change is properly vetted and tested upon installation, there should be little need for additional changes 
or correction. The value in making a large capital expenditure for a minor increase in data rate 
throughput should be revisited.  

T els tar Memo of December 23, 2010 - WWTP  E thernet C onnec tivity R ec ommendations  

Stantec reviewed the memo from Telstar concerning proposed recommendations for connecting the 
WWTP 2 site to the internet. The memo discussed the methods of connecting both plants (WWTP 1 
& 2) as well as connecting to the Internet. The discussion of fiber optics included costs that seem very 
low in regards to trenching or overhead and crossing a highway. The simpler and less costly method 
appears to be the 4.9GHZ radio link with new poles at WWTP 1 and 2. Additionally a link could be 
added at Lift Station H. The Ethernet could then connect to the local ISP at that point and allow 
Internet connectivity over a secure licensed frequency to WWTP 2 as well. These paths should be fully 
vetted with a radio path study at the proposed height or higher using a boom truck or other methods 
to ensure adequate fade margins are available for each link. The idea of making the tower suitable for 
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both 4.9GHZ for Ethernet and the older 902-928 MHZ spread spectrum use is a good idea and should 
be pursued.  It is suggested the total installations costs should be revisited after the radio path study 
confirms this idea has validity. Another option would be to consider installing a higher monopole 
tower at WWTP 2 and then leasing back antenna space to communications providers. This alternative 
could also act as a revenue source that could offset the installation costs.  

E xec utive S ummary 

The existing SCADA system has served the Town of Discovery Bay Community Services District for 
many years and should continue to do so for the foreseeable future. Many of the PLCs that are 
installed are officially obsolete6

The following is Stantec’s recommended alternative approach:  

 but will still be usable for many years into the future. The overall 
SCADA system appears to have offered superior service and reliability during this time based on the 
lack of problems noted by the operations staff. For the reasons stated above, there is no compelling 
reason to switch from a Modicon brand based system to another brand. In light of the overriding cost 
impact of performing the proposed conversion to another PLC manufacturer, this seems to be an 
excessive fiscal demand on the District that could be easily overcome by training of the appropriate 
support personnel on Modicon PLCs.  

1. Add a new redundant radio7 master RTU with a Modicon Unity based Programmable Automation 
Controller (PAC)8

2. Add the features desired to update the programs at each RTU including runtimes, number of starts, 
average run times and associated alarms as well as adding an analog level based control to RTUs that 
do not have them. The addition of remote PLC control at some of the older lift stations may require 
additional output cards and may or not be feasible with the older PLCs. This should be discussed 
further as to whether the remote control is necessary or beneficial at this point or is a “ nice to have” 
feature. These features could then be ported over into the new Modicon Unity PACs as conversions 
are made. The SCADA software will also have to be updated for display and control enhancements.  
This item is similar to Veolia Proposed Projects 3 and 4, except it covers all RTUs and does not 
require any hardware updates or changing PLC manufacturers. This should result in a material savings 

 at WWTP 2 as the new Master Data Concentrator. This will allow for a more 
orderly conversion and allow SCADA to be moved to WWTP 2, where most operators are based 
from.  The programs in WWTP 1 PLC could be modified to act as a backup radio master that would 
poll the RTUs if the new master at WWTP 2 was down and periodically to verify the backup system’s 
integrity. This alternative approach also has the added benefit of simpler support in that all the PLCs 
in the field will still be by a single manufacturer as opposed to Veolia’s Project 3 and 4 approaches 
which would result in changing some of the field RTUs to Allen Bradley and leaving some of the field 
RTUs as Modicon PLCs. This would complicate service issues and require service personnel to know 
and understand both Allen Bradley and Modicon verses understanding only Modicon in the remote 
stations.  

                                                   
6  Obsolete – For industrial electronics typically means the manufacturer will no longer offer full support. There may be third 

party repairs or other means such as selective conversion of some RTUs and using the PLC parts to keep other older RTU 
systems running well into the future. This can extend system life with no real danger to system integrity.  

7  A redundant radio is available from GE / MDS for the 9810 series. It is a warm standby radio system that will prevent a loss of 
a single master radio from causing a communications outage.  

8  The Unity based Programmable Automation Controller (PAC) is the next generation of PLC. PACs have all the features of 
PLCs but have more features including dynamic text based tagging verses addressed based tagging for PLCs. The Unity PAC 
mentioned is the same approximate size as the older Compact PLCs. Group Schneider has also recently released a product 
called  
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of $38,548.21.9

3. Add a separate backup float / alarm system with appropriate intrinsic barriers to allow the lift stations 
to continue operations in auto if the level transmitter or PLC became inoperable.  

  The cost of the software should be approximately the same as that of the Veolia 
project costs.  

4. Start a SCADA Replacement Design Project that will investigate the replacement of the obsolete 612 
PLCs with a legacy migration plan to replace the PLCs in an orderly fashion starting at the most 
critical PLCs to the least critical. This will allow the District to schedule a multi-year capital plan, or if 
funds become available, accelerate the upgrade of more sites, as desired. 

5. The cost of these modifications listed in this alternative would also have to be done in the Veolia 
proposals except this proposal will not require the same level of additional hardware and wiring costs 
as well as longer station downtimes. It is expected the cost of this alternative project (items 1-4) would 
be around $350,000 as compared to $500,000 if this work was performed as described in the Veolia 
Proposed Project methodologies. This cost is based on extrapolating out the costs of Veolia Projects 
1 through 4 to cover all lift stations instead of the 15 of the 34 specifically mentioned in their 
proposal. This number would have to be verified when a final scope of services was identified in a 
manner the project could be responded to by several competing firms.  

 
 

 

                                                   
9  Materials savings stated is based on the Telstar / Veolia Project 3 estimate.  
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Veolia West Operating Services, Inc. 
2300 Contra Costa Blvd., #350   
Pleasant Hill, CA  94523 
Tel 925-681-2304 

 
 
 
 
February 10, 2009 
 
 
Mr. Virgil Koehne 
General Manager 
Discovery Bay Community Services District 
1800 Willow Lake Road 
Discovery Bay, CA  94505 
 
Dear Virgil: 
 
As you know, Veolia has been asked by Discovery Bay to develop a comprehensive 
proposal for enhancing existing SCADA and communications systems located at the 
wastewater treatment plants and lift stations.   
 
During the last few weeks at Discovery Bay, Veolia’s operations and technical services 
departments have become much more comfortable with their understanding of these 
systems.  This knowledge combined with our experience upgrading and operating similar 
systems at plants throughout the western United States, has lead to our development of 
four distinct projects. 
 
Veolia recommends that they all be completed promptly in order to enhance sewer 
system reliability, help ensure regulatory compliance and reduce wear and tear on staff 
caused by frequent false alarms.  We recognize, however, that budget constraints may 
not allow for this and have listed them in priority order as follows: 
 
RECOMMENDED SCADA AND COMMUNICATION UPGRADES FOR 
DISCOVERY BAY CSD WASTEWATER SYSTEM 
Project # Description Cost 
1 Installation of redundant 

alarming 
$5,725.00 

2 Integrate communications 
between WWTPs #1 and 
#2 

$2,000.00 to $7,500.00 
depending on option 
selected 

3 Convert older lift stations 
from Modicon to Allen-
Bradley controls 

$79,720.00 to $91,600.00 
depending on option 
selected 

4 Analysis and optimization 
of new lift stations 

$37,950.00 
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Mr. Virgil Koehne 
February 10, 2009 
 
 

 
 
 

2 

All project proposals are inclusive of equipment and labor required to complete the work 
as described in the detailed scope documents attached hereto.  Labor is charged at 
$85.00 an hour, which is a very favorable rate compared to the $95.00 to $125.00 most 
SCADA and communications contractors would invoice.  However, should the analysis 
described in Project #4 provide additional information regarding SCADA and 
communication needs at the newer lift stations, a follow-on proposal will be offered for 
your consideration. 
 
We look forward to discussing this information at your earliest opportunity.  In the 
meantime, should you have any questions or require additional information, please feel 
free to contact Kip Edgley or me. 
 
Sincerely, 
 

 
 
James L. Good 
Vice President  
Area Manager, Northern California 
 
Attachments 
 
Cc: Gregory Harris, Herwit Engineers 
 Kip Edgley, Veolia Water 
 Gerald Smart, Veolia Water 
 Chris McAuliffe, Veolia Water 
 Chuck Fenton, Veolia Water      
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SCADA and Communications Improvements Proposal for Discovery Bay 
 
Projects described in this document listed in recommended priority: 
 
#1 - Install Redundant Alarming Capability to Master RSView32 PC  
 
#2 - Provide WWTP #1 to WWTP #2 Integrated Network Services 
 
#3 – Conversion of Older Lift Stations from Modicon Monitoring to Allen-Bradley Integrated 
Control for Lift Stations A, C, D, E, F, G, H, J, R, and S.  
 
#4 – Analysis, Enhancement, and Optimization of Lift Stations Newport, Lakeshore, The Lakes, 
Village #4, and Bixler School for improving reliability, alarming, mitigation,  and optimization of 
equipment performance. This task improves communication to provide bi-directional 
programming as needed for optimizing PLC/SCADA communications.  
 
Project #1 Justification:  
Veolia Water standards for SCADA automation require redundant alarming systems if the sole 
system in place is based on Microsoft PC operating systems. The failure rate of Microsoft-based 
systems is too high to allow for reliable monitoring.  
 
Project #1 General Scope:  
Mission System Cellular RTUs will be installed at the existing Master PLC and the RSView32. 
The Master shall be reprogrammed to interface to the RTU for various failure modes and critical 
alarms allowing the Mission System to callout in backup to the existing ScadaTec 
telephone/modem based system. The Mission System is comprised of an RTU that is provided 
with 8 Discrete No-Voltage inputs and can accept two analog inputs as well. Each input is 
configurable for different alarming needs and the Mission System servers handle all monitoring, 
call out, and documentation of events through a recurring fee-based monitoring service. The cost 
of the RTU includes the first year of monitoring and provides the user with web-based internet 
access to check status of the unit.  
 
 
Project #2 Justification: 
Veolia Water and the Town of Discovery Bay recognize that the two WWTPs need to be 
integrated as a single network. The existing wireless access points used in the Cisco-based 
video system may provide short term use, but SCADA and other plant networking needs to be 
separate from the City’s video network. Listed below are several options to implement this 
upgrade, including estimated cost: 
 

1. Inexpensive Wireless 2.4GHZ system between plants. This is a low cost option that 
allows the communication between plants by way of distributed Ethernet. It is not 
intended to be the core of a town wide distributed Ethernet expansion. 
 Estimated cost: $2,000.00 

2. Expensive, but very expandable system at 5.6GHZ that can support eventual conversion 
to Ethernet communications to remotes. This is intended to provide the core for an 
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eventual city wide distribution of Ethernet to support all facilities currently under the 
management contract.  
 Estimated cost: $7,500.00 
 

3. Physical extension of fiber optics-based system between plants. This is the Town’s 
preferred option. 
 Estimated cost: Cannot be provided until engineering and contractor bidding 

completed.   
 
No further discussions on Project #2 are provided in this document, pending Town’s decision 
concerning preferred approach. 
 
  
Project #3 Justification:  
VWNA-West LLC has long supported and implemented an Allen-Bradley/Rockwell Standard for 
PLC integration. Allen-Bradley/Rockwell Technology is comprehensively supported through 
corporate technical resources which are also augmented by regional resources. The existing 
Modicon model for the above referenced Lift Stations involves an older model PLC that does not 
control the facility operations and needs to be modified to accept bi-directional control. 
 
Project #3 General Scope:  
The scope will provide for installation of a new Allen-Bradley PLC (SLC 5/05) in WWTP #1 or #2 
SCADA location to serve as new polling master. The existing polling master shall be left in 
service, but as each station is modified, that station’s remote radios shall be disassociated with 
the parent radio and assigned to the new polling master. The new polling master shall provide bi-
directional control and data pass. The individual stations shall be provided with a MicroLogix 
ML1400 PLC which will be used to provide intelligent and integrated control for the individual 
station. Selected stations shall be provided with small operator interfaces so that data can be 
accessed from other stations in the operation as well as provide simple control set point 
capability. All stations shall be documented, all programming shall include complete annotation, 
and new control and power control drawings shall be provided for each station.  All programming 
within the Master SLC 5/05 and associated enhanced graphics within RSView32 shall be 
provided in a manner meeting VWNA Best Practices. Equipment installed under the Task #1 
scope shall include 10 remote stations, the mastering station, and the mastering radio 
communications.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Project #3 Conversion Diagram 
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Project #4 Justification:  
This task provides the analysis, and subsequent changes to programs, controls, equipment 
configurations, instrumentation, and pilot devices as required to accomplish the most efficient 
and reliable operations possible for the identified facilities. Newer stations are provided with 
adequate PLC equipment, but inconsistent equipment conditions, programming, pump control 
equipment, and no dedicated mitigation philosophy is impeding optimization and reliability. The 
first priority under this task will be to develop the knowledge, as well as the actions necessary to 
accomplish definitive and demonstrable improvements.   
 
Project #4 General Scope:  
Utilizing Modicon PLC programming software and copies of the existing program provided by 
Telstar, VWNA shall work with Telstar to completely evaluate the efficacy of the existing 
programming. The overall facility performance shall be reviewed for alternations, real time 
compensations, alarm generation, status information, and the applicability of adding bi-
directional control through the existing Modicon radio links. RSView32 shall be enhanced to 
provide additional functionality and enhanced graphical representation as required to achieve 
optimized functionality. VWNA shall provide all RSView32 programming, and Telstar and VWNA 
shall jointly provide graphical modifications to Magelis Operator Interfaces and Modicon 
Momentum PLC’s. 
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Additional evaluation will include, but not be limited to: programming and utilization of adjustable 
frequency drives, field instrumentation calibration and integration, and motor control 
components. Scope shall not include installation, decommissioning, or significant modifications 
of power distribution components.
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TASKS TO BE PERFORMED – Listed by Projects in Numerical Order 
 
 
Project #1 – Mission System RTU; tasks to be performed: 
 

1. Physically install RTU at Master PLC location 
2. Physically install antenna to exterior unless cell strength allows inside antenna 

configuration 
3. Physically connect up to four outputs from Modicon Compact Master PLC to Discrete 

Inputs #1 through #4. #5 through #8 shall be reserved for connection to proposed SLC 
5/05 Bi-Directional Master PLC.  

4. Analog inputs shall be dedicated to one per Master PLC.  
5. Configuration of Mission RTU shall include coordination with Telstar to achieve 

necessary programming changes to interface with Mission Systems. VWNA Technical 
Services shall direct and coordinate Telstar services to accomplish a complete 
installation.  

6. VWNA and Telstar shall provide a complete test of the total system and assure proper 
operation. Veolia Water NA and Discovery Bay shall be the only entities accessing the 
Mission website. Veolia Water requests that the Discovery Bay users with access be 
identified to assure authorized users are known.  

7. VWNA shall, if Project #1 is approved, complete all interface for all channels of the 
Mission RTU, including providing an RSView32 interface for alarm control. VWNA shall 
provide all programming services and installation for this task. Main WWTP #1 (or 
possible #2 depending on SCADA location) 

 
 
Project #3 – Tasks to be performed: 
 
At WWTP #1 or #2 depending on location of SCADA: 

1. Install a new Polling Master MDS 9810 Serial Radio, Antenna, and Cable to support the 
above referenced Lift Stations. The new Master provides the ability to implement the 
new controllers without disruption to the existing systems as the polling master currently 
in use will continue to support other communications.  

2. Install a new AB SLC 5/05 Data Accumulator PLC at the same location as the MDS 
9810 Master. This PLC shall be used to communicate directly by Ethernet to RSView32 
and will be used to receive SCADA commands, transmit commands to the target Lift 
Station Controller which will also send data back relevant to the current control and 
status of the target location. The AB SLC 5/05 will be used initially as a data accumulator 
and will not provide local I/O except for interface to a secondary alarm system controller.  

3. Provide all SLC 5/05 programming as required to function as a multi-station data 
controller and accumulator to be used in addition to the existing MDS 9810 master radio.   

4. Modify the RSView32 interface as required to adapt to the enhanced data and control 
provided by this proposed system improvement.  

5. Enhance RSView32 as previously discussed with client and engineer to optimize use 
and informational content of HMI application.  

6. Provide complete documentation for all new programming per VWNA Best Practices for 
Automation and Integration.  
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Station A: 
1. Completely replace the existing control enclosure for the motor controls.  
2. Provide new magnetic starters, complete with new overload relays, for both pumps. 
3. Provide new H-O-A switches and all other necessary control peripherals. Budgeted 

peripherals that are not used will be returned and itemized to the stocks on hand for 
inventory of maintenance parts.  

4. Provision and interconnection of TimeMark Phase Loss Detectors. Existing phase loss 
devices shall be removed.  

5. Install new level control for redundancy to existing level transducer. Existing Level 
Transducer will be connected to the AB PLC for main control. Level switches shall 
provide input to the PLC as well as drive relay bypass control. Either a two stage or two 
physical switch complement will be used in a “best fit” for this and other stations.  

6. Installation and programming of an AB MicroLogix ML1400 PLC. This PLC shall 
interface with the existing MDS 9810 radio, but provide future capability for connectivity 
to a distributed Ethernet communication scheme through Native Ethernet communication 
capability built into the PLC.   

7. Provision of an APC SmartUPS for assuring power integrity to the PLC, 24VDC power 
supply, 12 VDC power supply for the radio, and other peripherals with a minimum uptime 
allowing for communication of power failure to the main PLC at WWTP #1.  

8. Provision, programming, and configuration for a 2711-C600M component class 
PanelView if this option is selected. This low cost interface is to allow field modifications 
to be made to settings, access to runtimes, levels, flows, and other pertinent operating 
conditions. This is an option for each station.  

9. All other services to clean up existing controls, integrate the new controlling PLC, 
decommission the existing pump controller, and to clean up all control wiring as 
required.  

10. Document new controls, PLC program, and PanelView 
11. Provide any training as required for new controls. 
12. Provide Control Drawings for new configuration including communication, configuration, 

and I/O.   
 
Station C: 
All services as specified in A above except for the replacement of the motor control enclosure. 
 
Station D:  
 All services as specified in A above except for the replacement of the motor control enclosure. 
 
Station E:  
All services as specified in A above except for replacement of the motor control enclosure and 
magnetic starters. The panel and power components were deemed to be in acceptable 
condition and shall not be replaced. However, all associated wiring shall be cleaned up and 
documentation services shall apply.  
 
Station F:  
This station has a damaged power distribution and motor control panel. This panel is scheduled 
for replacement with a newly constructed motor control power panel that will be installed by 
others. Services provided will include  
 
 

1. Provision and interconnection of TimeMark Phase Loss Detectors if not available in new 
power panel.  

 

 
 

H-172



  Page 7 

2. Install new level control for redundancy to existing level transducer. Existing Level 
Transducer will be connected to the AB PLC for main control. Level switches shall 
provide input to the PLC as well as drive relay bypass control.  

3. Installation and programming of an AB MicroLogix ML1400 PLC. This PLC shall 
interface with the existing MDS 9810 radio, but provide future capability for connectivity 
to a distributed Ethernet communication scheme.  

4. Provision of an APC SmartUPS for assuring power integrity to the PLC, 24VDC power 
supply, 12 VDC power supply for the radio, and other peripherals with a minimum uptime 
allowing for communication of power failure to the main PLC at WWTP #1.  

5. Provision, programming, and configuration for a 2711-C600M component class 
PanelView if this option is selected. This low cost interface is to allow field modifications 
to be made to settings, access to runtimes, levels, flows, and other pertinent operating 
conditions.  

6. All other services to integrate the new controlling PLC, decommission the existing pump 
controller, and to clean up all control wiring as required. The new motor control panel 
does not replace the existing pump controller.  

7. Document new controls, PLC program, and PanelView 
8. Provide any training as required for new controls. 
9. Provide Control Drawings for new configuration including communication, configuration, 

and I/O.   
10. Coordinate PLC installation with new panel implementation.  

 
 
Station G: 

1. Installation and programming of an AB MicroLogix ML1400 PLC. This PLC shall 
interface with the existing MDS 9810 radio, but provide future capability for connectivity 
to a distributed Ethernet communication scheme.  

2. Installation of a new enclosure on the side panel of the existing for housing the UPS.  
3. Provision and interconnection of relays to detect loss of either phase of single-phase 

pump supply voltage. Existing phase loss devices shall be evaluated for function and 
removed if not working properly.   

4. Install new level control for redundancy to existing level transducer. Existing Level 
Transducer will be connected to the AB PLC for main control. Level switches shall 
provide input to the PLC as well as drive relay bypass control.  

5. Provision of an APC SmartUPS for assuring power integrity to the PLC, 24VDC power 
supply, 12 VDC power supply for the radio, and other peripherals with a minimum uptime 
allowing for communication of power failure to the main PLC at WWTP #1.  

6. Cleaning and organization of controls, single-phase capacitor assemblies, cleaning of 
motor controller panel area, and labeling of wires as required for documentation.  

7. Document new controls, PLC program, and PanelView 
8. Provide any training as required for new controls. 
9. Provide Control Drawings for new configuration including communication, configuration, 

and I/O.   
 
Station H: 

1. Installation and programming of an AB MicroLogix ML1400 PLC. This PLC shall 
interface with the existing MDS 9810 radio, but provide future capability for connectivity 
to a distributed Ethernet communication scheme.  

2. Provision and interconnection of relays to detect loss of either phase of single-phase 
pump supply voltage. Existing phase loss devices shall be evaluated for function and 
removed if not working properly.   
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3. Install new level transducer. Existing Tesco Controller (Liquitronic) shall be 
decommissioned. Level Transducer will be connected to the AB PLC for main control.  

4. Level switches shall be installed to provide input to the PLC as well as drive relay 
bypass control.  

5. Provision of an APC SmartUPS for assuring power integrity to the PLC, 24VDC power 
supply, 12 VDC power supply for the radio, and other peripherals with a minimum uptime 
allowing for communication of power failure to the main PLC at WWTP #1.  

6. Cleaning and organization of controls, single-phase capacitor assemblies, cleaning of 
motor controller panel area, and labeling of wires as required for documentation.  

7. Document new controls, PLC program, and PanelView 
8. Provide any training as required for new controls. 
9. Provide Control Drawings for new configuration including communication, configuration, 

and I/O.   
 
Station J: 

1. Installation and programming of an AB MicroLogix ML1400 PLC. This PLC shall 
interface with the existing MDS 9810 radio, but provide future capability for connectivity 
to a distributed Ethernet communication scheme.  

2. Provision and interconnection of TimeMark 2644 Phase Loss Monitors to detect loss of 
either phase integrity for 3 phase 240 VAC supply. Existing phase loss devices shall be 
evaluated for function and removed if not working properly.   

3. Install new level transducer. Existing Tesco Controller (Liquitronic) shall be 
decommissioned. Level Transducer will be connected to the AB PLC for main control.  

4. Level switches shall be installed to provide input to the PLC as well as drive relay 
bypass control.  

5. Provision of an APC SmartUPS for assuring power integrity to the PLC, 24VDC power 
supply, 12 VDC power supply for the radio, and other peripherals with a minimum uptime 
allowing for communication of power failure to the main PLC at WWTP #1.  

6. Cleaning and organization of controls, single-phase capacitor assemblies, cleaning of 
motor controller panel area, and labeling of wires as required for documentation.  

7. Document new controls, PLC program, and PanelView 
8. Provide any training as required for new controls. 
9. Provide Control Drawings for new configuration including communication, configuration, 

and I/O.   
 
Station R: 

1. Installation and programming of an AB MicroLogix ML1400 PLC. This PLC shall 
interface with the existing MDS 9810 radio, but provide future capability for connectivity 
to a distributed Ethernet communication scheme.  

2. Provision and interconnection of relays to detect loss of either phase of single-phase 
pump supply voltage. Existing phase loss devices shall be evaluated for function and 
removed if not working properly.   

3. Install new level transducer. Existing Tesco Controller (Liquitronic) shall be 
decommissioned. Level Transducer will be connected to the AB PLC for main control.  

4. Level switches shall be installed to provide input to the PLC as well as drive relay 
bypass control.  

5. Provision of an APC SmartUPS for assuring power integrity to the PLC, 24VDC power 
supply, 12 VDC power supply for the radio, and other peripherals with a minimum uptime 
allowing for communication of power failure to the main PLC at WWTP #1.  

6. Cleaning and organization of controls, single-phase capacitor assemblies, cleaning of 
motor controller panel area, and labeling of wires as required for documentation.  
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7. Document new controls, PLC program, and PanelView 
8. Provide any training as required for new controls. 
9. Provide Control Drawings for new configuration including communication, configuration, 

and I/O.   
 
Station S:  
All services as specified in Station E. The panel and power components were deemed to be in 
acceptable condition and shall not be replaced. However, all associated wiring shall be cleaned 
up and documentation services shall apply.  
 
 
 
Project #4  – Newer Lift Station Enhancements 
Tasks to be performed: 
 
Bixler School: 
This facility is very new and only requires a thorough evaluation on the program content and 
function of the existing controller to PLC. Enhancements are estimated to be minor and 
communications are reasonably solid.  
 
Newport PS; the following will be performed: 
 

1. Evaluation of the Modicon Momentum program for function, annotation, and optimization 
2. Evaluation and assessment of the programming and control of pump speed control 
3. Assess, improve, modify, or otherwise affect the programming of the Magelis operator 

interface to improve operational information and controls access.  
4. Evaluate and implement bi-directional controls for set points and other functions needed 

by operations to meet normal VWNA control standards.  
5. Evaluate and assure field instrumentation is fully functional, calibrated, and integrated 

properly into the PLC.  
6. Direct Telstar in PLC modifications required to accomplish master PLC changes.  

 
Lakeshore PS; the following will be performed:  

1. Evaluation of the Modicon Momentum program for function, annotation, and optimization 
2. Evaluation and assessment of the programming and control of pump speed control and 

assure all displays and AFD’s are operating correctly.  
3. Provide analysis to optimize pumping control paradigm 
4. Assess, improve, modify, or otherwise affect the programming of the Magelis operator 

interface to improve operational information and controls access.  
5. Evaluate and implement bi-directional controls for set points and other functions needed 

by operations to meet normal VWNA control standards.  
6. Evaluate and assure field instrumentation is fully functional, calibrated, and integrated 

properly into the PLC.  
7. Direct Telstar in PLC modifications required to accomplish master PLC changes.  

 
The Lakes PS; the following will be performed: 

1. Evaluation of the Modicon Momentum program for function, annotation, and optimization 
2. Evaluation and assessment of the programming and control of pump speed control and 

assure all displays and AFD’s are operating correctly.   
3. Correct the panel mounted flow indicator mounting problem or replace as required.  
4. Evaluation and assessment of the programming and control of pump speed control 
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5. Assess requirement for the programming of the Magelis operator interface to improve 
operational information and controls access. The current Magelis has no user program 
installed or programmed.  

6. Evaluate and implement bi-directional controls for set points and other functions needed 
by operations to meet normal VWNA control standards.  

7. Evaluate and assure field instrumentation is fully functional, calibrated, and integrated 
properly into the PLC.  

8. Direct Telstar in PLC modifications required to accomplish master PLC changes.  
 
Village #4 PS; the following will be performed: 

1. Evaluation of the Modicon Momentum program for function, annotation, and optimization 
2. Evaluation and assessment of the programming and control of pump speed control and 

assure all displays and AFD’s are operating correctly.  
3. Provide analysis to optimize pumping control paradigm 
4. Assess, improve, modify, or otherwise affect the programming of the Magelis operator 

interface to improve operational information and controls access.  
5. Evaluate and implement bi-directional controls for set points and other functions needed 

by operations to meet normal VWNA control standards.  
6. Evaluate and assure field instrumentation is fully functional, calibrated, and integrated 

properly into the PLC. Direct Telstar in PLC modifications required to accomplish master 
PLC changes 

 
Additional Needs for Project #4: 
 
The current software licensed to the Town of Discovery Bay for programming Modicon PLC’s 
and Magelis Operator Interfaces is obsolete, out of support, and not applicable for current use. 
The options of replacement are FastTrack SoftWorx or Schneider / Square D software. Costs 
for the software are: 
 

1. Schneider Option at VWNA Cost: $7,600.24 – Quote received from Graybar Electric  
2. FastTrack SoftWorx Cost: $4,400.00 – Quote received from FastTrack Softworx and 

includes the Schneider option for Magelis OI Software.   
 
Either will work and the recommendation for the software is the lower cost FastTrack SoftWorx 
package.  
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DISCOVERY BAY LIFT STATION ENHANCEMENTS - Price Summary

Project #1 - Installation of Redundant Alarming
Labor Materials

Mission RTU 2,659.00$               Mission 800 RTU and first year monitoring

Telstar Services 1,800.00$              
Estimate from Paul as an approx. for 
interface programming to RTU

VWNA Installation 1,000.00$              

Installation and interface analysis to direct 
Telstar and provision of RSView32 
modifications

Totals 2,800.00$             2,659.00$              
Materials Handling Fee 265.90$                
Total for Project #1 5,724.90$             

Project #2 - Integrate Communication Between WWTPs #1 and #2

Option #1 2,000.00$              Low Cost WAP's
Includes labor, Boom Lift Rental, Materials, 
and Configuration

Option #2 7,500.00$              Full Cost Radio
Includes labor, Boom Lift Rental, Materials, 
and Configuration

Option #3 N/A TBD Scope is not VWNA 

Project #3 - Convert Older Lift Stations from Modicon to Allen-Bradley Controls
Labor Materials Contingency

Station A 3,040.00$              4,801.51$               784.15$              
Station C 2,630.00$              3,176.21$               580.62$              
Station D 2,630.00$              3,176.21$               580.62$              
Station E 3,040.00$              3,996.51$               703.65$              
Station F 2,630.00$              2,493.71$               512.37$              
Station G 2,630.00$              3,212.60$               584.26$              
Station H 2,630.00$              2,787.60$               541.76$              
Station J 3,040.00$              3,189.71$               622.97$              
Station R 2,630.00$              3,387.90$               601.79$              
Station S 2,630.00$              2,239.71$               486.97$              
Main Plant 2,890.00$              6,086.51$               897.65$              
Totals 30,420.00$           38,548.21$            6,896.82$          
Materials Handling Fee 3,854.82$             
Total for Project #3 79,719.85$           

Adder for Ultrasonic Option 11,880.00$            
Total with Ultrasonic 91,599.85$           

Project #4 - Analysis and Optimization of New Lift Stations
Labor Materials Software

Extended Costs
Page 5
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Bixler School PS 3,000.00$              500.00$                  

Material allowance is for instrument repair, 
or additional components if necessary. 
Labor is VWNA + Telstar, but ratio of total 
is not yet known. Estimate only

Village #4 PS 7,500.00$              1,000.00$               See note above
Lakeshore PS 6,200.00$              1,000.00$               See note above
The Lakes PS 6,200.00$              1,000.00$               See note above
Newport PS 5,700.00$              1,000.00$               See note above

Softwater for Modicon 4,400.00$           

Includes PLC and Magelis Software to be 
used by technicians on VWNA and on 
completion installed on SCADA PC, or 
dedicated technician laptop

Totals 28,600.00$           4,500.00$              4,400.00$          
Materials Handling Fee 450.00$                
Total for Project #4 37,950.00$           

Extended Costs
Page 5
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DISCOVERY BAY LIFT STATION ENHANCEMENTS - Project #3 Detail

STATION A
240 VAC 3 Phase 2 - Pumps (5 HP Each)

2 NEMA Starters (Alt. Bid IEC) w/OLR 215.00$       430.00$              
2 H-O-A selector 25.00$         50.00$                
1 30 x 36 x 10 NEMA 4X SS Cabinet 1,025.00$    1,025.00$           
1 backpanel for above 100.00$       100.00$              
2 Fuse Blocks 30.00$         60.00$                

10 FRN Dual Element (for 5 HP) 4.25$           42.50$                
2 TimeMark 2644 (240 VAC) 160.00$       320.00$              
4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                

50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

20 HLT Relays (voltage TBD) 10.26$         205.27$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
1 2711C-T6M 600.30$       600.30$              
2 Level Switch 127.00$       254.00$              

Material Total 4,551.51$           
STATION C
240 VAC 3 Phase 2 - Pumps (5 HP Each)

2 NEMA Starters (Alt. Bid IEC) w/OLR 215.00$       430.00$              
2 H-O-A selector 25.00$         50.00$                
1 26 x 32 backpanel 100.00$       100.00$              
2 Fuse Blocks 30.00$         60.00$                

10 FRN Dual Element (for 5 HP) 4.25$           42.50$                
2 TimeMark 2644 (240 VAC) 160.00$       320.00$              

4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                
50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

20 HLT Relays (voltage TBD) 10.26$         205.27$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
0 2711C-T6M 600.30$       -$                    
2 Level Switch 127.00$       254.00$              

Material Total 2,926.21$           
STATION D
240 VAC 3 Phase 2 - Pumps (5 HP Each)

2 NEMA Starters (Alt. Bid IEC) w/OLR 215.00$       430.00$              
2 H-O-A selector 25.00$         50.00$                
1 26 x 32 backpanel 100.00$       100.00$              
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2 Fuse Blocks 30.00$         60.00$                
10 FRN Dual Element (for 5 HP) 4.25$           42.50$                
2 TimeMark 2644 (240 VAC) 160.00$       320.00$              
4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                

50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

20 HLT Relays (voltage TBD) 10.26$         205.27$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
0 2711C-T6M 600.30$       -$                    
2 Level Switch 127.00$       254.00$              

Material Total 2,926.21$           
STATION E
240 VAC 3 Phase 2 - Pumps (15 HP Each)

2 NEMA Starters (Alt. Bid IEC) w/OLR 375.00$       750.00$              
2 H-O-A selector 25.00$         50.00$                
2 Fuse Blocks 30.00$         60.00$                

10 FRN Dual Element (for 15 HP) 4.25$           42.50$                
2 TimeMark 2644 (240 VAC) 160.00$       320.00$              
4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                

50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

20 HLT Relays (voltage TBD) 10.26$         205.27$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
1 2711C-T6M 600.30$       600.30$              
2 Level Switch 127.00$       254.00$              

Material Total 3,746.51$           
STATION F
240 VAC 3 Phase

2 TimeMark 2644 (240 VAC) 160.00$       320.00$              
4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                

50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

20 HLT Relays (voltage TBD) 10.26$         205.27$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
0 2711C-T6M 600.30$       -$                    
2 Level Switch 127.00$       254.00$              

Material Total 2,243.71$           
STATION G
240 VAC 1 Phase

1 NEMA 4X 24 x 24 x 8 enclosure and BP 425.00$       425.00$              
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4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                
50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

12 HLT Relays (voltage TBD) 10.26$         123.16$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
1 KPSI 750 Level Transducer 950.00$       950.00$              

Material Total 2,962.60$           
STATION H
240 VAC 1 Phase

4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                
50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

12 HLT Relays (voltage TBD) 10.26$         123.16$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
0 2711C-T6M 600.30$       -$                    
1 KPSI 750 Level Transducer 950.00$       950.00$              

Material Total 2,537.60$           
STATION J
240 VAC 3 Phase

2 TimeMark 2644 (240 VAC) 160.00$       320.00$              
4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                

50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

20 HLT Relays (voltage TBD) 10.26$         205.27$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
0 2711C-T6M 600.30$       -$                    
1 KPSI 750 Level Transducer 950.00$       950.00$              

Material Total 2,939.71$           
STATION R
240 VAC 1 Phase

4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                
50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

12 HLT Relays (voltage TBD) 10.26$         123.16$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
1 2711C-T6M 600.30$       600.30$              
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1 KPSI 750 Level Transducer 950.00$       950.00$              
Material Total 3,137.90$           

STATION S
240 VAC 3 Phase

2 TimeMark 2644 (240 VAC) 160.00$       320.00$              
4 (2 to 10) AMP DIN CB (Amps TBD) 17.91$         71.63$                

50 Terminals 0.56$           27.86$                
6 End Barriers 0.42$           2.54$                  
6 End Stops 0.90$           5.41$                  

20 HLT Relays (voltage TBD) 10.26$         205.27$              
1 DIN Rail Chunk 4.25$           4.25$                  
1 ML1400/24VDC Sink - 120 VAC PS 575.00$       575.00$              
1 1762-IF4 252.75$       252.75$              
1 SUA-500 VA Smart UPS 525.00$       525.00$              
0 2711C-T6M 600.30$       -$                    

Material Total 1,989.71$           

MAIN PLANT
1 MDS 9810 (includes Antenna and Cable) 1,877.00$    1,877.00$           
1 AB SLC 552 2,167.00$    2,167.00$           
1 AB 1746-A4 146.95$       146.95$              
1 AB 1746-P1 195.85$       195.85$              
1 AB 1746-OX8 218.45$       218.45$              
1 Hammond NEMA1 Enclosure 195.61$       195.61$              
1 2711C-T10M 1,185.00$    1,185.00$           

Material Total 5,985.86$           
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MCC/Other PLC PanelView Level Programming Installation

Materials Material Material Material

Station A 2,344.46$        1,352.75$        600.30$        254.00$     1,000.00$      1,360.00$    
Station C 1,319.46$        1,352.75$        -$              254.00$     820.00$         1,130.00$    
Station D 1,319.46$        1,352.75$        -$              254.00$     820.00$         1,130.00$    
Station E 1,539.46$        1,352.75$        600.30$        254.00$     1,000.00$      1,360.00$    
Station F 636.96$           1,352.75$        -$              254.00$     820.00$         1,130.00$    
Station G 659.85$           1,352.75$        -$              950.00$     820.00$         1,130.00$    
Station H 234.85$           1,352.75$        -$              950.00$     820.00$         1,130.00$    
Station J 636.96$           1,352.75$        -$              950.00$     1,000.00$      1,360.00$    
Station R 234.85$           1,352.75$        600.30$        950.00$     820.00$         1,130.00$    
Station S 636.96$           1,352.75$        -$              820.00$         1,130.00$    
Main Plant 1,877.65$        2,923.86$        1,185.00$     2,040.00$      850.00$       

Materials Labor Contingency
Station A 4,801.51$        3,040.00$        784.15$        
Station C 3,176.21$        2,630.00$        580.62$        
Station D 3,176.21$        2,630.00$        580.62$        
Station E 3,996.51$        3,040.00$        703.65$        
Station F 2,493.71$        2,630.00$        512.37$        
Station G 3,212.60$        2,630.00$        584.26$        
Station H 2,787.60$        2,630.00$        541.76$        
Station J 3,189.71$        3,040.00$        622.97$        
Station R 3,387.90$        2,630.00$        601.79$        
Station S 2,239.71$        2,630.00$        486.97$        
Main Plant 6,086.51$        2,890.00$        897.65$        
Sub Totals 38,548.21$      30,420.00$      6,896.82$    
Total 75,865.03$      
Optional Total 87,745.03$      
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Documentation Construction Labor and Contingency Extended with Ultrasonic 

Materials * Materials Option
680.00$            250.00$          7,841.51$      784.15$     8,625.66$             10,066.66$           
680.00$            250.00$          5,806.21$      580.62$     6,386.83$             7,827.83$             
680.00$            250.00$          5,806.21$      580.62$     6,386.83$             7,827.83$             
680.00$            250.00$          7,036.51$      703.65$     7,740.16$             9,181.16$             
680.00$            250.00$          5,123.71$      512.37$     5,636.08$             7,077.08$             
680.00$            250.00$          5,842.60$      584.26$     6,426.86$             7,171.86$             
680.00$            250.00$          5,417.60$      541.76$     5,959.36$             6,704.36$             
680.00$            250.00$          6,229.71$      622.97$     6,852.68$             7,597.68$             
680.00$            250.00$          6,017.90$      601.79$     6,619.69$             7,364.69$             
680.00$            250.00$          4,869.71$      486.97$     5,356.68$             7,051.68$             

-$                 100.00$          8,976.51$      897.65$     9,874.16$             9,874.16$             
75,865.03$          87,745.03$           

* This category includes items such as conduits, fittings, conductors, wire ties, etc. 
as required as required at each location.  These costs will be tracked and only 

invoiced if incurred.
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  Contractor License #422364 
 

CONTROL SYSTEM INTEGRATION • INSTRUMENTATION SALES & SERVICE 
SCADA • PLC/HMI • Telemetry • Calibration • Maintenance 

 
 
September 14, 2009 
 
 
Virgil Koehne 
Town of Discovery Bay 
1800 Willow Lake Rd. 
Discovery Bay, CA 94505 
 
 
Subj:  Radio Telemetry System Improvements - Survey Results and Recommendations 
Ref: Telstar SR19583 
 
 
Dear Virgil: 
 

Last year Telstar had prepared a proposal to relocate the SCADA PC, polling master 
PLC, and master radio from WWTP1 to WWTP2.   On August 21, I performed a radio path 
survey at selected telemetry sites within the Town to validate the concept of using WWTP2 as 
the master polling site, determine what options would be available to improve the weak 
communication paths, and where possible perform repairs to the system to make immediate radio 
communication improvements. 

Attached to this memo is a the survey log.  The survey results are explained in this 
memo, and a list of options for improving the system is also presented. 

 
 
SURVEY RESULTS EXPLAINED – Reference Attachment 

1. Columns C and D compare signal strengths achieved over a one year period with 
WWTP1 as the master polling station, using the existing master antenna and mast.   

a. At LS-A and LS-E, the radio was replaced with a repaired unit, and the RSSI 
(received signal strength indication) improved dramatically. 

b. Over the one year time span, RSSI at all sites (except the ones mentioned above) 
was the same or worse, and at LS-C, LS-G, and Lakeshore LS much worse. 

c. LS-J radio has low transmit power and should be replaced.  The radio path has 
many houses and trees which results in poor data transmission performance. 

2. Columns J and K indicate the correct direction to point at WWTP1 and the actual 
direction the antenna is pointing respectively, in degrees magnetic.  In many cases there 
is a significant difference in the two columns.  The directional Yagi antennas used at the 
remote stations have an approximate horizontal window of ±15 degrees.  So correcting 
antenna misalignments would help improve RSSI. However in some cases there are 
houses or trees directly in the path and the antennas are rotated off axis to attempt to 
alleviate the path problem. 

3. Columns H, I provide reference information about the antennas. 
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4. Column P indicates the RSSI values achieved in September of last year, using WWTP2 
as the master polling station, using a 6dB omni-directional antenna 30’ above ground 
level.  At the remote stations, the existing antennas and masts were used, without 
changing the configured azimuth.  I did this test as a quick “what if” scenario so it’s 
results can be considered “worst case”.  If WWTP2 becomes the master polling station, 
then the antennas at the remote stations should be physically aligned at WWTP2. 

5. Column O is similar to column P with the following differences in testing:  1) A 6dB 
omni-directional antenna was mounted 70 feet above ground at WWTP2.  2) At the 
remote stations a separate 10dB Yagi antenna was used at the height indicated in the log. 

6. Column Q is the same as column P except Willow Lake WTP was used as the master 
radio. 

 
 
SUGGESTIONS FOR RECONFIGURING THE SYSTEM TO IMPROVE RADIO PATHS 
 Depending on the time horizon, there are several options available.  Currently, the 
RSView screens are viewed remotely using a remote access software called VNC (PCAnywhere 
is also used) via a wireless Ethernet link that is part of the video surveillance system.  This 
access method was intended only as a stop gap measure for expedience and not intended for long 
term use.  Ultimately it makes sense to relocate the SCADA PC, master polling PLC, and master 
radio from WWTP1 to WWTP2 simply because WWTP2 is where the personnel are that 
consume the data provided by the SCADA system.  Relocating the system would eliminate the 
need for the Ethernet link between the two plants, eliminating a critical point of failure. 
 
List of Options: 

1. Relocate Master station from WWTP1 to WWTP2 
At WWTP2: install 70’ antenna tower, relocate SCADA PC, polling master PLC, 

master radio, antenna to be high gain sector type antenna (90° beamwidth, results in 
superior coverage).  This option results in the most efficient transfer of data, and 
simplest overall system configuration.  The disadvantage is the cost of the new tower 
and the labor to implement the new polling method.  Also, while almost every remote 
station would have a better communication path than at present, there are one or two 
remote stations that still would not have a clear path.  Which brings us to option 2… 
 

2. Install repeater station at Willow Lake WTP 
To implement this, one new radio and antenna would be added at Willow Lake, 

no other materials required.  I have investigated this site and determined that the 
conduit for the antenna feedline is full, no room for another coax.  Therefore all the 
radios would be relocated to the base of the tank, inside a small new enclosure, this 
will also improve signal strength due to the shorter feedlines required.  The serial data 
lines would be extended from the PLC to the new radio enclosure, using the conduit 
presently used for the antenna feedlines.  

The advantages are that only one radio and antenna are added to the system.  The 
only changes to the system would be realigning some of the remote station antennas 
to point at Willow Lake, so the implementation of this option could be done rapidly, 
one or two days. Option 1 above need not be implemented in order to implement this 
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option. The repeater antenna would be mounted on top of the tank, so a tower is not 
needed.      

Another advantage of this option is that several of the remote stations nearby have 
excellent signal strength to Willow Lake, stations that would otherwise have trouble 
communicating with WWTP1 or WWTP2. 

The cost to implement this repeater is very low, approximately $4500 including 
parts and labor.  

The downside is that a repeater station is another point of failure and several of 
the remote stations still do not have a clear path to Willow Lake so they would 
continue to have path issues (unless option 1 is also implemented and/or we mounted 
the antenna at Willow Lake 50’-80’ high). 

 
3. No changes 

Make no changes to radios other than repairing defective 9810s (LS-J), raising 
antenna masts, increasing antenna gains.  This is not the lowest cost option, and will 
result in periodic communication failures and the resulting consequences. 
 

4. Change antenna polarization from vertical to horizontal 
This is a simple change to make, the master antenna is changed to a model with 
horizontal polarization (material cost ~$1500), and the remote station antennas are 
simply rotated 90° axially.  This will result in somewhat improved signal strength and 
also eliminate much interference, as most interference is vertically polarized. 

 
 
Suggested configuration if options 1 & 2 are implemented: 

Site Suggested configuration 

WWTP Plant 1 Convert to remote station, master at WWTP2.  Relocate polling 
master PLC to WWTP2. 

WWTP Plant 2 Change radio to master. Modify PLC program to be polling 
master. 

Lift Station A Use Willow Lake as repeater. 

Lift Station C Use Willow Lake as repeater. 
Lift Station D Use Willow Lake as repeater. 
Lift Station E Use either Willow Lake as repeater or WWTP2 70' as master. 
Lift Station F Use Willow Lake as repeater. 
Lift Station G Use Willow Lake as repeater. 
Lift Station H Use WWTP2 70' as master. 
Lift Station J Use WWTP2 70' as master, raise station antenna to 20', use 

higher gain antenna. 
Lift Station S Use WWTP2 70' as master, use higher gain antenna. 

Lakeshore Lift Station 
(Village 2) 

Use WWTP2 70' as master. 

The Lakes Lift Station Use either Willow Lake as repeater or WWTP2 70' as master. 
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(Village 3) 
Newport Drive WTP PLC 10 Use WWTP2 70' as master, raise antenna, use higher gain 

antenna. 
West Village 4 Use Willow Lake as repeater. 

Bixler School LS Use either Willow Lake as repeater or WWTP2 70' as master. 
 
 
 
OTHER OPTIONS 

1. TransNET 
The 9810 radio is still available from MDS, though its technology is about 15 

years old.  Due to the age of the Discovery Bay SCADA system, some of the radios are in 
need of repair, some have low transmit power, one radio’s diagnostic port has failed.  
Some of the 9810s in use are some of the earliest units made by MDS, the ones with the 
black labels are no longer repairable, only 9810s with silver labels are still repairable. 

The next generation of serial radio from MDS is the TransNET.  The TransNET is 
also a 900 MHz frequency hopping spread spectrum serial radio (FHSS) like the 9810, 
but uses newer compression and error checking algorithms to squeeze more bandwidth 
into the same radio spectrum, up to 115K Baud (TransNET) versus 19,200 Baud (9810).  
The result is more dependable performance.  The TransNET is slightly less expensive at 
$995 each, replacement 9810s are $1180 each.   

The TransNET is not compatible with the 9810, the two models won’t 
communicate with each other.  So remote stations with TransNET radios would need to 
communicate with a TransNET master radio.   

An option to consider would be similar to option 2 above, however the new 
master radio at the repeater station would be a TransNET instead of 9810.  Remote 
stations that would communicate with this site would also need to have TransNET radios 
installed.  The advantage to this option is more reliable communication to the remote 
stations.  The downside is a higher installation cost as the 9810 radios at the remote 
stations would need to be replaced with TransNETs. Only the stations communicating 
with the repeater would be affected though. 

 
2. Other Types of Radios 
 So far, I have only discussed serial radios.  There are many other types of radios 
that could be used in this system, the list is beyond the scope of this memo.  However, a 
common desire of many new telemetry systems is to use Ethernet capable radios.  These 
provide many advantages.  Kip Edgley has expressed a desire to modernize the SCADA 
system with new PLCs and radios so that online PLC editing could be performed.  This 
would be possible with Ethernet radios.  (Depending on the model of PLC used, this may 
also be possible using serial radios.) 
 Ethernet radios are available in many bands including UHF, 900 MHz, 2.4GHz, 
4.9GHz, and others.  Some of the considerations when selecting an Ethernet radio 
include: security features, frequency band, unit cost, installation costs, signal strength 
requirements, etc. 
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I hope this memo proves useful to you and has helped clarify some of the options open to you for 
improving the quality of the radio communications for your SCADA system. 
 
If you have any questions, please do not hesitate to contact me. 
 
Best Regards, 
 
 
Paul Berson 
Sr. Project Manager, ext. 180 
 
 
 
Attachment 
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6

7

8
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10
11

12
13

14
15
16
17
18
19

20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36

A C D H I J K O P Q R S

Site 8/21/2009 9/5/2008

Antenna 
Gain 
(dBd)

Antenna 
Height
(ft above 
ground)

Correct 
Azimuth to 
WWTP1 
(deg Magnetic)

Current 
Antenna 
Azimuth 
(deg Magnetic)

WWTP2 
70' high 
master

WWTP2 
30' high 
master

Willow Lakes 
WTP ‐ 
40' high 
master

Suggestions for 
existing 

equipment
1 ‐ Use a higher gain antenna.  
2 ‐ Raise antenna higher.  

3 ‐ Repair radio. 
4 ‐ Antenna needs weather seal. 
5 ‐ Panel interior needs cleaning.
6 ‐ Correct antenna azimuth. Misc. Notes

WWTP Plant 1 NA/20 ‐ ‐

WWTP Plant 2 ‐58/30

Lift Station A ‐96 ‐103/22 7 12 127 118 ‐91 @ 24' ‐105 ‐92 1245

Ham xmitter in path to WWTP1. Bad 
Battery. On 8‐21‐09 replaced existing radio 
(S/N 823618) with Telstar used radio (S/N: 
97497).  Old unit had low TX power.

Lift Station C ‐1114 ‐105/20 7 12 147 1251 ‐94 @ 24' ‐95 ‐87 145 Faces large house. Bad Battery.
Lift Station D ‐96 ‐96/26 7 20 141 125 ‐92 ‐88 45

Lift Station E ‐96 ‐120/11 7 12 129 1602 ‐87 @ 12' ‐120 ‐94 245 Bad battery.
Lift Station F ‐87/27 2 12 45

Lift Station G ‐110 ‐106/22 7 12 145 2002 ‐87 @ 24' ‐93 ‐67 1345

Antenna buried in Palm tree. Low TX 
power. Installed radio from LS‐A (S/N: 
823618), because LS‐G radio had bad 
diagnostics port.

Lift Station H ‐75/27 3 10 45

Lift Station J ‐111 ‐111/16 7 10 64 70 ‐88 @ 24' ‐120 ‐108 245 Many obstructions close to station.
Lift Station R ‐87/30 45
Lift Station S ‐98 ‐96/24 7 25 68 55 ‐93 ‐102 45

Lakeshore Lift Station (Village 2) ‐112 ‐108/21 10 25 112 135 ‐86 @ 24' ‐114 ‐91 46
Newport Drive Lift Station ‐83/25 45

The Lakes Lift Station (Village 3) ‐105 ‐99/24 10 25 124 110 ‐84 @ 24' ‐100 ‐85 46

Newport Drive WTP PLC 10 ‐98 ‐98/12 7 18 89 90 ‐82 @ 24' ‐106 ‐103 24
Newport Drive WTP PLC 11 NA/23
Willow Lakes WTP PLC 10 ‐91/27
Willow Lakes WTP PLC 11 NA/26

Well 1B ‐81/25
Well 2 ‐53/28
Well 5 ‐75/26

West Village 4 ‐105 ‐104/19 10 16 129 135 ‐110 @ 24' ‐112 ‐87 2 Antenna needs drip loop.
Bixler School LS ‐99 ‐99/13‐24 7 16 131 135 ‐83 @ 24' ‐86

Golf Course Valve Station ‐68/25 4 Antenna needs drip loop and weather seal.

Footnotes:
1. Antenna is rotated so as to avoid a Palm tree in the path.
2. Antenna is rotated so as to avoid a house in the path.
3. ‐
4. ‐96dB to WWTP1 @ 24' high away from Palm Tree in path.

MDS 9810 RADIO CONFIGURATION & PERFORMANCE DATA MISC. TESTS NOTES
RSSI (dBm)/SNR
(to WWTP1, using existing 

mast/antenna)

RSSI TESTS TO … 
(dBm @ local mast Ht.)

 
H-190



  Contractor License #422364 
 

CONTROL SYSTEM INTEGRATION • INSTRUMENTATION SALES & SERVICE 
SCADA • PLC/HMI • Telemetry • Calibration • Maintenance 

 

 
1717 Solano Way, Unit 34, Concord, CA 94520   Phone 925-671-2888, Fax 925-671-9507 
4017 Vista Park Court, Sacramento, CA 95834   Phone 916-646-1999, Fax 916-646-1096 

202 South Douty Street, Hanford, CA 93230   Phone 559-584-7116, Fax 559-584-8028 
Page 1 of 4 

December 23, 2010 
 
 
Virgil Koehne 
Town of Discovery Bay 
1800 Willow Lake Rd. 
Discovery Bay, CA 94505 
 
 
Subj:  WWTP Ethernet Connectivity Recommendations 
Ref: Telstar SR21316 
 
 
Dear Virgil: 
 
There are two issues that we discussed, Internet Connectivity in general, and Ethernet 
communication between Plant 1 and Plant 2.  This memo documents some of the problems and 
possible solutions. 
 
Internet Connectivity  

My understanding is that Plant 2 has been experiencing problems getting on to the Internet.  
Plant 2 uses a wireless Ethernet link to connect to the local ISP (Internet Service Provider), 
Spectral.  That wireless link is experiencing interference from an unknown source somewhere in 
the radio path.  They have experimented with different equipment to try to overcome the 
interference but to no avail.   

One possible solution that has been proposed is to use the Marina site as a repeater, since that 
path from the ISP to the Marina is working, and Plant 2 has a line of sight path to the Marina.  I 
do not know if this has been tested yet.  One advantage of this plan is the low cost of its 
implementation.  One disadvantage is that there is no guarantee that those radio paths will be 
interference free for any length of time.  Radio interference in the Wifi band is a fact of life, and 
there is little recourse you would have to stop the interferer. 

A second possible solution would be to find a location that Comcast or AT&T services with 
broadband internet and relay the data from this location to either Plant 1 or Plant 2.  Cherry Hills 
Drive runs along the west side of Plant 1 and the homes on this street do have broadband Internet 
access.  It may be possible to get AT&T or Comcast to provide broadband to Plant 1 or even to 
the Golf Course Valve Station, by running the signal in an underground conduit to the nearest 
access point.  [Note:  I contacted AT&T about this and the representative I spoke to could not 
say definitely since I did not have an exact street address to give him on Cherry Hills Drive, but 
he thought it should be possible.  They gave me the number of their local Engineering Office 
(925) 823-7341 who would confirm if it is possible.  I left a message with the Engineering 
office.] 
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Plant to Plant Ethernet Connectivity 
 At this time, the SCADA PC is located at Plant 1, because master PLC and master radio 
are here.  All of the remote stations, (wells, water treatment plants, lift station, etc.) communicate 
with Plant 1 via unlicensed frequency hopping spread spectrum radios.  However, the operations 
staff is located at Plant 2.  In order for the operations staff to have visibility of the SCADA 
information, a remote connection is made from a desktop PC at Plant 2 to the SCADA PC at 
Plant 1 over a wireless Ethernet link, using Cisco Aironet Wifi radios.  This wireless link is 
independent of the Wifi link used for Internet access, however it uses the same radio band.  The 
Aironet radios were provided as part of the video surveillance system and were never intended 
for interplant networking purposes, only for relaying video images back to the Town Offices.  
The Aironet radios were used for the sake of expediency as a stop gap measure, since the offices 
at Plant 2 had just been built and the new RSView SCADA system had just been installed, 
replacing the obsolete Factorylink SCADA system which was unreliable, and there was no other 
available means to network the two plants together. 
 Means by which the two plants can be networked include fiber optic cable, copper wire, 
and wireless.  Fiber optic will permit the greatest possible bandwidth but would require the 
installation of approximately 3000 feet of cable, terminations, and media adapters.  This would 
cost between $5000-$10,000 to install.  Copper wire is slightly less expensive, with slightly 
lower performance.  Fiber or copper would provide a long term, secure link between the two 
plants.  A wireless link will provide lower bandwidth and is less secure than fiber and copper, 
but is significantly less expensive to install.  Equipment costs are approximately $500 per site, 
and installation labor is minimal, ~$750 per site.  You must ensure that there is a line of sight 
path between the antennas with absolutely no objects in the way.  This may require installation 
of tall masts.  A 40’ mast for Plant 2 would cost approximately $3000 plus installation.  [Note: A 
side benefit to installing a mast here is that it could also be used for the SCADA system radio, in 
case you later decide to move the master station from Plant 1 to Plant 2.  Something to think 
about.  We had provided a quote to you to do this about two years ago.] 
 
 
Recommendations 
 Since this project is for a municipality, you are allowed to use the 4.9GHz Public Safety 
band.  The advantage of this band is that use is restricted to public safety agencies. Generally this 
covers all government entities, private companies sponsored by a government entity (such as 
private ambulance services) and any organization with critical infrastructure (power companies, 
pipelines, etc.).  Also, channel assignments are handled by a local frequency coordinator, 
therefore if anyone interferes with your signal, you have legal recourse to get them to stop.  The 
cost of the license is minimal, ~$500 including frequency coordination labor. 
 You could consider installing a 4.9GHz radio at Plant 2 and another at your ISP, this 
might solve the Internet connectivity problem. Then install a third radio at Plant 1 to solve the 
plant networking problem.  Alternatively, you could have AT&T or Comcast install broadband 
Internet access at Plant 1, and then just a pair of 4.9GHz radios, one at each plant, would solve 
both problems at once. 
 
 
Following are two figures.  Figure 1 is a satellite image showing the locations of the SCADA 
related stations.  Figure 2 is an image indicating the path of a fiber or cable between Plant 1 and 
Plant 2.  The path length is approximately 2800 feet. 
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Figure 1 - Discovery Bay SCADA Sites 

 
 

H-193



 

 Page 4 of 4 

Figure 2 - WWTP1 to WWTP2 Fiber Run 
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Appendix C 

Town of Discovery Bay Community Services District 
Technical Memorandum No. 2 

Discovery Bay WWTP Special Influent 
Monitoring, July 2011 
Prepared By: Jeffrey R. Hauser, P.E. 

Reviewed By: Steven L. Beck, P.E. 
Gregory Harris, P.E. 

Date: September 12, 2011 

1.0 BACKGROUND AND PURPOSE 

A draft of the Discovery Bay Wastewater Treatment Plant Master Plan was completed in 
March, 2011.  Because of inconsistent and questionable historical plant data, the draft Master 
Plan was based on existing wastewater characteristics primarily developed in a special 
monitoring effort conducted in December 2007 and discussed in Technical Memorandum 1.  
Before proceeding to finalize the Master Plan, however, it was decided to complete a second 
special influent monitoring effort in July 2011.  The purpose of this memorandum is to present 
and evaluate the results of that second special monitoring effort, which was completed from 
July 7 through July 20, 2011. 

2.0 SAMPLING METHODS 

Prior to the sampling effort, a pumped mixing system was installed in each plant headworks to 
keep the areas both upstream and downstream of the influent screen well-mixed.  Pump suction 
was from downstream of the screen and discharge was both upstream and downstream.  To 
maintain a pool at the sampling location and to prevent back-mixing of RAS into the area 
downstream from the screen, a short (approximately 8 inches high) stop plate was to be installed 
downstream from each screen and upstream from the point of addition of RAS.  However, a steel 
screen support angle mounted inside the channel was in the way and prevented the installation of 
the stop plate in the Plant 2 headworks.  Therefore, the pumped mixing system was not operated 
in the Plant 2 headworks.  Although it had been planned to take samples from downstream of 
each screen to eliminate the issue of rag accumulation on the sample intake strainer, a 
phenomenon that has historically impaired proper sampling and has resulted in questionable data, 
this was not possible at Plant 2 because of the inability to install the stop plate.  Therefore, except 
as otherwise noted, all samples from both plants were taken upstream from the respective 
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screens.  To prevent rag accumulation on the sample intake strainer, plant operators installed the 
sample intake tube and strainer within a vertical perforated pipe in each of the headworks 
channels.  The vertical pipes were 6-inch and 3-inch diameter for Plants 1 and 2, respectively.  
Perforations were approximately 1-inch diameter and were spaced several inches apart both 
vertically and horizontally (around the circumference of the pipe). 

The flow in the headworks at each plant is intermittent, based on cycling of the plant influent 
pumps.  The pump cycle times are variable with influent flow.  When observed at about 
10:30 AM on August 17, 2011, pump on and off times were about 3 minutes each for the pumps 
serving Plant 2. 

Based on field observations by Stantec and Herwit on August 17, 2011, the sampling locations in 
both plants were well-mixed while the influent pumps were operating.  In Plant 1, with the 
pumped mixing system, the sampling location remained well-mixed, even when the influent 
pumps were not operating.  At Plant 2, however, the sampling location was not well mixed when 
the influent pumps were not in operation.  However, as discussed below, this is not believed to 
have significantly impacted the samples. 

With flow proportional sampling, an automatic sampling sequence can be initiated only when the 
influent pumps are on.  However, since a sample sequence includes purge and sample draw times 
and can last for approximately one minute, it is likely that some sampling events were started 
while the plant influent pumps were running, but were completed after the pumps had stopped.  
With the mixed pool at the sample location in Plant 1, this phenomenon would not be of concern, 
as the sample tube would always be submerged in well-mixed sewage, whether the influent 
pumps were running or not.  At Plant 2, however, when the influent pumps stopped running, 
there was no significant mixing at the sample location and the water level dropped, possibly 
below the sampler intake tube.  It is believed that this did not significantly impact the 24-hour 
composite sample characteristics for the following reasons: 

1. The probability of drawing substantial sample volumes while the influent pumps were 
not running is low. 

2. To the extent sampling events did extend into times when the influent pumps were not 
running, the sample sequences would have been completed very soon after the influent 
pumps stopped and before significant settling of suspended solids could have occurred. 

3. If the water level did drop below the sample intake tube when the influent pumps were 
off, no samples would have been drawn at such times. 

At Plant 1, return flows from an experimental wetlands system are pumped into the headworks at 
a location that was immediately downstream from the sample intake point.  With the pumped 
mixing system, the wetlands return flow could have resulted in dilution of the plant influent 
sample if the wetlands return pumps happened to be operating during a sample event that 
continued after the plant influent pumps had stopped.  Because the probability of such 
occurrences is believed to be low, it is likely that 24-hour composite samples would not have 
been significantly affected.  If the wetlands return pumps were operating at the same time as the 
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plant influent pumps, the high velocity in the headworks channel would have likely prevented 
back-mixing of the wetlands return flow to the sample intake location. 

Twenty-four-hour flow-proportional composite influent samples were taken daily at each plant 
from July 7 through July 20, 2011.  On July 19 and 20, samples were taken both upstream and 
downstream of the screen at Plant 1.  In addition to influent sampling, grab samples were taken of 
the mixed liquor in the Plant 1 oxidation ditch on four occasions (July 11, 18, 19, and 20). 

3.0 MONITORING RESULTS AND DISCUSSION 

The influent constituents that were monitored for and the results are shown in Table 1.  Also 
shown in Table 1 are ratios of Plant 2 concentrations to Plant 1 concentrations for the 
constituents monitored for Plant 2.  Ratios of different constituent concentrations within each 
plant are shown in Table 2.  Influent COD, BOD, TSS, and TKN constituent concentrations for 
Plants 1 and 2 are shown graphically in Figures 1 and 2, respectively.  In Figures 3 through 6, the 
results for Plant 1 are compared to the results for Plant 2 for COD, BOD, TSS, and TKN, 
respectively.  In Figures 7 through 10, respectively, the following constituent ratios are shown for 
both plants: COD/BOD, TSS/BOD, TKN/BOD, and VSS/TSS. 

Key observations from the results are presented below: 

1. During the sampling period, the influent wastewater for both plants was relatively low 
in strength.  For example, the average influent BOD was only 146 and 168 mg/L, 
respectively, for Plants 1 and 2.  This compares to an average of 238 mg/L determined 
in a similar monitoring effort in December 2007.  TSS values were 145 and 158 mg/L 
for Plants 1 and 2, respectively, compared to 356 mg/L in December 2007. 

2. Although there was significant variability, average constituent ratios for both plants 
were in-line with typical values for domestic sewage, which are as follows:  COD/BOD 
= 2.0, TSS/BOD = 1.0, TKN/BOD = 0.20, VSS/TSS = 0.90, NH3-N/TKN = 0.7. 

3. The influent to Plant 2 was generally about 15% to 30% higher in strength than that to 
Plant 1. 

As noted under Item 1, above, the July 2011 monitoring results indicate a lower strength 
wastewater than the December 2007 results.  Plant effluent flows were similar during both 
monitoring periods (average of 1.61 Mgal/d and 1.57 Mgal/d for the 2007 and 2011 monitoring 
periods, respectively), so differences in dilution with I/I is not believed to be a factor.  For the 
December 2007 monitoring effort, high TSS values (including 4 of 14 results above 500 mg/L) 
and high ratios of TSS/BOD (including 12 of 14 results above 1.3) were troubling.  Such results 
can occur when the sample intake is on the floor and the sampling location is not well-mixed, 
leading to excessive intake of solids that tend to settle on the floor.  This would increase both the 
BOD and TSS, but the TSS would increase more, leading to high TSS/BOD ratios.  For the 
current monitoring effort (July 2011), care was generally taken to sample from well-mixed 
locations several inches above the floor.  Excessively high TSS values were not seen in the July 
2011 monitoring effort and the TSS/BOD ratios were, on average, in-line with expectations.  
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Constituent ratios for COD/BOD and TKN/BOD were also more consistent and in-line with 
expectations in July 2011 than in December 2007.  In these regards, the 2011 monitoring results 
would seem to be more reliable than those in 2007.  However, the overriding issue with the July 
2011 data is that the indicated wastewater strength is too low to be credible based on the District 
population, as discussed later in this document. 

In comparing the results for samples before and after the screen in the Plant 1 headworks on 
July 19 and 20, no statistically significant difference is noted.  This is not surprising for two 
reasons: 1) the screens remove rags and large solids that would not be expected to significantly 
change sample characteristics, and 2) the pumped mixing system resulted in blending of the 
wastewater from before and after the screen. 

3.1 FLOWS AND BOD LOADS 

Plant flow data for the monitoring period are shown in Table 3.  The flow data are dated from 
July 6 through July 19, which is one day prior to the sample dates shown in Table 1.  This is 
because a 24-hour composite sample completed in the morning on a given date is most 
representative of the plant influent on the previous date. 

Influent flows to each plant were monitored using a magnetic flow meter at the influent pump 
station and the flume in that plant’s headworks.  In general, the flumes seemed to indicate 
slightly higher flows than the magnetic flow meters.  The combined plant effluent flow is 
measured using a flume.  The flow readings from the effluent flume were substantially higher 
than the sum of the influent flows to the two plants.  For example, the average flow for the 
monitoring period was 1.574 Mgal/d based on the effluent flow meter and 1.307 Mgal/d based on 
the sum of averaged influent flume and magnetic flow meter results for the two plants. 

The averaged influent flume and magnetic flow meter values indicated in Table 3 were used 
together with the respective plant influent BOD concentration data to calculate influent BOD 
loads to the two plants, as shown in Table 4.  Also shown in the table are the total flows and 
BOD loads for both plants based on the influent flow meters and the combined average influent 
BOD concentration (calculated from the total flow and total load).  Finally, in Table 4, the BOD 
loads that would be implied by using the effluent flows combined with the total averaged influent 
BOD concentrations are shown.  As indicated in the table, the BOD loads calculated based on 
influent flows and those based on effluent flows result in per capita BOD loads of about 0.13 and 
0.16 lb/d, respectively (based on a District population of 13,352 from the 2010 census).  These 
per capita BOD loads are considered to be too low to be credible.  For communities with garbage 
grinders, the 10 States Standards recommends an average design BOD load of 0.22 lb/d per 
person.  Based on studies in other communities in California, this is believed to be a realistic 
criterion. 

3.2 CONSIDERATION OF PLANT SLUDGE YIELD AS A CHECK ON INFLUENT BOD LOADS 

The amount of waste activated sludge (WAS) produced in the secondary treatment system should 
be roughly proportional to the influent BOD load.  For example, with reactor temperatures 
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around 20 °C and operating mean cell residence times near 15 days, the sludge yield would be 
expected to be around 0.75 to 0.95 pounds of total sludge solids per pound of influent BOD load.  
Therefore, long-term sludge production data, if available and reliable, can be used as a rough 
back check on influent BOD load. 

Although WAS flows are monitored and recorded in each plant, these flows must be combined 
with WAS solids concentrations to determine the mass of sludge solids produced.  Unfortunately, 
reliable data on WAS concentrations are not available.  When WAS quantities were determined 
for plant monitoring records, it was presumed that the WAS concentration was equal to the then 
most recently determined return activated sludge (RAS) concentration.  However, this would be 
true only if the ratio of the clarifier underflow to the total clarifier influent flow (i.e., [RAS + 
WAS] / [Q + RAS + WAS]) was constant while wasting was in progress and if this ratio and the 
oxidation ditch mixed liquor solids concentration were the same at the time of wasting as at the 
time of the most recent RAS sampling.  This cannot be presumed.  Therefore, the WAS mass 
production data is unreliable, which was confirmed by plant operations staff. 

As part of this investigation, an attempt was made to estimate sludge yield based on a mass 
balance for phosphorus.  Since phosphorus is conserved within a wastewater treatment plant, the 
total amount of phosphorus in the waste sludge plus net accumulation in the oxidation ditch 
should be equal to the influent total phosphorus minus the effluent total phosphorus.  If the 
amount of phosphorus that should be in the sludge is determined in this manner, then the total 
sludge yield can be determined based on the ratio of total phosphorus to total solids (TP/TSS) in 
the oxidation ditch mixed liquor. 

Influent and effluent total phosphorus concentrations and the amount of phosphorus removed in 
Plant 1 (as concentrations and loads) are shown in Table 5.  As shown, in the table, the apparent 
phosphorus removal from the liquid stream was erratic, ranging from -1.7 to 4.8 lb/d.  Negative 
values would indicate phosphorus was being released into the liquid stream from solids in the 
oxidation ditch.  Although such releases could theoretically occur if the plant was accomplishing 
enhanced biological phosphorus removal and the ditch was allowed to go partially anaerobic or if 
there was a substantial decrease in pH resulting in the dissolution of particulate phosphorus, it is 
unlikely that either of these phenomena were occurring, so the apparent zero and negative 
removals are questioned.  From the morning of July 11 to the morning of July 20 (dates 
corresponding with mixed liquor data discussed below), the total amount of phosphorus removed 
from the liquid stream was 10.4 lb (based on removals indicated for the nine days from the 
sample ending July 12 through the sample ending on July 20).   
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Mixed liquor monitoring results for Plant 1 are shown in Table 6.  The variability in mixed liquor 
phosphorus concentrations indicated in the table is questionable.  In particular, it is highly 
unlikely that the phosphorus concentration could change from 15 to 13 to 16 mg/L from 
July 18 to July 20.  However, based on the data, there was a net accumulation of total phosphorus 
in Oxidation Ditch 1 of 8.3 lbs from July 11 through July 20.  Adding this to the phosphorus 
removed from the liquid stream during the same period (10.4 lbs, from above), a total of 18.7 lbs 
of phosphorus was apparently incorporated in sludge solids over the nine days, or 2.08 lb/d.  At 
an average beginning and ending sludge solids phosphorus content of 0.726 percent, this would 
indicate an apparent average sludge production of 287 lb/d.  During the same period, the apparent 
influent BOD load to Plant 1 (from Table 4, based on averaged influent flow meter readings) was 
572 lb/d, indicating an apparent sludge yield of 0.50 lb TSS per lb of BOD.  This sludge yield is 
too low to be credible.  The sludge production should be at least 50% greater even for the 
apparent low influent BOD load, and higher yet if the actual influent BOD load is greater than 
indicated in Table 4.  More data over a longer period of time would be needed to have confidence 
in the results. 

Based on all of the above, reliable sludge production data are not available to be used as a check 
on the influent BOD load. 

3.3 INVESTIGATION OF POSSIBLE INFLUENT SAMPLING ISSUES 

As previously noted, it had been planned to take influent samples downstream from the screen in 
each plant, where rag accumulation on the sample intake strainer would not be a problem.  A 
pumped mixing system was to be operated in each of the headworks to make sure that 
wastewater upstream and downstream of the screen was well-mixed at all times.  Unfortunately, 
due to the inability to install the required stop plate in the Plant 2 headworks, the planned 
sampling program was altered and all samples were taken upstream of the respective screens in 
both plants.  Rag accumulation on the sample intake in each plant was prevented by installing the 
sample tube and strainer in a perforated pipe.  Although it would not be expected that the 
perforated pipe could have impacted the sample characteristics, it was desired to verify this 
expectation. 

Another possible issue with the July 2011 sampling methodology is that the sample strainer and 
tubing could have supported attached biological growth that would have changed sample 
characteristics.  For example, it has been noted elsewhere that, unless the sample tube and 
strainer are frequently cleaned and disinfected or replaced, readily biodegradable BOD can be 
taken up by the attached biological growths on the tube and strainer.  In this regard, significant 
biological growth was noted on the sample strainer at Plant 1 during the August 17 site visit by 
author of this memorandum.  In discussing this potential issue with plant operations staff, it was 
determined that the sample tube and strainer are cleaned or replaced only once per quarter. 
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To investigate the two potential issues indicated above, on August 26, 2011, three one-hour 
manually composited samples were taken during the same periods as three one-hour automatic 
sampler composites.  Each manual composite sample was developed by taking equal grab sample 
volumes during each influent pump operation cycle and then mixing all of the grab samples 
together.  From the monitoring results shown in Table 7, no particular pattern or tendency for the 
manual composite sample to be different from the automatic sampler composite sample is noted.  
Therefore, it does not appear that the sample tube and strainer location in a perforated pipe or 
biological growths on the sample tube and/or strainer substantially impacted sampling results. 

3.4 SUMMARY AND RECOMMENDATIONS 

The July 2011 special monitoring results indicate a very low strength wastewater with BOD and 
TSS concentrations generally in the range of 100 to 200 mg/L.  However, the low strength is 
questioned for the following reasons: 

1. Influent BOD and TSS concentrations in the range of 100 to 200 mg/L are highly 
unusual for relatively modern communities in California (and elsewhere).  For 
example, long-term average concentrations in the Cities of Brentwood, Lathrop, and 
Manteca are about 350 mg/L, 325 mg/L and 325 mg/L, respectively (based on previous 
studies completed by the author of this memorandum). 

2. When combined with wastewater flow rates, the apparent low influent strength for 
Discovery Bay would indicate BOD loads around 0.13 lb/d per capita, which is too low 
to be credible.  The average per capita loading established in the 10 States Standards 
for communities with garbage grinders is 0.22 lb/d per capita, which has been found to 
be a reasonable criterion for agencies in California. 

A hypothetical partial explanation for low influent BOD and TSS concentrations could be 
dilution of the sewage with groundwater entering the collection system (infiltration).  However, 
this would not explain the low influent BOD and TSS loads entering the plant.  Hypothetical 
explanations for the low loads could include the following: 

1. The actual population in Discovery Bay could have been reduced since the 2010 census 
due to poor economic conditions and home mortgage foreclosures. 

2. Many of the residents of Discovery Bay go outside of the community for work or 
school, resulting in partial displacement of wastewater loads that would otherwise be 
expected within the community. 

At this time, the hypothetical explanations given above have not been investigated, but it is 
considered unlikely that these hypotheses could adequately explain the apparent low influent 
wastewater loads.  Unless and until an adequate explanation for loads as low as those seen in the 
July 2011 special monitoring effort can be developed, planning and design for the Discovery Bay 
WWTP should be based on more typical and conservative criteria. 
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Table 1 
Influent and Effluent Monitoring Data 

 

 

 

Sample
P1 Eff, 

mg/L
Date BOD COD TSS VSS TKN NH3N ALK TP TP BOD COD TSS VSS TKN NH3N BOD COD TSS VSS TKN NH3N

7/7/2011 160 320 163 152 28 23 466 3.5 3.2 170 360 178 159 32 25 1.06 1.13 1.09 1.05 1.14 1.09
7/8/2011 150 310 87 80.5 29 23 461 3.8 3.3 160 430 198 170 34 20 1.07 1.39 2.28 2.11 1.17 0.87
7/9/2011 170 350 142 132 30 20 471 3.9 3.5 160 390 124 110 32 21 0.94 1.11 0.87 0.83 1.07 1.05
7/10/2011 190 390 140 133 32 21 461 3.6 2.9 180 410 152 139 34 23 0.95 1.05 1.09 1.05 1.06 1.10
7/11/2011 140 340 153 139 30 16 448 3.6 3.1 180 440 154 138 35 20 1.29 1.29 1.01 0.99 1.17 1.25
7/12/2011 150 310 129 122 30 17 455 3.2 2.9 160 490 143 133 30 20 1.07 1.58 1.11 1.09 1.00 1.18
7/13/2011 130 300 167 152 25 18 442 3.2 3 170 370 156 140 31 25 1.31 1.23 0.93 0.92 1.24 1.39
7/14/2011 130 310 102 92 27 18 430 3.1 2.9 170 380 99 86 31 24 1.31 1.23 0.97 0.93 1.15 1.33
7/15/2011 140 310 105 96.5 24 15 424 2.9 2.9 190 350 122 107 31 24 1.36 1.13 1.16 1.11 1.29 1.60
7/16/2011 200 350 179 165 23 13 443 2.6 3 160 410 166 151 32 23 0.80 1.17 0.93 0.92 1.39 1.77
7/17/2011 100 190 186 176 26 18 431 2.7 2.7 200 360 179 159 31 23 2.00 1.89 0.96 0.90 1.19 1.28
7/18/2011 120 170 176 157 30 20 450 3.7 2.9 140 220 191 172 33 23 1.17 1.29 1.09 1.10 1.10 1.15
7/19/2011 120 260 156 142 34 19 455 3.9 2.9 150 380 196 182 32 21 1.25 1.46 1.26 1.28 0.94 1.11
7/20/2011 150 420 147 136 27 20 446 3.2 2.9
Average 146 309 145 134 28 19 449 3.35 3.01 168 384 158 142 32 22 1.20 1.30 1.13 1.10 1.15 1.24

7/19/2011 120 400 138 128 29 16 3.5
7/20/2011 150 450 179 165 28 19 446 3.3

Plant 1 Influent - After Screen

Ratio - Plant 2 / Plant 1Plant 1 Influent, mg/L Plant 2 Influent, mg/L
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Table 2 
Influent Constituent Ratios 

 

 

 

Figure 1 
Plant 1 Monitoring Results 

Sample
Date COD/BOD TSS/BOD VSS/TSS TKN/BOD NH3/TKN COD/BOD TSS/BOD VSS/TSS TKN/BOD NH3/TKN

7/7/2011 2.00 1.02 0.93 0.18 0.82 2.12 1.05 0.89 0.19 0.78
7/8/2011 2.07 0.58 0.93 0.19 0.79 2.69 1.24 0.86 0.21 0.59
7/9/2011 2.06 0.84 0.93 0.18 0.67 2.44 0.78 0.89 0.20 0.66
7/10/2011 2.05 0.74 0.95 0.17 0.66 2.28 0.84 0.91 0.19 0.68
7/11/2011 2.43 1.09 0.91 0.21 0.53 2.44 0.86 0.90 0.19 0.57
7/12/2011 2.07 0.86 0.95 0.20 0.57 3.06 0.89 0.93 0.19 0.67
7/13/2011 2.31 1.28 0.91 0.19 0.72 2.18 0.92 0.90 0.18 0.81
7/14/2011 2.38 0.78 0.90 0.21 0.67 2.24 0.58 0.87 0.18 0.77
7/15/2011 2.21 0.75 0.92 0.17 0.63 1.84 0.64 0.88 0.16 0.77
7/16/2011 1.75 0.90 0.92 0.12 0.57 2.56 1.04 0.91 0.20 0.72
7/17/2011 1.90 1.86 0.95 0.26 0.69 1.80 0.90 0.89 0.16 0.74
7/18/2011 1.42 1.47 0.89 0.25 0.67 1.57 1.36 0.90 0.24 0.70
7/19/2011 2.17 1.30 0.91 0.28 0.56 2.53 1.31 0.93 0.21 0.66
7/20/2011 2.80 0.98 0.93 0.18 0.74
Average 2.12 1.03 0.92 0.20 0.66 2.29 0.95 0.90 0.19 0.70

Plant 1 Influent Plant 2 Influent
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Figure 2 
Plant 2 Monitoring Results 

 

Figure 3 
Plants 1 and 2 COD Results Comparison 
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Figure 4 
 Plants 1 and 2 BOD Results Comparison 

 

Figure 5 
Plants 1 and 2 TSS Results Comparison 
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Figure 6 
Plants 1 and 2 TKN Results Comparison 

 

Figure 7 
Plants 1 and 2 COD/BOD 
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Figure 8 
Plants 1 and 2 TSS/BOD 

 

Figure 9 
Plants 1 and 2 TKN/BOD 
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Figure 10 
Plants 1 and 2 VSS/TSS 

 

Table 3 
Flow Data 
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Effluent

Flow , Flume Mag. Avg. Flume Mag. Avg. Flume Mag. Avg.

Date Mgal/d Mgal/d Mgal/d Mgal/d Mgal/d Mgal/d Mgal/d Mgal/d Mgal/d Mgal/d

7/6/2011 1.470 0.700 0.622 0.661 0.631 0.530 0.580 1.331 1.152 1.241

7/7/2011 1.410 0.660 0.604 0.632 0.640 0.576 0.608 1.300 1.180 1.240

7/8/2011 1.640 0.630 0.581 0.606 0.777 0.713 0.745 1.407 1.294 1.351

7/9/2011 1.730 0.440 0.462 0.451 1.010 0.953 0.981 1.450 1.415 1.432

7/10/2011 1.650 0.540 0.445 0.492 0.938 0.827 0.882 1.478 1.272 1.375

7/11/2011 1.590 0.520 0.478 0.499 0.851 0.749 0.800 1.371 1.227 1.299

7/12/2011 1.470 0.500 0.455 0.478 0.837 0.778 0.807 1.337 1.233 1.285

7/13/2011 1.580 0.470 0.417 0.444 0.871 0.763 0.817 1.341 1.180 1.261

7/14/2011 1.510 0.440 0.424 0.432 0.872 0.767 0.820 1.312 1.191 1.252

7/15/2011 1.630 0.510 0.481 0.495 0.877 0.796 0.836 1.387 1.277 1.332

7/16/2011 1.750 0.540 0.489 0.515 0.987 0.892 0.940 1.527 1.381 1.454

7/17/2011 1.540 0.450 0.466 0.458 0.858 0.774 0.816 1.308 1.240 1.274

7/18/2011 1.560 0.620 0.521 0.571 0.701 0.643 0.672 1.321 1.164 1.242

7/19/2011 1.510 0.600 0.571 0.585 0.705 0.648 0.677 1.305 1.219 1.262

Average 1.574 0.544 0.501 0.523 0.825 0.743 0.784 1.370 1.245 1.307

Plant 1 Influent Flow Plant 2 Influent Flow Total Inf luent Flow
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Table 4 
BOD Loads 

 

 

 

Influent Influent Influent BOD BOD Flow BOD Effluent BOD BOD Flow BOD
Flow BOD BOD Flow BOD BOD Flow Conc. Load Per Cap. Per Cap. Flow Conc. Load Per Cap. Per Cap.

Sample Mgal/d Conc. Load Mgal/d Conc. Load Mgal/d mg/L lb/d gal/d lb/d Mgal/d mg/L lb/d gal/d lb/d
Date (a) mg/L lb/d (a) mg/L lb/d (a) (b) (b) (c) (c) (d) (e) (f) (c) (c)

7/7/2011 0.661 160 882 0.580 170 823 1.241 165 1705 93 0.128 1.470 165 2019 110 0.151
7/8/2011 0.632 150 791 0.608 160 811 1.240 155 1602 93 0.120 1.410 155 1822 106 0.136
7/9/2011 0.606 170 858 0.745 160 994 1.351 164 1853 101 0.139 1.640 164 2250 123 0.168
7/10/2011 0.451 190 715 0.981 180 1473 1.432 183 2188 107 0.164 1.730 183 2643 130 0.198
7/11/2011 0.492 140 575 0.882 180 1325 1.375 166 1900 103 0.142 1.650 166 2280 124 0.171
7/12/2011 0.499 150 624 0.800 160 1068 1.299 156 1692 97 0.127 1.590 156 2071 119 0.155
7/13/2011 0.478 130 518 0.807 170 1145 1.285 155 1663 96 0.125 1.470 155 1902 110 0.142
7/14/2011 0.444 130 481 0.817 170 1158 1.261 156 1639 94 0.123 1.580 156 2055 118 0.154
7/15/2011 0.432 140 504 0.820 190 1299 1.252 173 1803 94 0.135 1.510 173 2175 113 0.163
7/16/2011 0.495 200 826 0.836 160 1116 1.332 175 1943 100 0.146 1.630 175 2377 122 0.178
7/17/2011 0.515 100 429 0.940 200 1567 1.454 165 1996 109 0.150 1.750 165 2403 131 0.180
7/18/2011 0.458 120 458 0.816 140 953 1.274 133 1411 95 0.106 1.540 133 1706 115 0.128
7/19/2011 0.571 120 571 0.672 150 841 1.242 136 1412 93 0.106 1.560 136 1772 117 0.133
7/20/2011 0.585 150 732 0.677 1.262 95 1.510 113
Average 0.523 146 640 0.784 168 1121 1.307 160 1754 98 0.131 1.574 160 2113 118 0.158

(a)  Flows are average of influent magnetic flow meter and flume reading at each plant.
       Flows shown are for day prior to sample date, because samples are 24-hour composites.
(b)  Load is total load for both plants.  Concentration is determined based on total flow and total load.
(c)  Per capita values are based on District population of: 13,352
(d)  Total effluent flow from both plants as measured at the effluent flow meter.
(e)  BOD concentrations are the same as for the total influent flow based analysis.
(f)   Load is calculated based on effluent flow and influent concentration.

Total - Influent Flow Basis Total - Effluent Flow BasisPlant 1 - Influent Flow Basis Plant 2 - Influent Flow Basis
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Table 5 
Plant 1 Phosphorus Removal 

 

 

 

Table 6 
Plant 1 Oxidation Ditch Mixed Liquor Data 

 

 

 

 

 

 

Sample Inf. Flow Inf. TP Eff. TP Delta TP TP Rem.
Date Mgal/d mg/L mg/L mg/L lb/d

7/7/2011 0.661 3.5 3.2 0.3 1.7
7/8/2011 0.632 3.8 3.3 0.5 2.6
7/9/2011 0.606 3.9 3.5 0.4 2.0
7/10/2011 0.451 3.6 2.9 0.7 2.6
7/11/2011 0.492 3.6 3.1 0.5 2.1
7/12/2011 0.499 3.2 2.9 0.3 1.2
7/13/2011 0.478 3.2 3 0.2 0.8
7/14/2011 0.444 3.1 2.9 0.2 0.7
7/15/2011 0.432 2.9 2.9 0 0.0
7/16/2011 0.495 2.6 3 -0.4 -1.7
7/17/2011 0.515 2.7 2.7 0 0.0
7/18/2011 0.458 3.7 2.9 0.8 3.1
7/19/2011 0.571 3.9 2.9 1 4.8
7/20/2011 0.585 3.2 2.9 0.3 1.5
Average 0.523 3.35 3.01 0.34 1.53

Sample
Date COD TKN TP TSS VSS COD/VSS VSS/TSS TKN/TSS TP/TSS TP TSS

7/11/2011 2700 150 15 2080 1640 1.65 0.79 0.072 0.0072 125.1 17347
7/18/2011 2800 120 15 1920 1500 1.87 0.78 0.063 0.0078 125.1 16013
7/19/2011 2800 120 13 2100 1640 1.71 0.78 0.057 0.0062 108.4 17514
7/20/2011 2900 140 16 2190 1680 1.73 0.77 0.064 0.0073 133.4 18265
Average 2800 133 14.8 2073 1615 1.74 0.78 0.064 0.0071

Change in Mass from 7-11 to 7-20 8.3 917
(a)  Based on oxidation ditch volume of 1.0 Mgal.

Concentration, mg/L Ratio
Total Mass in Ditch, 

lbs (a)
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Table 7 
Comparison of Manual and Automatic Sampler Composite Samples 

Parameter Time 

Concentration, mg/L 

Manual  
Composite 

Automatic 
Sampler 

Composite 

BOD 09:15-10:15 110 120 

 11:00-12:00 150 150 

 14:00-15:00 95 180 

COD 09:15-10:15 300 320 

 11:00-12:00 340 340 

 14:00-15:00 480 410 

TKN 09:15-10:15 42 --- 

 11:00-12:00 49 --- 

 14:00-15:00 43 --- 

TSS 09:15-10:15 102 109 

 11:00-12:00 132 115 

 14:00-15:00 118 111 

VSS 09:15-10:15 90.5 --- 

 11:00-12:00 113 93 

 14:00-15:00 114 99 
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Executive Summary 
 

 
Introduction  
 
The Town of Discovery Bay Community Services District (District) owns water supply wells, 
treatment plants, storage tanks, and distribution system pipelines that serve water to about 16,000 
people through 5,523 service connections for residential, commercial and irrigation uses in an 
approximate nine square mile area.  This Water Master Plan document presents a systematic 
evaluation of the water system currently serving the Discovery Bay Community Services District 
and includes capital improvements to meet current and future water needs. 
 
The Water Master Plan covers a ten year planning horizon that encompasses the incremental 
growth of planned developments. The District defined the areas of development and provided the 
estimated number of homes and schedule for completion based on discussions with local 
developers. The planned developments include a total of 1,355 residential service connections, 
30 commercial connections and approximately 7 million gallons per year in additional irrigation 
connections. 
 
The Master Plan document is intended to serve as a tool for the District to plan and budget for 
future facilities projects and capital improvements needed to ensure the District can continue 
providing adequate water supplies to the current and future customer base. The improvements 
that are recommended in this plan will allow the system to meet or exceed the standards for 
water source capacity, water treatment, storage and water distribution.    
 

Water Requirements 
 
Historical annual water production has grown from 286 million gallons in 1986 to about 1,335 
million gallons in recent years. The recent addition of customer water meters has made it 
possible to evaluate water use by customer type (e.g. residential, commercial/institutional, 
irrigation, etc). A review of the residential metering data, starting in 2008, indicates that the 
average annual water consumption is on the order of 0.37 gallons per minute per residential 
service connection. A review of the metered water consumption in the other customer classes 
indicates the average annual water use expressed in gallons per minute for commercial/ 
institutional is 1.56 gpm/connection and irrigation is 5.30 gpm/connection.  
 
The average daily water demand for Discovery Bay is about 3.7 million gallons per day (MGD), 
or approximately 2,540 gallons per minute (gpm).  The estimated future water requirements 
based on the expected growth equates to an increase in the total average daily demand to 4.6 
MGD, or approximately 3,100 gpm. Using those water demands as a basis, peaking factors were 

H-219



ES-2 

determined to estimate the maximum day and peak hour demand water consumption in 
accordance with regulatory guidelines. The maximum day demand and the peak hour demand 
water requirements are used in evaluating and sizing water supply, treatment, storage and 
distribution facilities in the system.  

 

Recommended Water System Improvements 
 
The existing Discovery Bay water supply, treatment, storage and distribution system is 
evaluated, and recommended system improvements are presented to meet the current and 
projected water demands. Recommended system improvements are presented that enable the 
District to meet the current and projected water demands through build-out in 2020. The 
evaluation is separated into six sections: water source capacity, water treatment, system storage, 
distribution system, groundwater basin management, and water conservation and water demand 
management. Below is a summary of the recommended improvements:  
 
Source Capacity Recommendations 
 

1. Construct a new water supply well to serve the Newport Water Treatment Plant (WTP). 
The new water supply well is needed immediately to improve water supply reliability and 
to serve projected growth and increasing water demands.  

 
2. Upgrade the Well 1B pump unit to increase production to address a current deficiency in 

source capacity with the largest well offline.  
 

3. Create a well replacement contingency fund to cover the failure (or decline in capacity) 
of an existing well site.  

 
Water Treatment Recommendations 
 

1. Construct a new water treatment filter unit, backwash tank and recycle pumps at the 
Willow Lake WTP by 2016 to meet projected water demand requirements. 

 
2. Upgrade the filter face piping and valves on the existing water treatment filter units at 

Willow Lake WTP.  
 

3. Upgrade the chemical disinfection facilities at Willow Lake. 
 

4. Upgrade booster pumps at the Newport WTP. 
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System Storage Recommendations 
 

1. Construct a new 275,000 gallon storage tank at the Newport WTP by 2014 to meet 
projected operational and fire safety storage requirements of the treatment plant.  
 

Distribution System Recommendations 
 

1. Install two new mainline canal crossings below Kellogg Creek to connect Discovery Bay 
Proper to the future Pantages development in order to improve fire flow performance in 
the system. Construct the mainline crossings concurrent with the schedule for Pantages 
development of 2017. 
 

2. Install 7,350 linear feet of 16-inch mainline and valves to replace 8-inch mainline on 
Willow Lake Rd from Beaver Lane south to Discovery Bay Blvd in order to improve fire 
flow performance in the system and to begin replacing some older mainlines in the 
system. 

 
3. Install 6,400 linear feet of 8-inch mainline and valves to replace 6-inch mainline on South 

Pt, Surfside Pl, Surfside Ct, Shell Ct, Beach Ct, Marina Cir and Lido Cir in order to 
improve fire flow performance in the system and to begin replacing some older mainlines 
in the system. 

 
Groundwater Basin Management 
 

1. Implement a groundwater basin management program that includes installing transducers 
in existing water supply wells, installing multi-aquifer monitoring wells, surveying 
wellheads, monitoring water levels and water quality, assessing water quality cross flow 
between aquifer units and estimating perennial yield.  

 
Water Conservation and Demand Management 
 

1. Install 3,907 customer water meters by 2019 as a method for managing water system 
demands and for compliance with regulations. 
 

2.  The District views the conservation of water to be an important component of ensuring 
the sustainability of their groundwater resource and realizes there may be a potential cost 
savings associated with not having to engineer and construct water infrastructure (wells, 
treatment units, storage tanks, distribution system pipeline), often linked to the ever 
increasing demand for water. The District will commission a water conservation 
feasibility evaluation that will establish water demand reduction goals consistent with the 
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California Department of Water Resources to reduce statewide per capita urban water 
use. The water conservation feasibility evaluation will include an assessment of the 
potential water conservation measures including the amount of water that could be saved 
for each measure and the planning-level cost to implement. 

 
Capital Improvement Plan 
 
The Capital Improvement Plan provides a summary of recommended improvements to the 
overall water supply, treatment, storage and distribution system; and a prioritization schedule for 
implementing the recommended improvements. Cost estimates are included for all 
improvements recommended. The costs provided include the present worth capital costs for 
complete installation, engineering, right-of-way, construction contingency, and construction 
administration.  
 
The total Capital Improvement Plan includes $10,392,880 in capital improvements and 
maintenance of critical facilities over the next 10 years. The primary concerns governing the 
schedule for improvements, in decreasing priority, were to install a new water supply well, begin 
a groundwater monitoring program, install a new water storage tank, install a new filter unit and 
related treatment equipment, and install numerous pipeline improvements. The CIP also includes 
a contingency for the future replacement of an existing well and pumping equipment.  
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1.  Introduction 
 

 
The Town of Discovery Bay Community Services District (District) owns water supply wells, 
treatment plants, storage tanks, and distribution system pipelines that serve water to about 16,000 
people through 5,523 service connections for residential, commercial and irrigation uses in an 
approximate nine square mile area.  The District’s service area, illustrated on Plate 1 and on 
Figure 1-1, extends north from CA State Highway 4 about ten miles east of Mount Diablo and 
approximately five miles southeast of the City of Brentwood.   
 
The District’s service area includes seven existing developments: five are located in a portion of 
the system known as Discover Bay West (Village 1, 2, 3 and 4, and Ravenswood), and two are 
considered to be part of the older developments (Discovery Bay Proper and Centex). The 
developments receive treated groundwater from two water treatment plants (WTP), known as the 
Newport WTP and Willow Lake WTP. The sole drinking water source is groundwater provided 
from five supply wells located throughout the District. The Willow Lake WTP receives water 
from Wells 1B, 2 and 6; and the Newport WTP plant receives water from Wells 4A and 5A. 
Water storage tanks and booster pumps are located at both water treatment plants to provide 
water to the customers.  
 
Total water requirements in Discovery Bay are currently about 1,335 million gallons per year 
(MGY), which equates to an average daily demand of about 3.7 million gallons per day (MGD), 
or about 2,540 gallons per minute (gpm).  This Water Master Plan was prepared to cover a ten 
year planning horizon that encompasses the incremental growth of planned developments. The 
estimated future water requirements based on the expected growth equates to an increase in the 
total average daily demand to about 4.5 MGD, or about 3,100 gpm.    
 
This Master Plan document presents a systematic evaluation of the entire water system, and 
includes analyses of the District’s current and projected water consumption levels and patterns, 
water supply sources, treatment processes, and water storage and distribution system.  System 
deficiencies are identified, and recommended improvements are identified and prioritized, and 
cost estimates are included for all recommended improvements. The District will be able to meet 
future water requirements by adding and/or upgrading the existing water supply wells, water 
treatment units, storage tanks and water distribution facilities. 
 
The Water Master Plan is an important document that will be used by District staff and board 
members for planning purposes. Water supply, treatment, storage, and distribution facilities are 
not systems that are constructed and then remain unchanged for many years. Rather, water 
systems  must evolve over time in response to changing (generally increasing) consumer 
demands and changing regulations that govern water supply and water quality. Additionally, as 
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new technologies are developed, opportunities to implement more efficient and/or 
environmentally acceptable solutions may arise. Accordingly, all water system owners must 
continually assess their facilities in the light of current and expected conditions and constraints 
and make changes to those facilities when appropriate. Efforts are required to keep the Plan 
current by adding new information as it becomes available. Major updates to the Water System 
Master Plan are recommended at five year intervals. The last Water Master Plan conducted on 
the Discovery Bay water system in 1999, and that document is referenced herein.  
 
1.1  Scope of Master Plan 
 
The scope of work included a comprehensive assessment and description of the District's 
ultimate needs (to the year 2020) for water distribution, supply, storage and treatment based on 
future increases in water demand associated with planned development. The resulting Master 
Plan document is intended to serve as a tool for the District to plan and budget for future 
facilities projects and capital improvements.  The improvements identified in this Master Plan 
includes provisions that address current and future regulatory requirements, and includes 
upgrades aimed at increasing the reliability of water supply and treatment processes.   
 
The overall scope for preparation of this Master Plan involved completion of a sequence of tasks 
that included the following:  
 

 Definition of existing and potential future water demand; 
 Evaluation of water supply and treatment facilities; 
 Evaluation of the water distribution and storage system; 
 Assessment of groundwater basin conditions and adequacy of water supply; and 
 Development of recommended water system improvements and associated Capital 

Improvement Plan 
 
1.2 Content and Organization 
 
This Master Plan is organized into six chapters, including this Introduction (Chapter 1). 
Following this Introduction, Chapter 2 - Water Supply Requirements outlines the methodology 
used to review the District’s past and existing water use patterns, and summarizes existing and 
potential future water requirements.  Chapter 2 includes planning-level water demand projections 
that can be used as a basis for assessing the quantity and adequacy of existing water supply 
sources and the need for additional sources, and for evaluating the hydraulic performance of the 
storage and distribution system.   
 
Chapter 3 - Existing Water System provides a description of the District’s overall water system.  
That description serves as the background for the inventory and evaluation undertaken in 
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subsequent chapters of this Master Plan.  Specific elements of the system description include the 
District’s water supply source, the water treatment plant facilities, storage facilities, distribution 
pumping facilities, and the distribution piping as it relates to the ability to convey peak hour and 
fire demands.   
 
Chapter 4 – Evaluation of Water System draws from the details of Chapters 2 and 3 and 
addresses the adequacy of the District’s existing source capacity, treatment facilities, and 
distribution and storage facilities, with an evaluation of each to determine its adequacy or 
compliance with system requirements. That chapter includes a summary of applicable standards, 
e.g. the Waterworks Standards in the California Health and Safety Code (Title 22, Chapter 16), 
and generally accepted engineering and operating practices as applied in the water supply 
industry. Those summary standards and practices serve as the basis for assessing the overall 
system for adequacy. Chapter 4 also includes a description of the hydraulic model of the 
District’s storage and distribution system, which permitted investigation and evaluation of 
responses of the distribution system and storage components to peak and emergency flows under 
future water requirements.  Chapter 4 identifies system deficiencies that were noted and 
corrective measures that were evaluated such as new or replacement supply wells, additional 
treatment equipment, additional storage tanks, and additional pipelines.  
 
Chapter 5 – Groundwater Basin Assessment provides an overview of the geologic and 
hydrogeologic setting as a foundation for understanding the District’s sole source of water 
supply. Groundwater conditions are described in terms of water level and water quality. The 
most significant activity that the District must undertake to assure future reliability and 
optimization of its groundwater resource is systematic monitoring coupled with analyses of 
aquifer response under varying climatic and operational conditions ultimately leading to 
quantification of basin yield. Recommendations focus on implementing groundwater monitoring 
and interpretation while continuing with recently implemented biannual testing of each of the 
supply wells. 
 
Chapter 6 – Capital Improvement Program provides a summary of recommended improvements 
to the overall water supply, treatment, storage and distribution system, including a schedule to 
prioritize the implementation of recommended improvements.  Cost estimates are included in 
Chapter 6 for all improvements recommended. The cost estimates are in sufficient detail to show 
the major components of improvements. The costs provided are present day (current day costs 
not adjusted for inflation) and include cost of a complete installation, including engineering, 
right-of-way, contingency, and construction administration.  
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2.  Water Requirements 
 

 
The District currently serves potable drinking water to an estimated 16,000 people via 
approximately 5,523 service connections.  Of those, 5,147 are single family residential services, 
222 are multi-family residential services, 28 are commercial and institutional, 96 are irrigation 
(e.g. parks, landscaping, etc.), and the remaining 30 are categorized as “Other”.  The service 
connections designated as “Other” are for small uses such as drip systems used for soil moisture 
control along sidewalks and driveways to control shrinkage and swelling of clay soils. 

This Water Master Plan was conducted with the assumption that the Plan would cover a ten year 
planning horizon and that most growth in that period would be driven by current plans from local 
developers. Some minor growth is associated with vacant lots that have water service 
connections but are undeveloped. The District defined the areas where growth is planned to 
occur and provided the estimated number of homes and schedule for completion based on 
discussions with local developers. The District also provided estimates of the landscape 
irrigation water requirements for the proposed developments based on their experience with 
similar landscaping in existing developments.  
 
As shown in Figure 1-1 and Plate 1, some growth is expected to occur within the existing service 
area boundary, or “infill”, and some growth is planned to occur outside the existing service area 
boundary. Although there are additional undeveloped areas within the existing service area 
boundary, the Master Plan assumes that there will be no development in these areas for the 10-
year planning horizon. The two developments planned outside of the service area boundary 
(Pantages and Newport Point) would require the District to modify the current service area 
boundary through approval from Contra Costa County Land Use and the Local Agency 
Formation Commission (LAFCO). 
 
Future developments that are shown in Figure 1-1 and Plate 1 are conceptual layouts that reflect 
the total number of planned connections and theoretical piping to serve those connections. The 
developer’s actual plans may differ slightly, and it is the developer’s responsibility to ensure 
piping is sufficient to meet the expected needs of those developments. 
 
Table 2-1 below presents the planned developments and the associated schedule for 
development. It should be recognized that the schedule, or rate of the planned development, is 
tied to economic conditions and other factors that are subject to change. As a result, the water 
demand projections provided in this chapter must be updated if the number of planned homes or 
the schedule for completion shown in Table 2-1 changes. However, it should be equally 
recognized that the water system improvements recommended in this master plan are tied with 
the schedule for development, and therefore future changes in the number or rate of development 
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will also necessitate changes in the timing of the recommend water system improvements 
presented in this master plan and detailed in the capital improvement plan. The District can 
formally address changes in the rate of development during the Water Master Plan updates that 
are recommended as a minimum to occur every five years.   
 
 

Table 2-1 
Planned Growth by Development 

Town of Discovery Bay 

 
Development Name Residential (1) 

Commercial/ 
Institutional (1) Irrigation (2) 

Estimated Date 
of Completion 

Discovery Bay (Proper) 
Vacant lots w/ SC   (3) 
DB Shopping Center  
Golf Course 
Vacant 5 acre parcel 

 
151 SC 
80 SC 
13 SC 

- 

 
- 
- 
- 

15 SC 

 
- 

0.6 MGY 
0.4 MGY 

- 

 
2013 - 2020 

2015 
2015 
2018 

Centex (4) - - - - 

Discovery Bay West 
Village I 
Village II 
Village III   (3) 
Village IV   (3) 
Village V 

 
12 SC 
56 SC 
1 SC 

203 SC 
450 SC 

 
- 
- 
- 
- 
- 

 
0.1 MGY 
0.8 MGY 

- 
- 

2.6 MGY 

 
2013 
2014 
2013 
2015 

2014 - 2016 

Byron 78 (Sandy Cove) - 15 SC - 2015 

Evans 19 SC - - 2015 

Pantages (5) 300 SC - 1.2 MGY 2016 - 2018 

Ravenswood (4) - - - - 

Old River Elementary (4) - - - - 

Newport Point (5) 70 SC - 1.3 MGY 2013-2014 

Total  1,355 SC 30 SC 7 MGY 2013 - 2020 

 
(1) Residential and Commercial developments are indicated by the number of service connections (SC) 
(2) Irrigation demand for developments estimated by the District in million gallons per year (MGY).  
(3) These developments are vacant lots with existing (unused) water service connections; therefore, the 

District has committed to serve these customers in the future. 
(4) Centex, Ravenswood and Old River Elementary developments are complete and no development is 

planned. 
(5) Pantages and Newport Point are located outside of the existing service area boundary. 
(6) There are no additional service connections in the “other” category. 
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The planned developments shown in Table 2-1 also include water service allotments committed 
formally to developers by the District. There are approximately 355 residential water service 
connections that exist and are unused. These services are included in the “future” growth and it is 
assumed that the District has committed to serve these customers; the terminology “future 
committed” is used to describe these services. The remaining developments are planned, non-
committed growth, which means developers have not received formal approval for those services 
and includes 1,000 residential service connections, 30 commercial/institutional service 
connections and the associated 7 million gallons per year (MGY) irrigation demand (estimated 
by the District). 
 
2.1 Historic Water Production 
 
Historical water production in million gallons per year (MGY) is depicted in Figure 2-1 for the 
period of 1986 to 2010.  The water production data was obtained from flow meters installed on 
the District’s water supply wells and at the two water treatment plants (Newport WTP and 
Willow Lake WTP).  The production data indicates steady growth in annual production from 286 
million gallons in 1986 to 1,328 million gallons in 2008.  There were a few years in that period 
when the annual production declined relative to the previous year (1991, 1998, 2006 and 2009). 
The occasional annual production declines in water production may be attributed to water 
demand declines due to seasonal weather variations, economic conditions that limit use of 
vacation homes, or water use reductions due to the introduction of water meters.  
 
Figure 2-1 also shows the maximum monthly production for the period of 1995 to 2010. The 
growth in maximum monthly production generally coincides with growth in annual production. 
Recent data suggests the maximum month production generally ranges between 160 and 169 
million gallons from 2006 to 2009. However, in 2010 the maximum monthly production 
increased to 217 million gallons while the annual production actually declined slightly. This 
anomaly is attributed to excessive and abnormal hydrant flushing that occurred during the month 
of August 2010 in response to customer complaints of brown water. The operators have since 
updated the hydrant flushing program to include more frequent routine flushing which has 
helped resolve most of the customer complaints.  
 
2.2 Projected Water Requirements 
 
A method to project water requirements, known as the Disaggregate Method, was utilized to 
evaluate existing water use and project future water requirements. In the Disaggregate Method 
the historic water deliveries are disaggregated into significant use classes, i.e. residential, 
commercial/ institutional, irrigation, and other. Based on water use in each sector, unitized water 
requirements are developed for an appropriate base unit in each class, e.g. gallons per day per 
residential unit, gallons per day per commercial/institutional service, etc. Projections are then 
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made from the expected number of growth in each class. Recent water meter data has made it 
possible to evaluate water use by customer type (e.g. residential, commercial, irrigation, etc). 
 
Water deliveries to all customers have been historically sold on a flat rate system (non-
volumetric) and previous estimates of water deliveries were obtained from flow meters at the 
supply wells and water treatment plant production records. In 2005, the District began installing 
customer water meters and establishing a billing system on a volumetric basis. The requirement 
for installing water meters has been mandated by the State of California (2006, California 
Legislature AB 2572).   
 
Water delivery records for residences dates back to April 2008 with an initial metering of 62 
residential units in the Village 4 subdivision. By the beginning of 2009 there were approximately 
1,200 meters in service recorded on a monthly basis located throughout four different 
subdivisions (Village 1, Village 2, Village 3 and Village 4).  Currently, there are approximately 
1,900 residential water meters in service located throughout six different subdivisions (Village 1, 
Village 2, Village 3, Village 4, Ravenswood and Centex).  
 
A review of the residential metering data described above indicates that the average annual water 
consumption is on the order of 0.37 gallons per minute per residential service connection 
(gpm/residential service connection). Typically, residential water use factors can be further 
subdivided into multi-family and single family if individual metering is done in each category, 
but the available metering data does not distinguish between multi-family and single family so 
the water use factor of 0.37 gpm/residential service connections is a weighted average of the 
metered cross-section of both types of residential dwelling. The multi-family water use makes up 
about 4-percent of the total residential sector so its use in that sector is small relative to the 
predominant residential water use and would not substantially affect the results of projecting 
water requirements in this Master Plan. 
 
It was anticipated that an effect of metering customers would be a reduction in residential water 
use. However, based on the available meter data there has been no obvious reduction in 
residential water consumption. This can possibly be attributed to the low cost of water in 
Discovery Bay, and/or due to the limited number of residential meters and the limited time span 
of data available. The unit water consumption determined in this analysis (0.37 gpm/residential 
service connection) is nearly the same as the demand per dwelling unit (0.375 gpm/per dwelling 
unit) that was estimated in the 1999 Water Master Plan, indicating there has been little change in 
residential water consumption.  
 
The other customer classes (commercial/institutional, irrigation and other) have been partially 
metered since 2005. A review of the metered water consumption in each class and the total 
number of meters in each class was conducted to obtain the annual average unit base demand for 
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each water use classification. From that review, the average annual water use, expressed in 
gallons per minute, for commercial/ institutional is 1.56 gpm/sc, irrigation is 5.30 gpm/sc and 
“other” is 0.05 gpm/sc.  
 
The water use factors for each customer class discussed above and the rate of development 
presented in Table 2-1 were used to calculate the projected annual demand using the 
Disaggregate Method. The projected annual water demands are summarized in Table 2-2 
(below) and indicate the average water demand at the planning horizon will be 3,100 gpm or 
approximately 1,630 million gallons per year (MGY). By comparison, applying the water use 
factors to the existing service connections in each customer class results in an existing average 
water demand of 2,540 gpm, or approximately 1,335 MGY. The existing average water demand 
estimate using the Disaggregate Method is comparatively close to the historic water production 
(i.e. 1,328 MGY).  
 

Table 2-2 
Existing and Projected Annual Water Demand 

Town of Discovery Bay 

Customer Type / Water Use Factor 

Existing  
Service Connections and  

Estimated Water Use 

Future  
Service Connections and 

Estimated Water Use 

Residential  
(Single and Multi Family) 0.37 gpm/SC 5,369 SC 1,986 gpm 6,724 SC 2,488 gpm 

Commercial/ Institutional 1.56 gpm/SC 28 SC 44 gpm 58 SC 90 gpm 

Irrigation  
(see notes 1 and 2) 5.30 gpm/SC 96 SC 509 gpm 99 SC 524 gpm 

Other 0.05 gpm/SC 30 SC 1 gpm 30 SC 1 gpm 

Average Water Demand (gpm)  2,540 gpm 3,100 gpm 

Annual Water Demand (MGY) 1,335 MGY 1,630 MGY 

 
(1) The Build Out water demand includes 7 MGY for landscape irrigation, estimated by the District. This demand translates 

to approximately 3 additional irrigation service connections based on current average irrigation water use (5.30 gpm/SC). 
 
(2) Average irrigation water use is 5.30 gpm/sc based on all metered irrigation services which range in size from 1-inch to 4-

inch. Irrigation demands will vary based on the size of the connection and the specific landscaping needs. For example, a 
1-inch irrigation service will use on average 1.3 gpm/sc, while a 2-inch uses on average 4.7 gpm/sc and 3-inch and 4-inch 
services use on average 18 gpm/sc. Among the 3-inch and 4-inch irrigation services, demands vary from 5 gpm/sc to 44 
gpm/sc (all demands are shown in an annual average flow rate). The value of 5.30 gpm/sc is used in the Master Plan for 
the existing system, understanding that it is an average of the existing cross-section of irrigation services. When new 
irrigation services are added, consideration must be made for the proposed service size and the intended use of irrigation. 
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A useful tool in water demand assessment is to represent the demands of each customer type in 
terms of equivalence to a base unit. The system is comprised of a mixture of water uses 
consisting of four basic categories; residential, commercial, irrigation and other. By making the 
base unit equal to one residential unit, the demand of the entire system can be viewed in terms of 
total number of equivalent residential units being served. This is also known as an Equivalent 
Dwelling Unit (EDU). This representation is utilized here to show the growth in terms of number 
of the number of EDUs being served, which will be used later in the analysis for scheduling 
system improvements. 
  
As determined above, the water use factor for the base unit is approximately 0.37 gpm per 
dwelling unit (0.37 gpm/EDU). The other water use factors are 1.56 gpm per commercial/ 
institutional service connection, 5.30 gpm per irrigation service connection, and 0.05 gpm per 
other service connection. To determine the total EDU in the system, the water use factors are 
represented in terms of the equivalent number of dwelling (residential) units per service 
connection. By definition there is 1 EDU per residential service connection. There are 4.21 EDU 
per commercial/ institutional service connection, 14.32 EDU per irrigation service connection 
and 0.14 EDU per other service connection. The EDU factors are then applied to the total 
number of service connections in each category. The system in its current state serves 
approximately 6,865 EDUs. Including the 355 “future committed” residential connections (Table 
2-1) the system has a future commitment level of 7,220 EDUs.  At the planning horizon of 2020, 
with all proposed developments completed the system will serve approximately 8,380 EDUs. 
 
With the recent development and use of  SMART water meters and SCADA systems the District 
will be able to track and record flow rates and therefore enable further measurements of water 
use and water losses that can be used to accurately project water demands that may be associated 
with future planned developments.  With the water metering becoming more available, the 
Discovery Bay water demands will be tracked by customer type and the demand can be 
separated or disaggregated into each type. Over time, the unit water use factors presented in this 
Master Plan can be updated as more meter data becomes available. 
 
2.3 Daily Water Demand and Peaking Factors 
 
As shown in Table 2-2, the current average water demand is 1,335 million gallons per year 
which equates to an average daily demand (ADD) of 2,540 gallons per minute (gpm).  With that 
water demand as a basis, maximum-day and peak-hour factors are determined for the water 
supply source capacity sizing (maximum-day demand) and for storage and distribution system 
analysis (peak-hour demand).   
 
Maximum Day Demand (MDD): The California Department of Public Health, California 
Waterworks Standards (Title 22) requires the District’s water supply and production capacities to 
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meet the maximum daily demand (MDD). More specifically, Title 22 requires the MDD be 
established from a minimum of 10 years of recent data.  The determination of MDD must use 
daily usage records, if available. If daily records are not available (this is the case for the 
District), Title 22 permits the use of monthly records. In the absence of daily records, Title 22 
states that the MDD is equal to the average day in the maximum month of production multiplied 
by a factor of 1.5. Note that the anomalous maximum month in August 2010 is disregarded as it 
reflected abnormal flushing activities in addition to regular customer water demands (Figure 2-
1).  For the District, the maximum month is July 2006 with a production of 169 million gallons 
(MG). The average day in July 2006 is approximately 5.5 MG. Thus, the estimated maximum 
day demand is 8.2 MG, or approximately 5,700 gpm.  The ratio of the maximum day demand 
(5,700 gpm) to the average day demand (2,540 gpm) is 2.24. This ratio of the MDD to ADD 
(2.24) is called the MDD/ADD peaking factor. 
 
Peak Hour Demand (PHD): The peak hour demand (PHD) is the peak flow rate that occurs over 
a period of several hours on the day of maximum use. Certain factors specific to each system 
affect the peak hour demand, such as irrigation timers and residential use patterns, which can be 
measured and represented by a system’s diurnal curve if hourly data were available. In the 
absence of that information, Title 22 permits the use of a factor of 1.5 multiplied by the 
maximum day demand. In terms of average day demand, this results in an ADD to PHD peaking 
factor of 3.36. A previous demand evaluation conducted in the 1999 Water Master Plan 
determined that an adequate ADD to PHD peaking factor for Discovery Bay is 3.6. For planning 
and facility sizing purposes, this Master Plan takes the conservative approach of 3.6 times the 
ADD. The calculated peak hour demand is approximately 9,150 gpm (3.6 times the ADD flow of 
2,540 gpm). This ratio of the PHD to ADD (3.6) is called the PHD/ADD peaking factor.  
 
As shown in Table 2-2 (above), the estimated ADD at the planning horizon is approximately 
3,100 gpm. Applying the peaking factors established above, the water demand at the planning 
horizon will be a MDD of 7,000 gpm and a PHD of 11,200 gpm. The adequate sizing of the 
water system facilities will also consider the maximum day demand plus fire flow. Commercial 
locations within the District require a fire flow of 3,000 gpm, as dictated by the Contra Costa 
Fire Department. The maximum day demand plus the fire flow at the planning horizon is 10,000 
gpm. Table 2-3 (below) presents the summary of existing and future demands. The relationship 
between EDU and the projected ADD, MDD, PHD and MDD plus fire flow is represented in 
Figure 2-2.  
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Table 2-3 

Existing and Future Water Requirements 
Town of Discovery Bay 

Level of 
Service 

Average Day Demand 
(ADD) 

Maximum Day Demand 
(MDD) 

Peak Hour Demand 
(PHD) 

(MGD) (gpm) (MGD) (gpm) (MGD) (gpm) 

Present 
(6,865 EDU) 3.7 2,540 8.2 5,700 13.2 9,150 

Present +  
Future Committed  

(7,220 EDU) 
3.9 2,700 8.6 6,000 13.8 9,600 

Planning  
Horizon 2020 
(8,380 EDU) 

4.5 3,100 10.1 7,000 16.1 11,200 

Note: MDD and PHD are based on the following peaking factors: 
  MDD = ADD * 2.24  PHD  = ADD * 3.60 

 
 
2.4 Water Conservation and Water Demand Management 
 
The section includes a discussion of the District’s current water conservation program and the 
District’s approach to completing a Water Conservation Feasibility Evaluation to develop the 
basis for developing a formal water conservation and demand management plan. The District 
views the conservation of water to be an important component of ensuring the sustainability of 
their groundwater resource and realizes there may be a potential cost savings associated with not 
having to engineer and construct water infrastructure (wells, treatment units, storage tanks, 
distribution system pipeline), often linked to the ever increasing demand for water.  
  
Current Water Conservation Effort 
The District’s current water conservation program includes informal inspections and follow-up 
communication with homeowner and commercial establishments that are knowingly or 
unknowingly using excessive amounts of water. In addition, the District has been proactive in 
installing water meters since 2005 (see above discussion). Installing water meters and billing 
customers on a volumetric basis can result in a reduction in water. Studies have shown that 
metered water systems that charge customers on a volumetric basis can use about 15 percent less 
than systems that do not have meters, and among those cities that do have volumetric rates, those 
with a tiered structure can use about 10 percent less than those who do not have a tiered 
structure.  
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Water Conservation Mandates 
Water conservation is mandated by the State of California through recent legislature. The 
following is a brief description of recent water conservation legislature: 
 

 Assembly Bill 2572 
Assembly Bill 2572 (AB 2572) requires that all urban water suppliers, such as the Discovery 
Bay CSD, install water meters on all municipal and industrial water service connections that 
are located in its service area on or before January 1, 2025 and begin billing all customers 
based on volumetric water deliveries.  
 
Senate Bill X 7-7 
The Senate Bill X 7-7 (SBX 7-7) Water Conservation Bill of 2009, was enacted to place the 
Department of Water Resources 20x2020 Water Conservation Plan goal into statute (2010, 
DWR Water Conservation Plan). The goal is to reduce statewide per capita urban water use 
by 20 percent by the year 2020. To achieve this goal, urban water suppliers were supposed to 
include their baseline per capita water use, reduction targets and compliance analyses in the 
2010 Urban Water Management Plan (UWMP). There is a milestone target of 10 percent 
reduction by 2015. Agencies that are not in compliance with SBX 7-7 by July 1, 2016 are not 
eligible for state water grants and loans. The DWR 20x2020 Water Conservation Plan also 
recommended moving the deadline for water meters in AB 2572 to 2020. 

 
The proposed feasibility evaluation discussed below will address the 2015 and the 2020 water 
reduction goals of SBX 7-7.  
 
Water Conservation Feasibility Evaluation 
The District will commission a water conservation feasibility evaluation that will establish water 
demand reduction goals based upon the mandates discussed above. The evaluation will identify 
and include an assessment of water conservation measures that are feasible, cost effective, and 
readily implemented.  
 
In assessing the feasibility of developing a Water Conservation and Demand Management Plan, 
the District will have the benefit of surveying already-existing water conservation programs that 
have proven track records for achieving effective water conservation.  For example, the nearby 
communities of Petaluma and Pleasanton, with similar climate and similar water supply 
challenges, have active water conservation programs that can referenced in completing the 
District’s feasibility evaluation.  
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Water conservation measures to be considered in the water demand reduction evaluation will 
include: 
 

 Residential Plumbing Retrofits (benefits of conserving showerheads, aerators, toilet 
flappers, and dye tablets, and the Ultra-Low Flow Toilet Rebate and the High-Efficiency 
Washing Machine Rebate Programs) 

 System Water Audits, Leak Detection and Repair (use billing software to flag high 
consumer consumption rates and to identify leaks) 

 Metering with Commodity Rates for all New Connections and Existing Connections (use 
of a tier rate structure based on water consumption to encourage water conservation) 

 Large Landscape Conservation Program and Incentives (benefits of a establishing a 
Irrigation Equipment Rebate Program for high-use irrigation customers)    

 
The water conservation feasibility evaluation will include an assessment of the potential water 
conservation measures including the amount of water that could be saved for each measure, 
planning-level cost to implement, and the benefits to the District, developer, and customer in 
meeting the water use reduction goals. Chapter 6 presents the Capital Improvement Plan and 
includes a CIP item for completing the Water Conservation Feasibility Evaluation.   
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Historic Water Production

Discovery Bay 2010 Water Master Plan
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3.  Existing Water System 
 

This chapter describes the existing Town of Discovery Bay Community Services District water 
system. It is organized to include a general overview followed by detailed descriptions of the 
District’s water supply sources, water treatment facilities, storage tanks, booster facilities, and 
distribution facilities.  

3.1 Overview 

The Town of Discovery Bay is located adjacent to the Sacramento-San Joaquin Delta 
approximately six miles southeast of the City of Brentwood off of Byron Highway, Interstate 4. 
Discovery Bay is situated within a network of man-made lakes and channels that are connected 
to the Delta. The community is largely residential with some commercial and irrigation uses. 
Most of the residential properties have docks with backyard access to the man-made channels 
and Delta waters. The levees and waterways of Discovery Bay are managed and maintained by 
Reclamation District 800 and the US Army Corps of Engineers. The system is defined by 
relatively flat topographies with mean sea level elevations ranging from 5 feet to 15 feet across 
the entire system. 
 
The system derives all of its water supply from five active groundwater supply wells. Raw water 
from the wells is delivered and treated at two water treatment plants (WTPs), known as Newport 
WTP and the Willow Lake WTP. Storage tanks are located at each plant to provide operational 
equalization and reserves for fire safety. Booster facilities pump water from storage to provide 
the flow and pressure required in the distribution system. Each water treatment plant is equipped 
with standby generators to operate the facilities in the event of prolonged power outages. The 
distribution system consists of a network of piping varying in material and age ranging in 
diameter from 6-inch through 16-inch all in one pressure zone. 

3.2 Water Supply Sources 

There are five groundwater supply wells (Wells 1B, 2, 4A, 5A and 6) that deliver groundwater to 
the treatment plants through dedicated raw water pipelines. Wells 1B, 2 and 6 deliver water to 
Willow Lake WTP, and Wells 4A and 5A deliver water to the Newport WTP. Operation of the 
well pumps is controlled by the water levels in the storage tanks at the treatment plants. The 
District tests the supply wells every two years to assess well specific capacity and pump station 
performance.  
 
The production rates are a function of many factors, but the key factors are the groundwater 
levels beneath the site, the well’s specific capacity (expressed as the production in gpm per foot 
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of drawdown) and the pump performance characteristics. The total combined production from 
the wells ranges from approximately 7,400 gpm during summer dry year conditions to 
approximately 8,500 gpm during winter wet year conditions. A summary of the well and well 
pump information is presented in Table 3-1, below. 
 
3.2.1 Wells and Pump Stations 
 
Well 1B 
Well 1B is located on the same site as former Wells 1 and 1A which have been abandoned. Well 
1B is equipped with a pump designed to deliver 1,700 gpm to the Willow Lake WTP to meet the 
nominal capacity of two water treatment plant filters (i.e. 850 gpm per filter times two). The well 
has experienced a decline in specific capacity which in turn has increased the head condition on 
the pump. Attempts to rehabilitate Well 1B to increase capacities have been unsuccessful and as 
a result the pump can only deliver approximately 1,200 gpm to 1,600 gpm to the treatment plant 
depending on groundwater level conditions.  
 
The District recently completed an investigation on Well 1B that evaluated the feasibility of 
upgrading the pumping equipment to increase production. The investigation considered the 
condition of the well, the current day specific capacity and the available drawdown in the well 
casing. The investigation also considered the limitations in the sizing of the electrical system and 
the cost to up-size the electrical system, if needed. Based on their investigation, the District 
determined that Well 1B can be upgraded with a new pump that will deliver between 1,500 gpm 
to 1,800 gpm (this improvement is included in the Capital Improvement Plan, Chapter 6).  
  
Well 2 
Well 2 is the oldest active water supply well in the system at approximately 40 years old. Well 
construction details are lacking, for example, the depth and quality of the sanitary seal are 
unknown. In addition, Well 2 is limited in pump capacity due to a 12-inch diameter well casing. 
Well 2 delivers water to Willow Lake WTP at flow rates approximately equal to the capacity of 
one treatment plant filter (i.e. 850 gpm per filter). Well 2 is the only well in the system equipped 
with an oil-lubricated pump. 
 
Well 4A 
Well 4A is approximately 15 years old and has been the most reliable producer in the system 
requiring a minimum amount of maintenance. Well 4A is equipped with a submersible pump that 
delivers 1,800 to 2,000 gpm to the Newport WTP (as originally designed for a 2,000 gpm filter at 
Newport).  Well 4A is located at Newport WTP. 
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Well 5A 
Well 5A is about 20 years old and has a history of maintenance efforts.  The well has 
experienced corrosion problems that have caused damage to the well casing and column pipe. 
The well casing was patched in 1996 and the column pipe issues have been addressed with a 
protective coating system. There have also been issues associated with high total dissolved solids 
(TDS) and discoloration in the water. Well 5A is one of the highest producers in the system 
delivering 1,800 to 2,000 gpm to the Newport WTP. Issues associated with Well 5A corrosion 
are being addressed by a current maintenance program. 
 
Well 6 
Well 6 is the newest well in the system with construction completed in 2009. Well 6 was 
installed to provide a redundant supply for current water demands. The well is located at the 
Willow Lake WTP delivering raw water to the plant in conjunction with Wells 1B and 2. The 
well pump was designed to deliver 1,700 gpm during dry year conditions. Recent testing (Fall 
2011) of the well specific capacity and review of water level data indicate the pumping 
equipment will deliver flows between 1,800 gpm and 2,000 gpm.  
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Table 3-1 

Well and Pump Information 
Town of Discovery Bay 

 
 Well 1B Well 2 Well 4A Well 5A Well 6 
WELL INFO      
Drilling Date 1995 1971 1996 1991 2009 
Well Diameter (inch) 16” 12” 16” 16” 18” 
Well Depth (ft) 350’ 348’ 357’ 357’ 360’ 
Top Screen Interval 271’/289’ 245’/335’ 307’/347’ 261’/291’ 270’/295’ 
24-hr Specific Capacity 1 11 gpm/ft 12 gpm/ft 23 gpm/ft 21 gpm/ft 28 gpm/ft 
PUMP INFO      
Pump Type 2 Submersible Oil Lube Submersible Water Lube Submersible 
Installation Date 2003 2003 2001 2004 2010 
Pump Setting Depth (ft) 260’ 220’ 180’ 240’ 250’ 
Column Diameter (inch) 12” 8” 12” 10” 12” 
Bowl Manufacturer Byron Jackson Goulds Flowserve Floway Flowserve 
Impeller Model 13MQH 11CHC 13MQH 14DKH 14EMM 
Number of Stages 3 4 3 3 3 
Motor Horsepower 150 HP 100 HP 150 HP 200 HP 150 HP 
Well Control Willow Tanks Willow Tank Newport Tanks Newport Tanks Willow Tanks 
Capacity – Dry Year3 1,200 gpm4 800 gpm 1,800 gpm 1,800 gpm 1,800 gpm 
Capacity – Wet Year 3 1,600 gpm4 900 gpm 2,000 gpm 2,000 gpm 2,000 gpm 

 
1. 24-hr specific capacity is based on well testing results during 2009 and 2010. 

  
2. Oil Lube: oil lubricated lineshaft vertical turbine pump. 

Water Lube: water lubricated lineshaft vertical turbine pump. 
Submersible: submersible motor vertical turbine pump. 
 

3. The pump capacities reflect the average output from the pumps during the dry year and wet year 
conditions, i.e. hydrologic conditions that cause groundwater levels to be characteristically deep or 
shallow. The capacities were approximated using well testing information, aquifer information, pump 
performance curves, and calculated system head curves. The capacities were also compared to production 
records at the individual wells and at the water treatment plants.  
 

4. Upon completion of the Well 1B pump upgrade the well capacity is projected to range between 1,500 and 
1,800 gpm. This will result in a total source capacity of 7,700 gpm during dry year condition and 8,700 
gpm during wet year condition. 
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3.3 Water Treatment Plants 

The District’s water supply permit was amended by DPH in 2002 to include removal of 
manganese and iron at the two water treatment plants (Newport WTP and Willow Lake WTP). 
The treatment process is essentially the same at both plants. Groundwater from the wells is 
delivered to the plants. As raw water enters the plant it is pre-treated with sodium hypochlorite 
solution to target a chlorine concentration of 3 mg/L to oxidize soluble ions (e.g. manganese and 
iron), followed by greensand filters to remove precipitated solids. After the filtration process, 
water is directed to onsite storage tanks. The storage tanks provide equalization between the 
supply capacity and the peak demands. An onsite booster facility pumps from storage to supply 
the distribution network with treated drinking water. Each plant is equipped with four vertical 
turbine can booster pumps and two jockey pumps that work on variable speed drives to maintain 
a constant pressure to the distribution system. As water exits the booster facility post-treatment is 
provided with sodium hypochlorite to maintain chlorine residual in the system of 0.02 mg/L. 
Each treatment plant is equipped with a 750 KW diesel generator to provide backup power to the 
pumps during outages.  
 
The greensand filters require backwashing to remove solids build-up in the filter media. Filter 
backwashing occurs when the differential pressure across a filter approaches 10 psi. During high 
demand periods each filter is backwashed daily. Backwash water is directed to a backwash 
reclaim tank where settling and decantation is performed. Water from the backwash reclaim tank 
is pumped to the treatment headworks at a rate of 10-percent total filter output (per the water 
supply permit requirements). The solids that accumulate in the bottom of the backwash tank are 
periodically pumped out and disposed of at the District’s wastewater treatment facility. 
 
Each water treatment plant component is described below. A summary of the filters, tanks and 
pumps at the treatment plants are provided in Tables 3-2, 3-3 and 3-4 below. 
 
3.3.1 Willow Lake WTP 
 
3.3.1.1 Greensand Filters 
 
The Willow Lake WTP has three greensand filters; two were installed in 2002 when the plant 
was constructed and one additional filter was added in 2006 when the plant was expanded. Each 
filter has a nominal service flow rate of 850 gpm (in accordance with the manufacturer’s 
specified filter bed loading rates).  The combined nominal filter capacity of three filters is 2,550 
gpm. Raw water from Wells 1B, 2 and 6 enters the treatment plant through a 16 inch pipe and is 
pretreated with chlorine prior to entering the filters. Flow control valves on the outlet piping of 
each filter limit the flow rates to approximately 850 gpm per filter. See Table 3-2. 
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3.3.1.2 Storage Tanks 
 

The treatment plant contains two storage reservoirs constructed of bolted glass-fused steel. Each 
has a nominal storage volume of 750,000 gallons for a combined total of 1.5 million gallons (see 
Table 3-3).  
 
3.3.1.3 Boosters 
 
The combined output from the booster pumps has design capacity of 6,200 gpm at 70 psi (see 
Table 3-4). The booster pumps typically operate between 60 psi to 70 psi. The booster pumping 
equipment and electrical systems for the water treatment plant are housed in a CMU block 
building. 
 
3.3.1.4 Chemical Feed 
 
The chemical feed system consists of an 800-gallon sodium hypochlorite tank and dedicated 
chemical metering pumps linked to the operation of each water supply well (1B, 2 and 6). The 
chemical feed equipment is located in a separate room within the booster pump building. The 
chlorine feed system is equipped to provide injections of chlorine for pre-treatment and post-
treatment (to the distribution system). In its current state, the Willow Lake WTP chemical room 
does not have sufficient electrical outlets to operate all metering pumps simultaneously, and the 
chlorine residual analyzer is not functioning. The chemical shelves and tubing are also heavily 
corroded. 
 
3.3.1.5 Filter Backwash 
 
Water to backwash the filters is supplied by the distribution system. Backwash water from the 
filters is routed to an 84,000-gallon backwash reclaim tank where the solids are allowed to settle. 
The backwash process generates approximately 16,000 gallons of backwash water per filter for a 
total of 48,000 gallons from all three filters. The filters are cleaned in sequence once per day 
during high demands and every 2 or 3 days during low demand periods. Recycle pumps take 
decant water from the backwash tank and deliver it to the raw water supply. There are two 
recycle pumps, each with a capacity of 190 gpm; one pump is for backup if the other one fails.  
 
3.3.2 Newport WTP 
 
3.3.2.1 Greensand Filters 
 
The Newport WTP has two greensand treatment filters; one was installed in 2001 when the plant 
was constructed and an additional filter was added in 2004 when the plant was expanded. Each 
filter has a nominal service capacity of 2,000 gpm for a combined filter capacity of 4,000 gpm. 
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Raw water from Wells 4A and 5A enters the treatment plant through a 12 inch pipe that is 
pretreated with chlorine prior to entering the filter units. Flow control valves on the outlet piping 
of each filter limit the flow rates to 2,000 gpm per filter. See Table 3-2. 
 
3.3.2.2 Storage Tanks 
 
The treatment plant contains two storage reservoirs constructed of bolted glass-fused steel. Each 
has a nominal storage volume of 275,000 gallons for a combined total of 0.55 million gallons 
(see Table 3-3).   
 
3.3.2.3 Boosters 
 
The combined output from the booster pumps has design capacity of 6,000 gpm at 70 psi (see 
Table 3-4). The booster pumps typically operate between 60 psi to 70 psi. The booster pumping 
equipment and electrical systems for the water treatment plant are contained in a CMU block 
building. 
 
3.3.2.4 Chemical Feed 
 
The chemical feed system consists of an 800-gallon sodium hypochlorite tank and dedicated 
chemical metering pumps linked to the operation of each water supply well (4A and 5A). The 
chemical feed equipment is located in a separate block building. The chlorine feed system is 
equipped to provide injections of chlorine for pre-treatment and post-treatment (to the 
distribution system). 
 
3.3.2.5 Filter Backwash 

Water to backwash the filters is supplied by the onsite storage tanks and dedicated booster 
pumps. Backwash water is routed to a 100,000-gallon backwash tank where solids are allowed to 
settle. The backwash process generates approximately 32,000 gallons of backwash water per 
filter for a total of 64,000 gallons from both filters. The filters are cleaned in sequence once per 
day during high demands. Recycle pumps route the decant water in the backwash tank back into 
the raw water supply line to be recycled. There are two recycle pumps, each with a capacity of 
200 gpm; one pump is for backup if the other one fails.  
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Table 3-2 
Filtration Unit Information (Greensand Media) 

Town of Discovery Bay 
 

Location Name 
Year 

Installed Diameter Length 
Surface 

Area 

Surface 
Loading 

Rate 
Nominal 
Capacity 

   (feet) (feet) (sq. ft.) (gpm/sq.ft.) (gpm) 

Willow WTP Filter A 2002 8 14 120 7.1 850 

Willow WTP Filter B 2002 8 14 120 7.1 850 

Willow WTP Filter C 2006 8 14 120 7.1 850 

Newport 
WTP Filter A 2001 8 32 264 7.6 2,000 

Newport 
WTP Filter B 2004 8 32 264 7.6 2,000 

 
 
 
 
 
 

Table 3-3 
Tank Information  

Town of Discovery Bay 
 

Location Name Year Installed Construction Service 
Nominal 
Capacity 

Willow WTP North 2002 Glass-fused 
bolted steel 

Storage / treated 
water 750,000 gal. 

Willow WTP South 2002 Glass-fused 
bolted steel 

Storage / treated 
water 750,000 gal. 

Willow WTP Backwash 2002 Glass-fused 
bolted steel Filter Backwash 84,000 gal. 

Newport WTP North 2002 Glass-fused 
bolted steel 

Storage / treated 
water 275,000 gal. 

Newport WTP South 2002 Glass-fused 
bolted steel 

Storage / treated 
water 275,000 gal. 

Newport WTP Backwash 2002 Glass-fused 
bolted steel Filter Backwash 100,000 gal. 

 
 
 
 
 
 
 

  

H-246



 

3-9 

Table 3-4 
Booster Pump Information  

Town of Discovery Bay 

Location Name 
Year 

Installed Type Service Horsepower Head Flow 

Willow 
WTP JB-1 2002 Vertical Turbine 

Can Pump Jockey 25 hp 162 ft 500 gpm 

Willow 
WTP JB-2 2002 Vertical Turbine 

Can Pump Jockey 25 hp 162 ft 500 gpm 

Willow 
WTP BP-1 2002 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,300 
gpm 

Willow 
WTP BP-2 2002 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,300 
gpm 

Willow 
WTP BP-3 2002 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,300 
gpm 

Willow 
WTP BP-4 2002 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,300 
gpm 

Willow 
WTP RP-1 2002 Centrifugal 

Single Stage Reclaim 5 hp 70 ft 190 gpm 

Willow 
WTP RP-2 2002 Centrifugal 

Single Stage Reclaim 5 hp 70 ft 190 gpm 

Newport 
WTP JB-1 2001 Vertical Turbine 

Can Pump Jockey 25 hp 162 ft 500 gpm 

Newport 
WTP JB-2 2001 Vertical Turbine 

Can Pump Jockey 25 hp 162 ft 500 gpm 

Newport 
WTP BP-1 2001 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,250 
gpm 

Newport 
WTP BP-2 2001 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,250 
gpm 

Newport 
WTP BP-3 2001 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,250 
gpm 

Newport 
WTP BP-4 2001 Vertical Turbine 

Can Pump Booster 75 hp 162 ft 1,250 
gpm 

Newport 
WTP BW-1 2001 Vertical Turbine 

Can Pump 
Backwash 

Supply 75 hp 70 ft 3,200 
gpm 

Newport 
WTP BW-2 2001 Vertical Turbine 

Can Pump 
Backwash 

Supply 75 hp 70 ft 3,200 
gpm 

Newport 
WTP RP-1 1 2001 1 Centrifugal 

Multi-Stage Reclaim 7.5 hp 70 ft 200 gpm 

Newport 
WTP RP-2 2001 Centrifugal 

Multi-Stage Reclaim 7.5 hp 70 ft 200 gpm 

 
1. The Newport reclaim pump RP-1 had the shaft seal replaced in 2009 due to failure.  
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3.4 Distribution System 

The distribution system contains approximately 46 miles of mainline piping ranging in size from 
6-inch to 16-inch. The system contains approximately 18 miles of asbestos cement (AC) pipe, 28 
miles of PVC pipe and about 1 mile of cast iron and ductile iron pipe. Refer to Plate 1 and Table 
3-5 for pipeline locations and diameters. 
 
The original developments (i.e. Discovery Bay Proper) were constructed with AC pipe in the 
early 1970’s, and over time some of its water mains have been replaced with PVC pipe. 
Discovery Bay Proper consists mostly of 8-inch and 12-inch mainlines, and the smaller 
individual streets are served by 6-inch and some 8-inch pipe. There are 11 pipe crossings in 
Discovery Bay Proper that loop mainlines together beneath the channels and creeks that surround 
the neighborhoods through 6 and 8-inch cement and motor lined iron pipe. The newer 
developments (i.e. Discovery Bay West) were constructed mostly of PVC pipe and contain larger 
diameters with 16-inch and 12-inch mainlines and 8-inch pipe on the smaller individual streets. 
A majority of the AC pipe and cast iron pipe crossings are about 40 years of age. The remaining 
water mains range from 10 to 30 years of age.  
 

Table 3-5 
Estimated Length of Water Mains 

Town of Discovery Bay 
 

 6” 8” 10” 12” 16” 20” 
Total 
(feet) 

Total 
(miles) 

Existing System         

Discovery Bay 
Central, Centex 

34,183 94,859  26,463 889 1,087 157,481 29.8 

Village 1, Village 
2, Village 3, 
Village 4 

 51,767 1,801 1,197 17,991  72,756 13.8 

Ravenswood  9,824   2,122  11,946 2.3 

Old River 
Elementary 

  2,850    2,850 0.5 

Subtotal (miles) 6.5 29.6 0.9 5.2 4.0 0.2  46.4 

Future System (theoretical piping)       

Village 5  22,362  150   22,512 4.3 

Pantages  2,207 1,519 3,204 4,826  11,756 2.2 

Subtotal (miles) 0 4.7 0.3 0.6 0.9 0  6.5 

TOTAL (miles) 6.5 34.3 1.2 5.8 4.9 0.2  52.9 
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4.  Evaluation of Water System 
 

 
In this chapter, the existing Discovery Bay water supply, treatment, storage and distribution 
system as described in Chapter 3 is evaluated relative to the future system improvements needed 
in order to meet the projected water demands presented in Chapter 2.  Each section presents the 
relative design criteria used in the evaluation. This evaluation is presented in four sections: 
source capacity, water treatment, system storage, and distribution system. Figure 4-1 presents a 
schematic of the recommended improvements to increase water supply, treatment and storage 
capacity to meet the required levels of service through the planning horizon.  
 
4.1 Source Capacity 
 
For purposes of this Master Plan, the term source capacity is considered to be the nominal rate at 
which the wells pump groundwater to the water treatment plants during a dry year condition, i.e. 
when the groundwater levels are seasonally lower and the resultant production rate from each 
well is less. Source capacity is a function of groundwater levels beneath the site, a wells’ specific 
capacity (i.e. the production rate expressed as the flow in gpm per foot of drawdown), and the 
pumping equipment installed in the well. Over time the source capacity may decline as a result 
of the lowering groundwater water levels (due to changes is seasonal recharge or by over-
pumping), a decline in well specific capacity (due to well clogging or other mechanisms), and/or 
a decline in the well pump or motor performance (well pump and motor wear with use). The 
Capital Improvement Plan includes provisions to monitor the groundwater basin, well 
performance and well pumping performance testing. 
 
4.1.1 Source Capacity Requirements 
 
The California Department of Public Health (CDPH) regulations, specifically Section §64554 of 
the California Waterworks Standards (Title 22, Chapter 16, California Code of Regulations, 
CCR); state: “at all times, a public water system’s water source(s) shall have the capacity to meet 
the system’s maximum day demand (MDD).” The source capacity is the estimated capacity of all 
sources of supply during the time at which the maximum day demand occurs. Title 22 also states 
that for water systems using only groundwater, “the system shall be capable of meeting MDD 
with the highest-capacity source off line”. The Waterworks Standards also require that the 
system meet four hours of peak hourly demand (PHD) with source capacity, storage capacity, 
and/or emergency source connections. The latter requirement relates to the need to have 
sufficient storage and booster capability to maintain the peak hour demand.   
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4.1.2 Evaluation of Source Capacity  
 
The total capacity from the wells during a dry year condition is approximately 7,400 gpm 
(Chapter 3). In accordance with the redundancy criterion in Title 22, i.e. to meet MDD with the 
highest capacity well offline, the source capacity of the water supply system is reduced to 5,600 
gpm. The current MDD of the system is 5,700 gpm. The MDD will be 6,000 gpm when the 
service connections that are committed by the District become active. Based on all growth 
projected through the planning horizon the system will have a MDD of 7,000 gpm by the year 
2020 (Chapter 2). Figure 4-2 shows the relationship between source capacity and current and 
future MDD. 
 
The existing source capacity has a current shortfall of 100 gpm for the existing water demand, a 
shortfall of 400 gpm when including the committed service connections, and a shortfall of 1,400 
gpm when including all projected growth through the planning horizon. Therefore, two 
recommended improvements are presented below:  a) upgrade pumping equipment at existing 
Well 1B to meet current water supply shortfalls and some of the committed water supply 
shortfalls; and b) construct a new water supply well to meet the remaining water supply 
requirements through the planning horizon. These two improvements are discussed below: 
 

Well Capacity Upgrade: A decline in specific capacity from Well 1B and Well 2 from 
historic levels has contributed to the current 100 gpm deficiency. To address the current 
deficiency the District is currently acting on recommendations for a well pump upgrade at 
Well 1B based upon the results of an investigation that evaluated trends in specific capacity 
and water levels and the capability of the mechanical and electrical equipment at the well 
site. Upon completion of the upgrade, production from Well 1B is projected to increase 
from 1,200 gpm to 1,500 gpm during dry summer conditions. This will result in an increase 
in source capacity to 5,900 gpm. With this improvement, there would temporarily no 
longer be a shortfall to meet the current MDD. There would still be a deficit of 100 gpm 
when including the committed service connections. Well 1B is an aging well that 
previously showed decline. The Well 1B improvement costs are relatively low compared to 
the benefit gained, i.e. increased capacity to meet current deficits. However, as discussed 
below it is possible for Well 1B and the other existing well structures to experience 
additional well specific capacity losses over time (through degradation and age) and 
planning for a new well is still recommended. 
 
New Supply Well: As discussed in Chapter 3, the Willow Lake WTP is currently served by 
three supply wells (Well 1B, 2, and 6), whereas the Newport WTP is served by two supply 
wells (Wells 4A and 5A). Therefore, the largest operational impact to source capacity 
would occur if Newport WTP loses a well.  Furthermore, Newport WTP is more dependent 
than the Willow Lake WTP on its full well source capacity to maintain operational levels in 
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the storage tanks. Therefore, it is recommended to construct the new well that is required to 
meet MDD through the planning horizon for the Newport WTP and target a flow rate of 
2,000 gpm to meet the capacity of one filter. Well 5A could then become a back-up well 
and the new well would take over regular operation. With consideration for new homes 
beginning in 2013 (Chapter 2), and given a source capacity deficit for future committed 
service levels, a new water supply well is immediately needed and a capital expenditure is 
proposed during the first three years of the Capital Improvement Plan (See Chapter 6).  

 
4.1.3 Source Capacity Reliability 
 
To continue meeting the required levels of service there is a need to maintain the reliability of 
the existing well field and its source capacity. Source capacity can change over time due to 
varying causes. Some impacts gradually occur due to well material degradation processes 
associated with the environmental setting as the well ages. Well failure can also be catastrophic. 
For example, under some conditions the well structure degradation is so severe that the casing 
collapses which may result in a total loss of source capacity at a particular site. Reliability can be 
assessed by observing trends in well performance, visual inspection, and comparing the age to 
the service life of similar wells. The service life of a well depends on many factors such as its 
design elements and construction method, how it is operated, and long term degradation 
processes such as corrosion. A life span of modern wells typically used for planning is 50 years. 
Maximizing the life of a well is accomplished by regular inspection and maintenance, 
performance testing, and well rehabilitation, as needed.  
 
The District’s existing source supply wells were described in Chapter 3. Wells 2 and 5A are 
considered to be the least reliable and should be monitored, upgraded, or replaced as discussed 
below:  
 
 Well 2   

Well 2 is the oldest well in the system constructed 40 years ago. Currently there are no 
evident structural problems with Well 2. However, if problems arise, the age of this well 
limits rehabilitation options. If Well 2 were to fail (either in degraded water quality or yield), 
a replacement well would be needed.  The well field evaluation completed in this Master 
Plan indicates it may be possible to offset Well 2 by increasing production from other 
existing wells, although a formal assessment would be needed to confirm these initial 
findings.  
 
Well 5A 
Well 5A has a history of high maintenance needs and water quality issues. Specifically, Well 
5A has experienced corrosion problems of both the well casing and the pump column pipe, 
and high TDS and water discoloration problems have been documented. This well is closely 
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monitored. The new well discussed in the previous section can take over regular service to 
the Newport WTP and Well 5A can become the back-up supply well to be maintained and 
exercised regularly, which will extend its useful life.  

 
Although there is no immediate need to replace any of the existing wells, it is anticipated that a 
replacement well will be needed within the ten-year planning horizon and a contingency fund is 
recommended and has been included in the CIP program presented in Chapter 6. When a 
replacement well is installed, the well that it is replacing should be demolished and the well 
structure destroyed in accordance with state and local regulations to protect source water quality.  
 
4.2 Water Treatment 
 
This section evaluates the performance of each component of the existing water treatment plant 
and identifies improvements in order to bring the overall plant into conformance with regulations 
and standards of good engineering practice. The evaluation below presents the basis for water 
treatment improvements (water quality standards and DPH requirements) and the resultant 
upgrades and improvements to the filter units, and the filter backwash and recycle unit processes. 
 
4.2.1 Water Quality Standards  

 
The water quality standards for the Discovery Bay drinking water are dictated by the primary 
and secondary maximum contaminant levels (MCLs) as set forth in the Federal and State 
Drinking Water Standards. While the Discovery Bay raw water supply (groundwater from wells) 
meets primary MCL standards, it exceeds the secondary MCL for manganese and iron. The 
historic records indicate raw water supplied from Wells 1B, 2, 4A, 5A and 6 have manganese 
levels that generally range from 100 parts per billion (ppb) to 200 ppb. The secondary MCL for 
manganese is 50 ppb. To a lesser extent iron has been an issue in the raw water supply, and there 
has been an occasional exceedance of the secondary MCL for iron (300 ppb).   
 
The raw water supply also contains levels of total dissolved solids (TDS) that are near the 
maximum contaminant levels.  Well 5A typically has the highest levels of TDS generally 
varying between 550 parts per million (ppm) to 750 ppm. The CDPH set three levels for TDS: 
recommended MCL of 500 ppm; an upper MCL of 1,000 ppm; and a short term MCL of 1,500 
ppm. Well 5A exceeds the recommended level but is below the upper level, which means it is 
acceptable if it is neither reasonable nor feasible to provide more suitable water. Treatment of 
TDS is relatively expensive as it involves membrane or reverse osmosis technology; therefore, 
treatment of the Well 5A source for TDS is not reasonable. The District closely monitors TDS 
from all wells. See Chapter 5 for additional discussion of TDS water quality in the groundwater 
aquifer systems. 
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Although the raw water is generally compliant with the primary MCLs, there have been some 
detections above the MCL. In addition there are proposed changes to some MCLs as discussed in 
more detail below.  
 
In 2008 three supply wells had cyanide detections that exceeded the MCL of 0.15 ppm. In 
general, historical water quality tests from the wells have been non-detect for cyanide. Following 
the exceedance in 2008, the CDPH required four consecutive quarters of monitoring, which 
resulted in levels below the MCL indicating the 2008 samples were anomalous, and no 
corrective action was required. 
 
Levels of arsenic have been found in the wells, but never in exceedance of the primary MCL or 
the trigger level. The trigger level for arsenic is 5 ppb and constituents that exceed the trigger 
level usually require additional monitoring. The historic concentrations of arsenic vary in the 
wells, but in general concentrations are between 0 ppb to 4 ppb. However, samples collected in 
1989 and 1990 from Wells 2 and 5A each resulted in an arsenic concentration of 10 ppb, which 
did not exceed the MCL that was enforced at that time of 50 ppb. The primary MCL for arsenic 
was lowered to 10 ppb in 2006. No action has been required by CDPH because the levels of 
arsenic have always been below the required water quality limit. At this time no upcoming 
changes in the MCL for arsenic are proposed by CDPH. 
 
CDPH indicates that a MCL will soon be established for hexavalent chromium. Currently, 
hexavalent chromium is regulated through the establishment of an MCL for total chromium of 50 
parts per billion. Historical water quality records indicate total chromium has been typically non-
detect. In addition, the District has taken a pro-active approach and started sampling for 
hexavalent chromium. Initial test results for hexavalent chromium are non-detect at a detection 
limit of 1 part per billion. 
 
4.2.2 Adequacy of Treatment Capacity  
 
For the Discovery Bay system, the capacity at which raw water can be treated is the nominal 
capacity of the iron and manganese filter units. The combined treatment, or filter, capacity of the 
system must be capable of meeting the MDD so as to not limit the ability of the wells to meet the 
MDD. The total filter capacity of both water treatment plants combined is 6,550 gpm; that is 
4,000 gpm at the Newport WTP and 2,550 gpm at the Willow Lake WTP (Chapter 3). The 
current filter capacity (6,550 gpm) exceeds the current MDD (5,700 gpm). However, in order to 
meet the MDD through the planning horizon (7,000 gpm) the filter capacity needs to be 
expanded by at least 450 gpm. The timing or need for an additional filter unit is tied to the rate of 
infill development. The existing filters can treat up to 7,920 EDU. According to the estimated 
rate of development, defined by Table 2-1 (Chapter 2), the system will reach 7,920 EDU in 2016. 
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Therefore, it is recommended that a new filter be constructed and brought on-line by this time. 
Figure 4-2 shows the relationship between filter capacity and current and build-out MDD. 
 
The filters at the treatment plants are sized based upon matching capacities of the wells. The 
Willow Lake WTP has filters that operate at 850 gpm and the wells deliver nominally 850 gpm 
and 1,700 gpm. Newport has filters that operate at 2,000 gpm and the wells deliver nominally 
that amount. Based upon treatment plant operation, and on the ultimate need for an additional 
450 gpm of filter capacity at build-out, the system can most efficiently expand its filter capacity 
with a new 850 gpm filter at the Willow Lake WTP. Willow Lake WTP is also centrally located 
in the system and contains a majority of the system storage, making it the best candidate for 
expanded production flows. With the addition of a new filter, the treatment capacity at Willow 
Lake WTP will be increased to 3,400 gpm and the total filter capacity of the combined Newport 
and Willow Lake treatment systems will be 7,400 gpm.   
 
The proposed expansions to the Willow Lake WTP maximize the useful production and space 
limitation for this site. Any future development beyond the ten-year horizon presented in this 
Master Plan may require the design and installation of a new water treatment plant. 
 
4.2.3 Evaluation of Backwash and Recycle Process 
 
4.2.3.1 Willow Lake WTP 
 
As discussed in Chapter 3, the Willow Lake WTP has an 84,000-gallon backwash tank. There is 
approximately 60,000 gallons of usable volume. Each filter generates approximately 16,000 
gallons of backwash water; with three filters the total backwash water generated is 48,000 
gallons. According to water system operators, backwash cycles are sometimes extended to 
improve filter performance, increasing the backwash water generated per cycle. During high 
demand periods the three filters are backwashed once per day. In addition, water operators have 
observed backwash tank levels slowly rising after a backwash cycle has ended, indicating that 
some of the face piping valves may be leaking. Based on these observations the existing 
backwash tank cannot sustain increased backwash flows. 
 
The addition of a fourth filter at Willow Lake WTP increases the backwash water generated, 
requiring additional backwash storage. Space is limited at the Willow Lake WTP; one potential 
location is behind the existing office trailer. A new 50,000 gallon backwash tank is 
recommended to supplement the existing backwash tank for the existing and future needs of the 
treatment plant process. The tank should be designed to operate with the existing backwash tank 
and filters with the option to use the tanks independently.  
 
Finally, with a new backwash tank and filter at Willow Lake WTP, a new recycle pump would 
need to be constructed to provide recycling rates at 10-percent of filter production, or up to 340 
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gpm. The existing recycle pumps are about 10 years old and may require replacement within the 
next 10 years. It is recommended that three new recycle pumps be installed during construction 
of the filter and the backwash tank to supply a recycle water flow rate of up to 340 gpm.  
 
4.2.3.2 Newport WTP  
 
Newport WTP has a 100,000 gallon backwash tank with a usable volume of approximately 
86,000 gallons. The filters are backwashed every day. Each filter generates approximately 
32,000 gallons of backwash water. With two filters the total backwash volume is 64,000 gallons. 
No additional volume is needed. 
 
The existing reclaim pumps are about 10 years old and therefore a pump upgrade/replacement is 
recommended, and is planned and budgeted in the Chapter 6 Capital Improvement Plan.  
 
4.2.4 Evaluation of Chemical Feed Equipment 
 
4.2.4.1 Willow Lake  WTP  
 
At the Willow Lake WTP, the chemical feed room is equipped with three metering pumps, one 
for each supply well (1B, 2 and 6). The metering pumps are programmed though the PLC to turn 
on with operation of a well pump. Currently, there are not enough electrical outlets to have all 
three metering pumps operating, and thus all three well pumps cannot be operated at the same 
time. In addition, the process tubing and the wooden shelves in the chemical room have become 
corroded and worn, and the chlorine analyzer is not functioning. A chemical room upgrade at 
Willow Lake WTP is recommended and included in the CIP to update the electrical circuitry and 
replace process tubing and metering pump shelves.   
 
4.2.4.2 Newport  WTP  
 
The Newport WTP chemical feed equipment is currently set up for operation with two wells 
(Well 4A and Well 5A). The chemical room must be updated for addition of the third well during 
its design and construction and the Chapter 6 CIP includes provisions for this upgrade.  
 
4.3 System Storage 
 
This section evaluates the adequacy of total system storage relative to the design criteria for 
storage.  
 
 
 
 

H-255



4-8 

4.3.1 Storage Requirements 
 
The functions of system storage are to provide water for operational equalization, fire flow and 
emergency. The specific storage requirements are discussed in more detail below. 
 
Operational Storage - Title 22 states that the system shall meet at least four hours of peak hourly 
demand through source supply, storage and emergency source connections. Review of previous 
diurnal curve information indicates the PHD at Discovery Bay occurs over a period of 4 hours 
(1999, LSCE). The PHD of the system is 9,150 gpm currently and is project to be 11,200 gpm at 
build out (Chapter 2). At current water demands, the tanks will deliver 2.20 million gallons (MG) 
during four hours of PHD. The supply to the tanks, based on well and filter capacity, will fill 1.6 
MG in 4 hours. Thus, the current operational storage volume is 0.60 MG (2.20 MG minus 1.60 
MG).  
 
Storage requirements at the planning horizon will be dependent upon the filter capacity at the 
planning horizon.  The filter capacity at the planning horizon will be expanded to 7,400 gpm. For 
a four hour period of peak hour demand the tanks will deliver 2.70 MG and will be supplied with 
1.8 MG from the filters. Thus, the future required operational storage will be 0.9 MG (2.70 MG 
minus 1.8 MG). 
 
Fire Storage – This is the volume of water held in residence for the sole purpose of providing an 
adequate amount of water for firefighting purposes.  Fire storage derives directly from fire flow 
rate and duration, both specified by the local fire protection agency. The Contra Costa Fire 
Department has specified fire flow requirements of 3,000 gpm for three hour duration in 
commercial areas and 1,500 gpm for two hour duration for typical residential areas. The larger is 
selected for providing a fire safety volume in storage, thus the required fire storage volume is 
0.54 MG.   
 
Emergency Storage – This is the volume of water held in residence to accommodate demand 
requirements in the event of prolonged power outages, failures of the supply system or other 
interruptions in supply. There are no regulatory requirements for emergency storage; however, 
LSCE recommends that Discovery Bay have at least one maximum-day event in storage. One 
maximum day demand is currently 8.2 MG and is projected to be 10.2 MG at build out.  For 
systems using groundwater, the underlying aquifer presents the greatest reservoir available and 
emergency storage can be achieved by providing backup power to the water supply and 
treatment facilities. Each water treatment plant is currently equipped with a 750 KW diesel 
generator. The District currently has portable generators capable of supply the existing 
groundwater wells with emergency power.  
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Unusable Storage –There is always a portion of the nominal tank volume that goes unused due 
to the locations of the inlets and outlets. In some cases this is an assumed percentage of the 
overall nominal storage requirement. For this system, the exact locations of inlets and outlets are 
known and the actual usable storage volume is known, thus the usable volume of storage is 
compared to the sum of the storage requirements.   
 

 
Table 4-1 

Current and Future Nominal Storage Requirements 
Town of Discovery Bay 

 
 Current Build Out 

Operational Storage 0.60 MG 0.90 MG 

Fire Flow Storage 0.54 MG 0.54 MG 

Emergency Storage __ __ 

Total  1.14 MG 1.44 MG 

 
Note: Emergency storage (8.2 MG currently and 10.2 MG future) are met by equipping wells and 
treatment plants with emergency power generators. 

 
4.3.2 Adequacy of Storage Capacity 
 
The District currently possesses storage tanks with a combined nominal volume of 2.05 MG. The 
actual usable volume is approximately 1.90 MG. From Table 4-1, the total storage requirement is 
1.14 MG currently and 1.44 MG at the planning horizon. The combined storage of the system 
can meet the total storage requirements at the planning horizon.  
 
Although general analyses indicates storage capacity is adequate, in the next section, the 
distribution system model is used to more closely assess the production flows of each individual 
treatment plant to determine operational and fire storage requirements specific to each treatment 
plant. As discussed in section 4.4.9 below, the results of this model run and assessment indicates 
an additional operational storage is needed at the Newport WTP and, therefore, a new storage 
tank at Newport WTP is recommended and is included in the Chapter 6 CIP.   
 
4.4 Distribution System 
 
Evaluation of the distribution system as part of this Master Plan effort included review of 
available District mapping; meeting with District personnel to confirm pipe sizes, types, and age 
in existing and planned developments; and making updates to the current base map of the 
system. Meetings with District staff were also held to discuss planned future growth and to 
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identify problematic areas, such as areas of low pressure and areas subject to high or abnormal 
leakage rates.  
 
A computerized system hydraulic model was then developed to simulate system performance 
under various customer demands and fire flow scenarios. The results were evaluated relative to 
the distribution system performance requirements discussed below. The model assisted in 
developing a plan for mainline replacements and system upgrades to bring the distribution 
system into compliance with applicable water demand and pressure requirements.  
 
4.4.1 Distribution System Requirements 
 
Distribution system requirements in the California Waterworks Standards (Title 22) requires the 
operating pressure in the water main at the user service line connection throughout the 
distribution system to have a minimum pressure of  20 pounds per square inch (psi) at all times 
including during the peak hour demand and during maximum day flow plus fire flow.  The 
specified fire flow is dictated by the California Fire Code, which requires a minimum flow of 
1,500 gpm for houses less than 3,600 square feet, 1,750 gpm for houses between 3,600 and 4,800 
square feet, and 3,000 gpm for 3 hours for the typical commercial buildings in Discovery Bay. 
For fire flows of 3,000 gpm or more, the flow can be met using multiple hydrants. 
 
4.4.2 System Hydraulic Model 
 
The updated base map was used to develop a computer based hydraulic mode of the District’s 
distribution system using the H20NET software. H2ONET uses the “gradient algorithm” (hybrid 
method) to solve pipe flow (friction loss) and mass conservation (node balance) equations that 
characterize a distribution system. The software uses an interface with AutoCAD, making it 
possible to construct, manipulate, and view model elements in a graphical environment.  
 
The principal benefit of a hydraulic model is that it provides computational and graphical means 
to identify and assess the strengths and weaknesses of a water supply, storage and distribution 
system. For the analysis in this Master Plan, system weaknesses were considered to be areas of 
low pressure during normal, peak, and/or fire-flow demand scenarios. 
 
4.4.3 Model Inputs and Scenarios 
 
The system model is comprised of lines representing distribution mainlines (by size, length and 
type) and nodes representing points where mainlines connect. Each node is provided an elevation 
(relative to mean sea level) and can have a water demand (outflow) or water supply (inflow) 
applied. Water demand consists of customer water demand, fire demand, or a combination of 
both. Water supply in the Discovery Bay model comes from the two water treatment plants 
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(Newport WTP and Willow Lake WTP) and each are given a supply pressure to the distribution 
system. Demands are assigned at nodes based on the number of known service connections and 
type of service classification (residential, commercial/institutional, or irrigation) along the 
connected mainlines. 
 
Other inputs to the distribution model include node elevations and pipe roughness factors. 
Discovery Bay is relatively flat with a variation of about 5 to 15 feet throughout the system, so 
elevations were not a critical input. Pipe roughness factors are a function of pipe material and 
condition. The condition of existing distribution piping could not be observed directly so pipe 
condition was estimated based on the age and material of pipelines, and general knowledge of 
the water quality (corrosion properties). Using available information, general roughness 
coefficients (Hazen-Williams) were initially assigned to each pipe as follows: AC pipe - 120, 
PVC pipe - 130, cast iron pipe - 95, and ductile iron pipe - 95. The factors were then modified as 
a result of calibration (see Section 4.4.4 Calibration).  
 
The output pressure at the water treatment plants is typically set between 60 psi to 70 psi. 
Therefore, the model simulations use a pressure setting of 65 psi at both treatment plants. The 
model is also configured with booster pump curve information, which set an upper limit to the 
production flow rate from a water treatment plant based on the pressure set point of the plant. 
The Willow Lake WTP and Newport WTP have a booster capacity of approximately 6,650 gpm 
and 6,450 gpm respectively, for a combined total capacity of 13,100 gpm at 65 psi.     
 
The model was used to analyze system performance under four demand scenarios:  
 

1. Existing peak hour demand;  
2. Existing maximum day demand plus fire flow; 
3. Build-out peak hour demand; 
4. Build-out maximum day demand plus fire flow. 

 
The simulations of the above scenarios were used to locate any problem areas in the distribution 
system. A problem area is defined as any location in the distribution system that resulted in 
pressures below 20 psi. 
 
For maximum day plus fire flow simulations, the required fire flow was applied at a single 
hydrant while the system is experiencing the MDD flow rate. The simulations were used to 
determine the available flow rate from each hydrant in the system at a minimum residual 
pressure of 20 psi. For fire flow simulations, problem areas are where a hydrant has an available  
flow rate that is less than the required fire flow, i,e. 1,500 gpm for residential and 3,000 gpm for 
commercial.  
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4.4.4 Calibration 
 
A standard procedure for model calibration is to compare actual hydrant flow and system 
pressure to the simulated system flow and pressure. The simulated system flow and pressure is 
compared to field data as a method of estimating the model’s accuracy and, if necessary, 
parameters (i.e. roughness coefficients) are adjusted as a means of calibrating the model.  
 
Field data was collected in hydrant flow tests conducted by the District and LSCE in January and 
in March 2011 to calibrate the hydraulic model. The field data consisted of measuring flow and 
pressure from test hydrants and from the two water treatment plants. Simulations were set up in 
the model to reflect conditions measured in the field for each test, i.e. measured demands were 
assigned to the nodes in the model and supply pressures were assigned to the treatment plants. 
The simulated residual pressures were compared to the measured residual pressures in the 
system. As a method of calibrating the model, the roughness coefficients (Hazen-William C 
factors) were adjusted according to pipe materials to refine the simulated flow-pressure response.  
 
When the observed residual pressures in the model were within plus or minus 5 percent of 
measured residual pressures, the model was considered to be sufficiently calibrated for the 
purposes of this Master Plan, i.e. for a distribution system of this size and complexity. The 
following C factors apply to the calibrated model: AC pipe - 110, PVC pipe - 110, cast iron pipe 
- 75, and ductile iron pipe - 90. 
 
4.4.5 PHD Simulations 
 
The simulations of the PHD (existing and build out) resulted in adequate system pressures. The 
build-out PHD simulation indicated the minimum residual pressure was 36 psi. This minimum 
pressure condition was noted in the northeast of the system at the end of Discovery Bay Blvd. A 
benefit of utilizing a hydraulic model is the ability to visibly identify pressure gradients 
throughout the system. Plate 2 contains a map of the hydraulic model that shows pressure 
contours within the distribution system during PHD at build-out. 
 
4.4.6 MDD plus Fire Flow Simulations 
 
The simulations for the MDD plus fire flow resulted in areas that cannot maintain the minimum 
20 psi pressure requirements during residential fire flow in the existing system and in the build-
out system. The majority of problem areas occur along Cabrillo Point, Discovery Point and 
Double Point Way where there are long runs of 6-inch mainline with insufficient looping. Some 
low pressures also occur at the end of long runs of 8-inch mainlines such as Discovery Bay Blvd, 
Beaver Ct, Beaver Lane, Starboard Drive and Starfish Ct. Other areas that could not achieve fire 
flows were at the ends of some of the dead end streets that contain 6-inch mainline, such as:  
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North Pt, South Pt, Surfside Pl, Surfside Ct, Shell Ct, Beach Ct, Wayfarer Ct, Lanai Ct, Marina 
Cir and Lido Cir. The system can meet the commercial fire flows, although in some cases 
multiple hydrants were required to meet the minimum flow of 3,000 gpm, such as at the 
restaurants near the marina. 
 
As previously noted, the residential fire flow is based on a flow rate of 1,500 gpm from a hydrant 
and a minimum residual pressure of 20 psi in the distribution system. For the problem areas 
noted above, the hydrants were capable of at least 1,000 gpm at a residual of 20 psi. Plate 3 
presents a map of the hydraulic model that shows the available flow rates for each hydrant node 
in the model at a residual pressure of 20 psi. The flow rates on Plate 3 are color coded - a red 
color code indicates the available flow is less than 1,500 gpm and cannot meet the fire flow 
requirement. 
 
4.4.7 Alternatives for Distribution System Improvements 
 
Several alternatives are available to the District to address problems associated with fire flows in 
the distribution system. Two alternatives were developed in the hydraulic model to bring the 
system into compliance with performance standards by incrementally increasing pipeline sizes 
and in some cases adding new mainline crossings. The two alternatives consist of the following: 
(1) a mainline replacement program that abandons older mainlines and replaces them with larger 
diameter pipe; and (2) enhance mainline looping by installing new crossings and replace some 
older mainlines with larger diameter pipe. The alternatives share some common mainline 
replacements. The alternatives are described below: 
 
Alternative 1 – Mainline Replacement Only (See Figure 4-3) 
 
This alternative provides mainline replacements consisting of the following: 
 

 Install 9,000 linear feet of 16-inch mainline and valves to replace all 8-inch mainline on 
the entire length of Willow Lake Rd, and some 6-inch mainline on Discovery Bay Blvd 
between Willow Lake Rd and River Pt. 

 Install 15,300 linear feet of 8-inch mainline and valves to replace 6-inch mainline on 
Cabrillo Pt, Discovery Pt, Double Point Way, North Pt, Lanai Ct, Tamarisk Ct, South Pt, 
Surfside Pl, Surfside Ct, Shell Ct, Beach Ct, Marina Cir and Lido Cir. 

 
Alternative 2 – Distribution System Looping and Some Mainline Replacements (See Figure 4-4) 
 
This alternative provides mainline looping and some mainline replacements: 
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 Install two new mainline canal crossings below Kellogg Creek. Each crossing is about 
800 linear feet of 16-inch pipe. One crossing connects Discovery Pt to the future 
Pantages 16-inch mainline. The other crossing connects Cabrillo Pt to the future Pantages 
16-inch mainline. 

 Install 7,350 linear feet of 16-inch mainline and valves to replace 8-inch mainline on 
Willow Lake Rd from Beaver Lane south to Discovery Bay Blvd. 

 Install 6,400 linear feet of 8-inch mainline and valves to replace 6-inch mainline on South 
Pt, Surfside Pl, Surfside Ct, Shell Ct, Beach Ct, Marina Cir and Lido Cir. 

 
4.4.8 Alternative Evaluation and Recommendation 
 
Unit costs were developed in order to compare the alternatives for distribution system 
improvements. The unit costs for pipeline replacements are based on direct experience with 
improvements of similar nature and size, specialized contractor input, and RS Means’ published 
construction cost data. The table below provides a summary of the costs for each alternative. 
 

Table 4-2 
Distribution System Alternative Comparison 

(All Costs in Thousands of Dollars) 
Town of Discovery Bay 

 

Item Unit Cost 

Alternative 1 Alternative 2 

Length Cost Length Cost 

16-inch Canal Crossings $300 / LF 0 $0 1,600 LF $480 

16-inch Mainline $190 / LF 9,000 LF $1,710 7,350 LF $1,400 

8-inch Mainline $75 / LF 15,300 LF $1,150 6,400 LF $480 

Total Cost $2,860 $2,360 

 
Alternative 2 saves about $500,000 by reducing the need to replace some 8-inch on Willow Lake 
Rd and by eliminating the need to replace long runs of 6-inch mainline on Cabrillo Pt, Discovery 
Pt, Double Point Way, North Pt, Lanai Ct and Tamarisk Ct. The underwater crossings are more 
expensive than a conventional pipeline project, but it yields greater benefits by reducing much of 
need for new 8-inch mainline on some smaller streets and indirectly improving system flows in 
other areas which reduced the need to install some of the 16-inch mainline on Willow Lake Rd. 
Alternative 2 also includes replacing some older mainlines, which is a benefit for the District to 
begin doing in stages. Typically, mainlines have reached their serviceable life when leaks and 
breaks start to become a common occurrence or when performance drastically declines. By 
beginning the first stages of mainline replacements in this Capital Improvement Plan the District 
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can get ahead of replacing older mainlines before they reach their serviceable life. Alternative 2 
pipeline improvements are recommended to address system performance deficiencies during fire 
flows and to begin a program that replaces older mainlines in the system. 
 
4.4.9 Model Simulations after Improvements 
 
The recommended distribution system improvements of Alternative 2 were included in the 
model and simulations were again completed to assess the resulting hydraulics of the system. 
Plate 4 contains a map of the model that shows pressure contours of the system during PHD at 
build-out after improvements were made. Plate 5 is a map of the hydraulic model that shows the 
available hydrant flows in the system after the improvements were made. 
 
The build-out PHD simulation after improvements results in a minimum residual pressure of 48 
psi in the system which occurs in Village 5. This is an improvement to the 36 psi observed 
before improvements were made. 
 
The modeled demand flow rates contributed from each water treatment plant are used to assess 
operational and fire storage requirements specific to each treatment plant. Since Newport WTP 
has limited storage relative to the Willow WTP, it is the focus of the discussion herein. The 
simulation of PHD at build-out resulted in a 5,400 gpm from Newport WTP and the remaining 
5,800 gpm from Willow Lake WTP (for a total build-out PHD of 11,200 gpm). At build-out, the 
Newport WTP would require an operational storage volume of 0.38 MG. A commercial fire flow 
simulation for the shopping center near Newport WTP resulted in approximately 2,000 gpm of 
the fire flow coming from Newport WTP. The required fire storage volume at Newport WTP is 
thus 0.36 MG. The total storage required at Newport (the operational water demand plus the fire 
flow demand) is 0.74 MG at build-out. Based on a similar review at current service levels, the 
current operational and fire storage requirment at Newport WTP is 0.51 MG.  Currently, the 
Newport WTP has a total storage of 0.54 MG and can therefore meet the current operational and 
fire storage requirements at Newport WTP (0.51 MG). In the future, the operational demand will 
increase and the storage requirements at Newport WTP will exceed its storage capacity. This 
occurs when the system has approximately 7,085 EDU. Based on the schedule for developments 
(Chapter 2), the system will reach 7,085 EDU in 2014. Figure 4-2 shows the relationship 
between tank capacity (in terms of EDU) and the current and build-out EDU. 
 
Two options are available to address the storage deficiency at Newport WTP: (1) provide a new 
storage tank at Newport WTP that is equally sized as the existing tanks; (2) utilize operational 
pressure set points to direct more of the peak demands towards Willow Lake WTP, where the 
storage is ample for operational and fire safety. Implementing the latter option would limit the 
operational flexibility of the system in the long run and is not recommended as a permanent 
solution. It is recommended to construct an additional 275,000 gallon storage tank at the 
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Newport WTP for the operational, fire safety and backwash water supply needs of the treatment 
plant. This recommendation is included in the CIP presented in Chapter 6.   
 
Continued reliability of the distribution system performance depends on the operation of the 
booster pumps. It is recommended that the booster pumps be tested frequently to assess the 
pumps conditions and pump performances to plan for future booster pump upgrades. The CIP 
also includes provisions to test the booster pumps on a regular schedule.  
 
4.4.10 Existing Pipeline Conditions 
 
The distribution water pipeline condition was evaluated individually by the District operator’s 
records of pipeline repairs, frequency and location of leaks. Flow and pressure measurements 
also provided an indication of the overall pipeline condition. The District has not experienced a 
problem with mainline leaks in the system, and areas of low pressure have not been reported. 
The C factors presented in the calibrated model (see Section 4.4.4) indicate typical roughness 
coefficients for a distribution system of this age.    
 
As presented in Chapter 3, the age of mainlines in the system range from 10 to about 40 years. 
Water mains can typically have a serviceable lifespan of 50 to 70 years, but actual service life 
depends largely on pipe condition and working environment. An indication of a pipeline that has 
reached its serviceable life is when pipeline leaks become common occurrences or when 
distribution system performance is compromised from the condition of mainlines. Although the 
existing distribution system appears to be in adequate condition, the mainline replacement 
programs presented in this Master Plan will allow the District to get ahead of infrastructure 
replacements that may be required on a larger scale when older mainlines reach their serviceable 
life. 
 
While the water mains appear to be in good condition, the District has responded to numerous 
leaks on the customer service connections. The District reports the majority of leaks occur in the 
northern region of Discovery Bay Proper. According to the District, the original water system 
was constructed with polybutylene service connections.  Use of polybutylene service connections 
has declined because over time it has been found to become brittle by continuous contact with 
chlorinated water. AWWA currently provides a standard (C901) for a polyethylene (PE) water 
service pipe, which is far superior to the polybutylene tubing, and is now used as the standard for 
service connections in many water districts.  Copper tubing is also used in many places for water 
services, but there is concern using copper tubing at Discovery Bay due to the 
aggressive/corrosive soil environment. Because of the history of leaks in service connections, 
where mainline replacements are recommended the cost includes replacing the service 
connections along the mainline. 
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5.  Groundwater Basin Assessment 
 

 
This chapter provides an overview of the geologic and hydrogeologic setting as a foundation for 
understanding the District’s sole source of water supply. Recommendations focus on 
implementing groundwater monitoring and interpretation while continuing with recently 
implemented biannual testing of each of the supply wells. 

5.1 Geologic Setting and Occurrence of Groundwater 

Discovery Bay is located in eastern Contra Costa County in the northwestern San Joaquin River 
Valley portion of the Great Valley geomorphic province of California. The province is 
characterized by the low relief valley of the north-flowing San Joaquin River and the south-
flowing Sacramento River, which merge in the Delta region just north of the community and 
then drain westward to the Pacific Ocean. 
 
To the west of Discovery Bay, the adjacent Coast Range province consists of low mountains of 
highly deformed Mesozoic and Cenozoic marine sedimentary rocks. These thick marine rocks 
extend eastward below the Great Valley where they are the targets for gas exploration.  
Overlying the marine rocks is a sequence of late Cenozoic (Miocene, Pliocene, and Pleistocene) 
non-marine sedimentary deposits. Small areas of surface exposures of these deposits occur along 
the edge of the Coastal Range. These beds dip moderately to the east and extend below the San 
Joaquin Valley. In the subsurface, the nature of these deposits is poorly known, but they are 
believed to be dominated by fine-grained clays, silts, and mudstones with few sand beds. The 
lower portion of these deposits may be in part equivalent to the Miocene-Pliocene Mehrten 
Formation along the east side of the Great Valley. The Upper portion of Pliocene and Pleistocene 
age may be equivalent to the Tulare Formation along the west side of the San Joaquin Valley to 
the south, and the Tehama Formation of the Sacramento Valley to the north. It is believed these 
deposits extend from about 400 feet to 1,500-2,000 feet below the San Joaquin River. Water 
quality from electric logs is difficult to interpret, but the quality appears to become brackish to 
saline with depth. 
 
Late Cenozoic (Pleistocene and Holocene; 600,000 years to present) sedimentary deposits 
overlie the older geologic units in the San Joaquin Valley. These deposits are largely 
unconsolidated beds of gravel, sand, silts, and clays. The deposits thicken eastward from a few 
tens of feet near the edge of the valley to about 400 feet at the Contra Costa County line. West of 
Bixler Road, the deposits are characterized by thin sand and gravel bands occurring within 
brown sandy silty clays and are believed to have formed on an alluvial fan plain fed from small 
streams off the Coastal Range to the west. The alluvial plain deposits interbed and interfinger 
with deposits of the fluvial plain to the east. These fluvial deposits consist of thicker, more 
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laterally extensive sand and gravel beds of stream channel origin interbedded with flood plain 
deposits of gray to bluish sandy to silty clays. Discovery Bay occurs on the fluvial plain area of 
eastern Contra Costa County. Groundwater supply in Discovery Bay is extracted for supply 
purposes from these deposits to a depth of about 350 feet. 
 
The regional geologic setting is best reviewed on the San Francisco-San Jose 1º by 2º quadrangle 
(Wagner and others, 1990). Detailed surface geologic maps of the Coast range in this area 
include Davis and Goldman (1958), Brabb and others (1971), and Dibblee (1980 a, b, c). 
Subsurface characterization of the marine rocks beneath the San Joaquin Valley can be found in 
oil and gas field summaries produced by the California Division of Oil and Gas (1982), and 
Thesken and Adams (1995). General geologic descriptions and histories of these marine rocks 
are contained in Bartow (1991), and Bertoldi and others (1991). Because of their marine origin, 
highly consolidated nature, and presence of saline water, the Mesozoic and tertiary marine rocks 
are not a source of potable water supply in the region. 
 
A regional study of the thickness of the Tertiary-Quaternary non-marine sedimentary deposits 
was made by Page (1974) and evaluations of the depth to base of fresh water by the California 
State Water Project Authority (1956) and Berkstresser (1973). Regional studies of the 
Sacramento-San Joaquin Valley groundwater basin were performed by Bertoldi and others 
(1991), and Page (1986). The United States Geological Survey (USGS) compiled water quality 
information that covers the area in a series of reports (Keeter 1980; Sorenson 1981; and 
Fogelman 1982). California Department of Water Resources (DWR, 1967) covers the 
groundwater resources of the San Joaquin County to the east. Luhdorff and Scalmanini 
Consulting Engineers (1999) conducted a study of the eastern Contra Costa County area 
groundwater resources and prepared a groundwater management plan for Diablo Water District 
(2007). LSCE also conducted a study of groundwater resources pertaining directly to Discovery 
Bay (1993) and a water master plan (1999). 

5.2 Hydrogeologic Setting in Discovery Bay 

The hydrogeology of Discovery Bay is illustrated through a cross section depicting water wells 
that are the source of supply for the water system. The supply wells in Discovery Bay are shown 
on north-south geologic Cross Section A-A’ prepared for this master plan.  
 
The deepest unit encountered in water wells in Discovery Bay is below about 350 feet and 
represents the uppermost, older non-marine deposits of largely fine-grained silt and clay with 
thin, fine sand interbeds. Water quality appears to be poor to brackish in this formation. 
 
Pleistocene alluvium comprises the overlying units. This zone is labeled Aquifer A and is 
composed of generally the thick beds of sand and gravel with a thin clay interbed. These are 
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probably stream channel deposits of a northward flowing ancestral San Joaquin River. Aquifer A 
is the main production aquifer completed in all the Discovery Bay supply wells. 
 
Overlying Aquifer A is a thick sequence of grayish to bluish silt and clay with thin inter beds of 
sand. This unit appears to represent deposition on a floodplain with the main stream channels 
probably further east. The thin sand appears to represent flood-sprays of sand spread out on to 
the flood plain. 
 
Another aquifer unit, labeled Aquifer B, occurs above about 140 feet below ground surface and 
consists of a thinner sand and gravel bed. Again, these appear to be stream channel deposits. 
However, Aquifer B has been found to contain brackish to saline water, which needs to be sealed 
off from the deeper Aquifer A to protect water quality and to avoid corrosion of the well casing. 
 
Overlying Aquifer B is a sequence of gray to brown silt and clay beds with some thin sand beds. 
These beds appear to be either floodplain deposits or possibly distal alluvial plain deposits from 
the west. 

5.3 Groundwater Conditions 

Groundwater conditions that are relevant to the Discovery Bay water system are discussed below 
in terms of water levels and water quality. 
 

Groundwater Levels  
Groundwater level data are limited as there has yet been a systematic monitoring program 
implemented by Discovery Bay. A hydrograph of available water levels measured in the 
supply wells suggest that static water levels are lower than observed in the early 1990s and 
2000s. However the most recent levels are likely influenced by a statewide drought and there 
is insufficient data or historic baseline to indicate whether current levels of pumping 
represent an adverse trend. Besides the possible influence of drought, groundwater level 
observations indicate seasonal fluctuations that should be better quantified. An understanding 
of climatic and seasonal fluctuations would then enable interpretation of groundwater 
conditions that are of importance to the long-term viability of Discovery Bay’s source of 
supply. All the CIP items under Section 3.4.5, Groundwater Basin Management, are designed 
to address this current deficiency in groundwater monitoring. 
 
Groundwater Quality  
Groundwater quality from Discovery Bay supply wells meets all California Department of 
Public Health (CDPH) primary drinking water standards. The groundwater does not meet 
secondary standards for manganese and exceeds the drinking water maximum contaminant 
limit (MCL) of 0.050 mg/L for that constituent. With manganese removal treatment instituted 
since the last master plan in 1999, manganese has been eliminated as a water quality issue. 
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Historically, there were some customer complaints for odor that may have been due to well 
design and patterns of usage that are no longer relevant to operations. In the past two years, 
there have been complaints regarding color that are presently being investigated. 
 
Overall, the groundwater is hard and high in total dissolved solids (TDS) concentration, but it 
does not exceed the upper MCL (1,000 ppm) for TDS. Because of the depth of the primary 
aquifer (see Aquifer A in Cross Section A-A’) and intervening clay layers, source protection 
is achievable with appropriate seals that are part of the well structure. As a result, none of the 
wells have exhibited anthropogenic sources of contamination such as volatile or semi-volatile 
organic contaminants that are often found in urbanized settings. Water quality for each well 
is presented in an appendix.  
 
The most important water quality concern for the well sources in Discovery Bay is the 
brackish to saline water that occurs in Aquifer B overlying the main completion targets of the 
supply wells (see Cross Section A-A’). From measurements in selectively completed 
monitoring piezometers at the Well 4 site, there is a gradient for flow from this shallow 
aquifer to the main supply source (i.e., from Aquifer B to Aquifer A in Cross Section A-A’). 
If a pathway exists, such as via an unsealed wellbore, cross-contamination between the 
shallow and deeper aquifers can occur.  
 
Historic wells in Discovery Bay experienced failure due to improper isolation, or sealing, of 
the wellbores that penetrated the saline Aquifer B. This led to rapid corrosion of well casings 
and cross-contamination of the drinking water source by saline water. Today, only Well 5A 
exhibits some evidence that cross-flow may be occurring, albeit to a small degree. Testing 
and evaluation are being conducted to remediate the problem in this well. The appendix 
shows historical test results for TDS and electrical conductivity (Ec) in the Discovery Bay 
supply wells. 
 
The recent construction of Well 6 included deeper exploration below the main supply source 
(Aquifer A). While the groundwater contained in aquifer materials below Aquifer A would 
be classified as fresh, it was higher in total dissolved solids and the zone was not completed 
in the production well. The higher TDS encountered in that zone is consistent with the 
characterization of the hydrogeologic setting as described above.   

5.4 Well Yields and Aquifer Characteristics 

The specific capacities of the Discovery Bay wells vary from less than 10 to over 30 gallons per 
minute per foot of drawdown (gpm/ft). At these magnitudes, the Discovery Bay supply wells can 
be equipped to pump at capacities up to 2,000 gpm. Historic testing indicate that the primary 
production aquifer has a transmissivity ranging from about 50,000 to 100,000 gallons per day per 
foot and a storativity that is representative of a confined system. Aquifer parameter estimates 
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provide a basis for evaluating well performance and appropriate spacing of future wells to 
minimize mutual pumping interference.  
 
Proper maintenance and early identification of degradation in well yields are important activities 
for a system that relies entirely on well water as a source. In 2007, Discovery Bay instituted a 
biannual program to test the well facilities, which included quantification of specific capacity. 
Through this program, specific capacity testing can be used to schedule rehabilitation programs 
and identify signs of structural problems. Each testing event is documented with a report 
discussing changes since the last reporting period and recommendations for preventative or 
remedial work to sustain source capacity. Since structural problems may be forewarned by 
increasing salinity (i.e., because of the presence of shallow brackish water), water quality testing 
is an integral part of the biannual testing.  

5.5 Groundwater Basin Yield and Monitoring 

Discovery Bay overlies the northwestern portion of the Tracy Subbasin, which is one of sixteen 
subbasins in the San Joaquin Valley Groundwater Basin as designated by the California 
Department of Water Resources (DWR 2004 and 2004). The Tracy Subbasin boundaries are 
defined by the Mokelumne and San Joaquin Rivers on the north; the San Joaquin River on the 
east; and the San Joaquin-Stanislaus County line on the south. The western subbasin boundary is 
defined by the contact between the unconsolidated sedimentary deposits and the rocks of the 
Diablo Range (DWR, 2004).  
 
The reliability of future groundwater supply for Discovery Bay is based on an assumption that 
the yield of groundwater system is sufficient to sustain current and future pumping. As was the 
case in the 1999 Water Master Plan, there has been limited groundwater data and analysis on 
which to assess the long-term impacts of historic and future estimated groundwater pumping. 
Based on available groundwater monitoring data from the Discovery Bay water supply wells, 
static water levels are lower than the early 1990s and 2000s. However, as indicated above, the 
recent lower levels are likely influenced by the statewide drought of 2007-10 and there is 
insufficient data or historic baseline to indicate whether current levels of pumping represent 
adverse localized or regional conditions.  
 
Since sustainability also refers to water quality, it is germane to note that groundwater 
characteristics have been stable in the Discovery Bay supply wells, with one exception. This 
indicates generally that pumping has been sustainable with respect to quality with no degradation 
processes evident to the extent that monitoring has been conducted. The exception is Well 5A, 
which has experienced an increase in TDS due to a well structure problem, not an aquifer 
problem. 
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As noted above, there are observed seasonal and climatic fluctuations in groundwater levels 
evident from the limited monitoring data in Discovery Bay. Since the community is on the fringe 
of a larger groundwater basin, there are no regional sources or studies that aid in assessing local 
conditions and whether pumping has caused, or may in the future cause, adverse impacts. While 
the working assumption is that no significant adverse conditions have arisen since the last water 
master plan prepared in 1999, it is particularly important under the current planning cycle to 
implement a systematic program to assess basin conditions and assure that pumping does not 
exceed the basin yield. Possible consequences of exceeding the basin yield are permanently 
declining water levels and the potential for intrusion of poorer quality water, if present, from the 
Delta region as well as downward movement, or cross flow, from shallow brackish aquifers. 
While there are insufficient data to draw conclusions, at present, on any of these issues, it is very 
important that the recommendations in the current CIP be implemented to assure that the supply 
source remains viable through an assessment of basin yield, groundwater fluctuations associated 
with pumping, and water quality characterization.  
 
It is more appropriate and timely now than in 1999 to implement long-term management of 
groundwater within Discovery Bay with the principal objective to maintain the availability of 
local groundwater in sufficient quantity and acceptable quality and to identify changes in supply 
conditions in a timely manner. Proactive actions include identifying future well sites to serve as 
replacement sources, participation in local and regional water resource planning, and 
implementation of current CIP recommendations for monitoring. The latter might include 
augmentation of groundwater supplies under certain hydrologic conditions (wet years) if 
supplemental water is available and determined to be effective for groundwater storage or quality 
by reducing pumping during such times. With respect to local actions, CIP recommendations are 
made in Chapter 6 to ensure that a proper basis is established on which to judge the sustainability 
of the water system supply. 
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6.  Capital Improvement Plan 
 

 
6.1 Overview 
 
The Capital Improvement Plan (CIP) presented in this chapter is a result of the overall 
assessment of the Discovery Bay water supply, treatment, distribution and storage system.  The 
CIP is intended to provide the District with a guidance document for improving its supply 
capacity, enhancing treatment facilities, improving the conveyance infrastructure, and adding of 
other modifications to bring the system into conformance with current regulatory standards and 
good engineering/operating practices.  
 
The CIP provides recommendations for correcting system deficiencies and improving system 
operation, a schedule to address the implementation of recommended improvements, and cost 
estimates for all improvements. The cost estimates include sufficient detail to show the major 
components of improvements. All costs are expressed in current day costs, with no adjustment 
for inflation, and include costs for engineering, construction inspection/administration, and 
contingencies. 
 
Table 6-1 (below) presents the CIP items cost and implementation schedule. Plate 6 of this report 
contains a location map of all CIP items. 
 
6.2 Prioritization and Schedule for Improvements 
 
An important consideration relative to the Capital Improvement Plan details is recognition that 
the system modifications presented in this CIP report were developed based upon a combination 
of factors including the need to comply with regulatory standards (i.e. DPH, Flood Control 
regulations, RWQCB, F&G, Fire Code etc); the need to adhere to good engineering/operational 
practices; and to solve operational problems.  However, it is practically impossible to budget, 
design, undertake and complete all those modifications and improvements more-or-less 
immediately, i.e., in the first one to three years of a Capital Improvement Plan.  Consequently, a 
significant component of the Capital Improvement Plan was to derive suitable prioritization that 
could be used to assess, rank, and temporally distribute the water system improvements over a 
selected ten-year time frame to accommodate expected growth as well as budgeting and 
achievable project implementation.  
 
The principal concerns and objectives governing the prioritization of the various improvements, 
in decreasing priority relative to each other, were:  1) provision of adequate source supply to 
ensure that the water system can meet regulated levels of service for the existing system and the 
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planned developments; 2) improvement of treatment plant capacity and storage capacity to 
ensure that adequate treated water can be conveyed during periods of high demand for projected 
growth; 3) replacement of undersized mainlines and additional mainline looping to enhance 
system flows and pressures during fire flows; 4) provisions for testing and monitoring of 
equipment performance, well performance, groundwater basin trends in quality and quantity, 
maintenance of critical equipment and corrosion control; 5) installation of customer meters and 
measurement of water deliveries to comply with state legislature deadlines; and 6) contingencies 
for a replacement water supply well to ensure reliability of the source capacity. 
 
The priority criteria discussed above were adjusted to reflect projects that could be connected 
with scheduled developments, including expanding source supply and treatment capacity 
required to meet scheduled developments, and the installation of mainline lake/lagoon crossings 
that coincide with the future Pantages development.  Another adjustment to the above priority 
criteria accounts for CIP items that are on recommended schedules (quarterly, yearly etc), 
including equipment testing and basin monitoring. Finally, adjustments were made to the above 
priority criteria to reflect CIP items that could be completed in incremental portions to spread the 
costs over the period. For example, per the regulations, customer water meters must be installed 
by 2020.  The level of effort and cost to install customer flow meters is significant, and therefore 
the CIP spreads the cost and work over a two year period that end in 2019. It should be noted 
that the CIP has some flexibility. For example, if it turns out that a replacement water supply 
well is needed earlier in the plan, it may be more cost effective to move the pipeline 
replacements later in the schedule.    
 
6.3 Unit Costs and Projected CIP 
 
The capital costs developed for the Capital Improvement Plan in this Master Plan are primarily 
derived from unit costs for such items as pipeline replacements based on direct experience with 
improvements of similar nature and size, specialized contractor input, and RS Means’ published 
construction cost data.  Similarly, costs for modifications at facilities such as wells, the water 
treatment plant, and the installation of monitoring equipment and customer meters are derived 
from unit costs of components based on direct experience with facilities of similar nature and 
size, as well as input from specialty equipment manufacturers and/or suppliers. 
 
All the costs reflected in the Capital Improvement Plan are the result of using the unit and/or 
component, and then adding a 20 percent contingency for unforeseen details that may be 
encountered on a site-specific basis at the time of detailed design and construction.  An 
additional 20 percent of the base estimate plus contingency was then added for a combination of 
engineering design, construction inspection, and administration.  All the Capital Improvement 
Plan costs are expressed in 2011 dollars; no assumed inflation has been factored into the costs for 
system modifications in succeeding years of the Master Plan period, i.e., through 2020/2021. 
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6.4 CIP Items 
 
The CIP is divided into improvement types or categories presented below in terms of water 
source development, water treatment plant upgrades, water distribution system modifications, 
storage tank units, groundwater basin management activities, customer water meters 
installations, and corrosion protection. Several CIP items are presented for each type or category 
of improvement.  
 
6.4.1 Source Capacity 
 
The CIP items associated with water source supply include the addition of a new production 
well, contingency for a future well replacement and regularly scheduled well and well pump 
testing and maintenance.  
 
CIP Item 1a- New Supply Well: The new supply well (Well 7) is needed for source capacity to 
meet the maximum day demand with the largest well offline. The source capacity is currently 
deficient by 100 gpm and will be deficient by 1,400 gpm at build-out. The projected 
development schedule shows new homes being completed in 2013; therefore, the new well is 
immediately needed. The new well will be dedicated to the Newport WTP and target a flow rate 
of 2,000 gpm to match filter unit capacities. This CIP is separate into three phases over the first 
three years of the CIP. Phase 1 includes locating a suitable well site, preparing a CEQA 
document, preparing a base map and a conceptual design. Phase 2 includes designing the well, 
well construction and preliminary design of the pump station and raw water pipeline. Phase 3 
includes finalizing pump station/pipeline design, construction of the facilities and obtaining a 
CDPH water supply permit amendment.  
 
CIP Item 1b and 1c- Replacement Well Site and Well Abandonment Contingency: A well site 
contingency is included in the CIP to ensure source capacity can continue meeting the required 
levels of service. Although a replacement well is not immediately needed it is reasonable to 
assume that one of the existing wells will need to be replaced within the 10-year plan. CIP Item 
1b is to install a new water supply well to replace an existing well in the event of failure. This 
includes acquiring a new well site and building a new pump station and raw water line to the 
treatment plant. This contingency is placed at the end of the 10-year plan; however, it could be 
used sooner if needed. CIP Item 1c is for destruction of the well structure upon completion of a 
replacement water supply well and pumping facility.  
 
CIP Item 1d- Well 1B Pump Upgrade: Provide a new submersible well pump for Well 1B. 
Utilize the existing 150 horsepower motor and select a pump that maximizes flow rate subject to 
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the 150 horsepower limitation. The pump upgrade is placed in the beginning of the CIP schedule 
in order to address current water supply shortfalls. 
 
6.4.2 Treatment Facilities 
 
The CIP items associated with treatment include provisions to expand treatment capacity to meet 
the increased treatment and backwash requirements of projected growth. The CIP also includes 
upgrading the electrical and mechanical portions of the chemical room at the Willow Lake WTP 
to allow all well pumps to be operated simultaneously. Other CIP items include contingency for 
recycle pump upgrades at Newport WTP, filter media replacement, booster pump upgrades at 
both treatment plants, and regular maintenance and inspection of the booster pumps. 
  
CIP Item 2a- Treatment Filter Unit at Willow Lake WTP: A new filter unit is required at the 
Willow Lake WTP to meet future levels of service. The new filter (Filter D) will have a capacity 
of 850 gpm to match the other three filters located at the treatment plant. The work will include a 
new filter vessel and filter media, extension of the existing concrete foundation, and installation 
of new face piping and valves for all four filter units. The current filter capacity of the system 
can provide water during maximum day demand for up to 7,920 EDU, which the system will 
reach in 2016 according to the projected rate of development reflected in Table 2-1 (Chapter 2). 
To be prepared for future levels of service, the new filter is scheduled for completion in the 
2014/2015 fiscal year. The work is concurrent with the other improvements required to increase 
treatment capacity (see associated CIP Items 2b and 2c below).  
 
CIP Item 2b- New Backwash Tank at Willow Lake WTP: An additional backwash tank at the 
Willow Lake WTP is required for the addition of the fourth filter. The new backwash tank will 
have a capacity of 50,000 gallons to provide the additional volume needed for backwashing four 
filters during high demands. The cost also includes a foundation, underground piping, and valves 
to connect the tank to the existing backwash tank.  
 
CIP Item 2c- New Recycle Pumps at Willow Lake WTP: The recycle pumps are regulated at 10-
percent treatment flow. The recycle pumps at Willow Lake WTP require upgrades to increase 
their capacity based on the increase in filter capacity. The work includes installing three new 
recycle pumps, station piping and control valves that connect the two backwash tanks to the raw 
water line. The two existing recycle pumps will be removed. The recycle pumps are scheduled to 
occur at the same time as the new backwash tank installation and the new filter installation. 
 
CIP Item 2f- Chemical Room Upgrade at Willow Lake WTP: An upgrade of the chemical room 
at the Willow Lake WTP is needed to provide chemical treatment for all three well pumps 
simultaneously, which will be needed at future levels of service. Currently, there are three 
metering pumps in the chemical room, but electrical circuitry limits operation to two. The 
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chemical room upgrade will include electrical wiring for the metering pumps to the PLC 
controls. The upgrade will also include replacing the corroded process tubing and installation of 
stainless steel shelves mounted on the walls for the metering pumps.  
 
CIP Item 2e- Recycle Pump Upgrade Contingency at Newport Drive WTP: A contingency is 
made for replacement of the Newport WTP recycle pumps. No change in capacity is required. 
Although the recycle pumps are currently operating adequately, replacement is scheduled for the 
2016/2017 fiscal year based on a typical serviceable life for these types of pumps in this type of 
application (i.e. about 15 years).  
 
CIP Item 2f- Booster Pump Upgrade: Upgrade and maintenance of the existing booster pumps is 
included in the CIP. Maintenance can include shop work on motors and pumps that have 
declined in performance or replacement of motors and pumps that are un-repairable. The District 
is currently replacing a booster pump at the Newport WTP and additional replacements may be 
necessary upon inspection. 
 
6.4.3 Distribution System 
 
The CIP items associated with the distribution mainlines include work needed to improve the 
performance of the distribution system during fire flows. The model simulations of the 
distribution system indicate there are portions of the system in Discovery Bay Proper that cannot 
meet the current fire flow requirements. To improve distribution performance the CIP includes 
two new mainlines that cross beneath Kellogg Creek to connect the future Pantages to Discovery 
Bay Proper, and replacement of smaller diameter mainlines in other areas. The mainline 
replacements will also benefit the District by removing portions of the older pipelines. 
  
CIP Item 3a- Kellogg Creek Mainline Crossings: This item is for two new mainlines that cross 
beneath Kellogg Creek to connect Discovery Bay Proper to Pantages. Each pipe crossing will be 
constructed of 16-inch HDPE and will be approximately 800 feet long to account for a future 
widening of Kellogg Creek (Reclamation District 800). One crossing connects the existing 6-
inch on Cabrillo Point to the future 16-inch on Point of Timber Rd, and the other crossing 
connects the existing 6-inch on Discovery Point to the future 16-inch off of Point of Timber Rd. 
The Pantages distribution mainlines have not yet been constructed. The schedule for the Kellogg 
Creek crossings is based on the Pantages development completion by 2018, as reflected in Table 
2-1 (Chapter 2). The costs for the creek crossings were obtained based upon preliminary review 
of the area and discussions with horizontal boring contractors, Reclamation District 800 and their 
engineer.  
 
CIP Item 3b- Replace some 8-inch Mainline on Willow Lake Rd: This item is to install 16-inch 
mainline on Willow Lake Rd to replace 7,350 feet of existing 8-inch mainline. The new 16-inch 
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mainline will go from Beaver Lane and south to Discovery Bay Blvd (near the treatment plant). 
This will improve system performance while also remove some older mainlines and replacing 
them with new C905 pipe that has a minimum 50-year life. The work is separated evenly across 
2 years because of the amount and cost for this much mainline replacement. The work is 
scheduled in the middle of the CIP (2015/2016 and 2016/2017 fiscal years) to allow immediate 
needs for water supply and treatment to take precedence.  
  
CIP Item 3c through 3j- Replace 6 Inch Mainlines on various streets:  Replace 6-inch mainlines 
with new 8-inch C-900 pipe on the following streets: Surfside Ct, Surfside Pl, Marina Cir (entry 
way only), Lido Cir (entry way only), Beach Ct, Shell Ct, Edgeview Ct and South Pt. This will 
address fire flow capacity deficiencies identified on the above noted streets. Because of the 
expense of installing this much mainline at one time, the work is separated into groups of streets 
per year near the end of the CIP schedule. Prior to conducting this work, the District should meet 
with the fire department and test the hydrants to field verify the pipe diameters and locations 
used in the hydraulic model. 
 
6.4.4 Storage Facilities 
 
The storage reservoirs at Discovery Bay are required to equalize supply and demand over periods 
of high consumer demand and to maintain a reserve for the sole purpose of fire safety. Each 
individual water treatment plant has a storage requirement that is based on the plant’s production 
flows and its well supply capacity to replenish the tanks. The CIP includes a new storage tank at 
the Newport WTP to address storage deficiencies at projected service levels. The CIP also 
includes regular maintenance of the existing standby generators that are used to power the water 
treatment plants and wells sites to satisfy the emergency storage requirement.  
 
CIP Item 4a- New Water Storage Tank at Newport WTP: Furnish and install a 275,000-gallon 
storage tank at the Newport WTP. The current storage capacity can provide the operational and 
fire safety needs for up to 7,085 EDU. The system will reach that size in 2014 according to the 
rate of development reflected in Table 2-1 (Chapter 2). The work is shown in the CIP beginning 
in the 2013/2014 fiscal year with a completion in the 2014/2015 fiscal year. An earlier 
completion is not expected due to immediate efforts and funding requirements on a new water 
supply well (see CIP Item 1a). 
 
6.4.5 Groundwater Basin Management 

 
The entire domestic water supply for Discovery Bay is developed from groundwater underlying 
the site.  Since the initial exploration efforts to investigate on-site ground water as a potential 
water supply in 1967, followed by construction of the first water supply Wells 1 and 2 in 1971, 
the subsequent development of ground water at Wells 3 through 5, (replacement of Wells 1, 4, 
and 5), and the recent addition of Well 6 (2010), the available information suggest the aquifer 
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system beneath the site contains sufficient quantity and quality groundwater to meet the water 
requirements of the system.  Historically, however, there has been very limited investigation or 
data collection regarding ground-water conditions and water requirements at Discovery Bay.  
Chapter 5 included a discussion of the regional ground-water setting and considerations for 
ongoing monitoring and management of ground-water resources as the sole supply for existing 
and future water requirements. There are several CIP items that have been identified to acquire 
the necessary information to demonstrate that there is sufficient water available to meet the 
future water requirements of the project.  The CIP improvements include Items 5a through 5d 
below.  
 
CIP Item 5a- Install Transducers: Install permanent transducers and data loggers to automate 
groundwater level monitoring.  
 
CIP Item 5b- Install Monitoring Wells: Install shallow monitoring wells to expand the multi-
aquifer water level and water quality monitoring network to assess the potential for cross flow 
between Aquifer A and B. 
 
CIP Item 5c- Survey Wellheads: Conduct wellhead surveying of all wellheads to establish 
reference point elevations and a common datum for all water level measurements. 
 
CIP Item 5d- Groundwater Basin Assessment: Conduct a formal groundwater basin assessment 
that includes the following tasks and objectives:  
 

1. Identify other nearby wells to serve in local groundwater characterization and monitoring. 
 
2. Conduct quarterly static water level surveys and assess seasonal and longer-term changes 

to identify the direction of groundwater flow and to interpret the general direction of 
recharge to the aquifer. 

 
3. Design and conduct aquifer testing at selected locations, with multi-aquifer monitoring, 

to further analyze the extent of the primary production aquifer and inter-aquifer 
groundwater movement. 

 
4. Estimate perennial yield of aquifer system based on available historical data and refined 

as appropriate by accumulated monitoring data. 
 
6.4.6 Water Conservation and Water Demand Management  
 
As discussed in Chapter 2 the California Assembly Bill 2572 (AB 2572) requires that all urban 
water suppliers, such as the Discovery Bay CSD, install water meters on all municipal and 
industrial water service connections by January 1, 2025. Subsequent legislation indicates that the 
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deadline will be moved to 2020. Therefore, the CIP (see CIP Item 6a below) covers the cost to 
install customer water meters on all unmetered connections by 2019 (all new connections from 
developers have to be installed with customer meters). In addition, in order to be eligible for state 
water grants and loans, another Senate Bill X 7-7 (Water Conservation Bill of 2009), establishes 
the goal to reduce statewide per capita urban water use by 20 percent by the year 2020. The 
District views the conservation of water to be an important component of ensuring the 
sustainability of their groundwater resource and realizes there may be a potential cost savings 
associated with not having to engineer and construct water infrastructure (wells, treatment units, 
storage tanks, distribution system pipeline), often linked to the ever increasing demand for water.  
Therefore, the  CIP (see CIP Item 6b below)  covers the cost  for preparing a water conservation 
feasibility evaluation that will include an assessment of the potential water conservation 
measures including the amount of water that could be saved for each measure and the planning-
level cost to implement. 
 
CIP Item 6a- Customer Water Meter Installations: Furnish and install 3,907 customer water 
meters by 2019. Because of the expense to install all meters at one time, the work is separated 
across two years ending on the 2018/2019 fiscal year to meet a deadline of 2020.  
 
CIP Item 6b- Water Conservation Program: Conduct a feasibility evaluation for developing and 
implementing a Water Conservation Program. The evaluation will include a basis for water 
conservation and demand management goals, feasible conservation measures, and preliminary 
costs and benefits for meeting the water reduction goals (see Chapter 2).  
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Table 6-1
 Water System Improvements

Capital Improvement Plan - Fiscal Years 2011 / 2012 through 2020 / 2021
Town of Discovery Bay Community Services District

Total Unit Const Const. Const. Total
Units Units Cost Cost Contingency Engr / Admin CIP

2018 / 20192014 / 2015 2020 / 20212015 / 2016

CIP Annual Programs (Not Adjusted for Inflation) 3

2019 / 20202016 / 2017 2017 / 20182013 / 2014

ID

Type of Improvement

CIP Item Descriptions

2012 / 20132011 / 2012

Unit Costs and Quantity CIP Cost Estimate

Units Units Cost Cost Contingency Engr / Admin CIP

Cost 1 Cost 2 Cost
1

a I LS 1 $33,000 $33,000 N/A $7,000 $40,000 $40,000
a II LS 1 $425,000 $425,000 $85,000 $102,000 $612,000 $612,000
a III LS 1 $600,000 $600,000 $120,000 $144,000 $864,000 $864,000
b LS 1 $1,050,000 $1,050,000 $210,000 $252,000 $1,512,000 $756,000 $756,000
c LS 1 $75,000 $75,000 $15,000 $18,000 $108,000 $108,000
d LS 1 $30,000 $30,000 N/A N/A $30,000 $30,000

2
a LS 1 $150,000 $180,000 $36,000 $43,200 $259,200 $259,200
b LS 1 $250,000 $250,000 $50,000 $60,000 $360,000 $360,000
c LS 1 $50,000 $50,000 $10,000 $12,000 $72,000 $72,000
d LS 1 $20,000 $20,000 $4,000 $4,800 $28,800 $28,800
e LS 1 $20,000 $20,000 $4,000 $4,800 $28,800 $28,800
f LS 1 $30,000 $30,000 N/A N/A $30,000 $30,000

3
a I LF 800 $300 $240,000 $48,000 $57,600 $345,600 $345,600

Treatment Facilities

Water Distribution System

Replacement Well Site Contingency - includes site purchase, well, pump station and new raw water line

New Supply Well (Phase 2) -  well design and construction, pump station preliminary design
New Supply Well (Phase 3) - pump station/pipeline design and construction, CDPH permit amendment

New Supply Well (Phase 1) -  site location, CEQA, base map and conceptual design
Source Capacity

Recycle Pump Upgrade Contingency at Newport WTP

Kellogg Creek Crossing 16-inch mainline from Discovery Pt to Point of Timber Rd

Well Abandonment/Destruction Contingency 

Treatment Filter Unit at Willow Lake WTP - includes vessel, media, foundation, all new face piping and controls
New Backwash Tank at Willow Lake WTP - includes piping modifications and foundation
New Recycle Pumps at Willow Lake WTP - includes three pumps, piping and control valves
Chemical Room Upgrade at Willow Lake WTP - includes electrical and mechanical upgrades

Well 1B Pump Equipment Upgrade

Booster Pump Repair and Upgrade at Newport WTP

a I LF 800 $300 $240,000 $48,000 $57,600 $345,600 $345,600
a II LF 800 $300 $240,000 $48,000 $57,600 $345,600 $345,600
b LF 7350 $190 $1,396,500 $279,300 $335,160 $2,010,960 $150,000 $250,000 $250,000 $750,000 $610,960
c LF 830 $75 $62,250 $12,450 $14,940 $89,640 $89,640
d LF 675 $75 $50,625 $10,125 $12,150 $72,900 $72,900
e LF 500 $75 $37,500 $7,500 $9,000 $54,000 $54,000
f LF 400 $75 $30,000 $6,000 $7,200 $43,200 $43,200
g LF 800 $75 $60,000 $12,000 $14,400 $86,400 $86,400
h LF 875 $75 $65,625 $13,125 $15,750 $94,500 $94,500
i LF 825 $75 $61,875 $12,375 $14,850 $89,100 $89,100
j LF 1530 $75 $114,750 $22,950 $27,540 $165,240 $165,240

4
a LS 1 $750,000 $750,000 $150,000 $180,000 $1,080,000 $540,000 $540,000

5
a LS 1 $15,000 $15,000 $3,000 $3,600 $21,600 $21,600  
b LS 1 $100,000 $100,000 $20,000 $24,000 $144,000 $144,000
c LS 1 $10,000 $10,000 $2,000 $2,400 $14,400 $14,400
d LS 1 $130,000 $130,000 N/A N/A $130,000 $40,000 $20,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000

Groundwater Basin Management

Storage Tanks

Replace 6-inch mainline with new 8-inch C900 - Marina Cir entry way

Kellogg Creek Crossing 16-inch mainline from Discovery Pt to Point of Timber Rd
Kellogg Creek Crossing 16-inch mainline from Cabrillo Pt to Point of Timber Rd

Install Transducers
Install Monitoring Wells

Replace 6-inch mainline with new 8-inch C900 - Lido Cir entry way
Replace 6-inch mainline with new 8-inch C900 - Beach Ct

Replace 8-inch mainline with new 16-inch C905 - Willow Lake Rd from Discovery Bay Blvd to Beaver Ln
Replace 6-inch mainline with new 8-inch C900 - Surfside Ct
Replace 6-inch mainline with new 8-inch C900 - Surfside Pl

Survey Wellheads 
Groundwater Basin Assessment - 10 years of data collection and reporting

Replace 6-inch mainline with new 8-inch C900 - Shell Ct
Replace 6-inch mainline with new 8-inch C900 - Edgeview Ct
Replace 6-inch mainline with new 8-inch C900 - South Pt

New Water Storage Tank at Newport WTP - includes earthwork, foundation, pipe, valves, tank, etc

d LS 1 $130,000 $130,000 N/A N/A $130,000 $40,000 $20,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
6

a EA 3907 $350 $1,367,450 $273,490 N/A $1,640,940 $504,000 $1,136,940
b Water Conservation Program Feasibility Evaluation LS 1 $20,000 $20,000 N/A N/A $20,000 $20,000

$10,392,880 $334,800 $902,000 $1,818,000 $1,991,200 $620,960 $38,800 $1,586,980 $1,460,140 $766,000 $874,000

NOTES:
1 Contingency for unknown field conditions encountered at time of construction - Estimated construction costs plus 20%  
2 Contingency for engineering, administration and construction inspection - Estimated construction costs plus 20%
3 All costs shown are 2011 construction costs and NOT adjusted for inflation.

Water Conservation and Demand Management

Totals

Groundwater Basin Assessment - 10 years of data collection and reporting

Customer Water Meter Installations by 2020 (approx. 3907 unmetered in 2010)
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Discovery Bay CSD
Summary of Total Dissolved Solids
and Specific Conductance in Wells

Sp Conductance TDS
uS/cm mg/L

MCL 2,200.00 1,500.00
Trigger 1,600.00 1,000.00

Well 1B
5/9/1996 900 550

3/10/1997 920 670
5/10/1999 892 592
5/17/2000 864 598
7/10/2001 920 560

10/16/2002 900 530
12/29/2004 898 550
12/19/2005 906 540
3/10/2009 890 560

Well 2
11/19/1986 600 532
9/12/1989 929 605
1/20/1993 1,000 560
3/10/1997 960 630
5/10/1999 921 588
5/17/2000 886 592
7/10/2001 940 560

12/11/2002 890 570
12/29/2004 942 570
12/19/2005 925 560
3/10/2009 950 590

Well 4A
8/1/1996 1,000 550

3/10/1997 1,000 590
5/10/1999 905 600
5/17/2000 874 602
7/10/2001 910 600

10/16/2002 910 520
12/29/2004 924 590
12/19/2005 930 580
3/10/2009 920 580

Well 5A
3/28/1990 985 753
1/20/1993 820 570
6/14/1996 1,000 590
3/10/1997 1,000 630
5/10/1999 1,010 667
5/17/2000 977 660
7/10/2001 1,100 640

10/16/2002 930 530
12/29/2004 1,190 750
12/19/2005 949 580

6/9/2009 970 560
6/16/2010 1,500 not analyzed

Well 6
8/24/2009 930 550
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EXECUTIVE SUMMARY 

This report presents the results of the transportation impact analysis for the proposed Pantages Bays 
residential development located in Discovery Bay, Contra Costa County.   

PROJECT DESCRIPTION 

The proposed Pantages Bays project would consist of 292 single-family homes.  The project site is located 
east of Bixler Road, on Point of Timber Road, in Discovery Bay.  Vehicles would access the site from Point of 
Timber Road.  An additional emergency vehicle access is provided at Wilde Drive. 

STUDY AREA 

The following intersections and roadway segments were analyzed during the weekday morning (6:00 to 9:00 
AM) and evening (4:00 to 6:00 PM) peak periods to determine whether the proposed project would have 
significant traffic impacts on the surrounding roadway network: 

Intersections 

1. Balfour Road/Brentwood Boulevard 

2. Point of Timber Road/Preston Drive/Grand 
Way 

3. Newport Drive/Bixler Road 

4. Newport Drive/Slifer Drive 

5. Newport Drive/Newport Lane 

6. Byer Road/Byron Highway 

7. Holway Drive/Byron Highway 

8. Camino Diablo Road/Holway Drive 

9. Sellers Avenue/Balfour Road 

10. Balfour Road/Byron Highway 

11. Balfour Road/Bixler Road 

12. Point of Timber Road/Byron Highway 

13. Point of Timber Road/Bixler Road 

14. State Route 4/Byron Highway (north 
intersection) 

15. Marsh Creek Road/Walnut Boulevard 

16. Marsh Creek Road/Sellers Avenue 

17. Marsh Creek Road/Byron Highway 

18. Marsh Creek Road/Bixler Road 

19. State Route 4/Byron Highway (south 
intersection) 

20. State Route 4/Bixler Road 

21. State Route 4/Newport Drive 

22. Camino Diablo Road/Vasco Road 

23. Camino Diablo Road/Byron Highway 

24. State Route 4 Bypass/Marsh Creek Road 

Roadway Segments 

1. Camino Diablo Road west of Vasco Road 

2. Marsh Creek Road west of State Route 4 

3. Vasco Road south of Camino Diablo Road 
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ANALYSIS SCENARIOS 

For this analysis, the following four scenarios were evaluated: 

• Existing – Existing conditions based upon data collected in 2010. 

• Existing Plus Project - Existing conditions based on data collected in 2010 plus project-related 
traffic.  

• Cumulative No Project – Future (Year 2035) forecast conditions based on the Contra Costa 
Transportation Authority (CCTA) model.   

• Cumulative Plus Project – Future (Year 2035) forecast conditions based on the CCTA model plus 
project-related traffic. 

SUMMARY OF FINDINGS 

Intersection Operations 

Under the Existing Plus Project conditions, the addition of project traffic is projected to cause potentially 
significant impacts at 1 intersection: 

• 19. State Route 4/Byron Highway (south intersection) 

Under Cumulative conditions, the addition of project traffic is projected to cause potentially significant impacts 
at 11 intersections.    

• 6. Byer Road/Byron Highway  

• 7. Holway Drive/Byron Highway 

• 9. Sellers Avenue/Balfour Road 

• 12. Point of Timber Road/Byron Highway 

• 13. Point of Timber Road/Bixler Road 

• 16. Marsh Creek Road/Sellers Avenue 

• 18. Marsh Creek Road/Bixler Road  

• 19. State Route 4/Byron Highway (south intersection)  

• 21. State Route 4/Newport Drive 

• 22. Camino Diablo Road/Vasco Road 

• 23. Camino Diablo Road/Byron Highway 

All 11 of these impacts can be reduced to less-than-significant levels with implementation of the proposed 
mitigations.  Several of the mitigations are included in the Draft East County Regional Area of Benefit (AOB) 
Transportation Mitigation Fee Update project list, and the project would pay the appropriate AOB fees. 
However, funding of some mitigations is not provided through current funding programs, so the County should 
amend the appropriate traffic impact fee programs to ensure that there is a mechanism to collect fair share 
contributions from other sources. 
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Roadway Segment Operations 

Under Existing and Existing Plus Project conditions, the following roadway segment does not meet the target 
Multi-Modal Transportation Service Objective (MTSO) in either direction during the AM or PM peak hour: 

• Vasco Road south of Camino Diablo Road  

Under Cumulative No Project and Cumulative Plus Project conditions, the following roadway segments do not 
meet the target Multi-Modal Transportation Service Objective (MTSO) in either direction during the AM or PM 
peak hour: 

• Marsh Creek Road west of State Route 

• Vasco Road south of Camino Diablo Road  

The project will pay regional roadway fees to upgrade existing facilities and construct new facilities.  However, 
as there are no plans to provide additional capacity on these roadway segments, the impacts would remain 
significant and unavoidable. 

Farm Equipment 

Several of the roadways surrounding Discovery Bay are two-lane rural roads that currently serve active 
farming uses.  The project would add traffic to these roadways, in conjunction with other approved projects in 
the area, potentially creating conflicts with farm equipment during the peak summer months.   

Several projects are listed in the Draft East County Regional Area of Benefit (AOB) Transportation Mitigation 
Fee Update project list1 that would widen roads to current County standards and would provide wider 
shoulders on the area roadways that serve active farms, including Sellers Avenue, Byron Highway and Marsh 
Creek Road.  This would allow farm vehicles to travel outside the main travel lane, reducing vehicle conflicts.  
However, as the timing of these improvements is unknown, this impact would remain significant and 
unavoidable in the near-term, but less-than-significant under cumulative conditions.  

Boating Impact 

The project represents less than a 5 percent increase in active boat population in the Discovery Bay waters, 
which is considered to be a negligible increase in boating activity given the daily and yearly fluctuations in 
Delta boating.  The new Sheriff’s Marine Patrol Station on site will provide enhanced emergency services 
during peak boating periods.  Therefore, the increased number of boat docks is not considered to be a 
significant impact.   

Site Plan 

The following list provides a summary of recommendations for the project site plan, as shown on Figure 12. 

• Prime contractor should prepare a Construction Traffic Management Plan; 
• Design the proposed roundabout to accommodate vehicles with boat trailers, campers, and 

emergency vehicles; 
• Confirm with Contra Costa County staff that emergency vehicle access is adequate; 

                                                      

1 Draft East County Regional AOB Transportation Mitigation Fee Update dated January 2010 
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• Provide a connection between the emergency vehicle access/public access trail on the northern end 
of the project and Lakeshore Circle;  

• Keep the areas near the internal intersections free of visually obstructive landscaping to provide 
adequate sight distance. 
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1. INTRODUCTION 

This report presents the results of the transportation impact analysis conducted for the proposed Pantages Bays 
development (project).  The project would construct 292 single-family homes on a site located east of Bixler Road 
on Point of Timber Road, in the Discovery Bay area of eastern Contra Costa County, as shown on Figure 1.  The 
conceptual project site plan is shown on Figure 2.  This chapter discusses the purpose and scope of the analysis, 
the evaluation methods used in the analysis, the significance criteria used to evaluate project impacts, and the 
organization of this report. 

STUDY PURPOSE  

The study purpose is to evaluate the impacts of the proposed Pantages Bays project on the surrounding 
transportation system and identify improvements to mitigate significant impacts.  The study was conducted 
according to the Contra Costa Transportation Authority’s (CCTA) Technical Procedures (September 17, 1997, 
updated July 19, 2006).   

STUDY LOCATIONS AND ANALYSIS SCENARIOS 

The following study intersections and roadway segments were selected in consultation with Contra Costa County 
staff, based on the projected amount of project related traffic that would travel through each intersection. 

Intersections 

1. Balfour Road/Brentwood Boulevard  

2. Point of Timber Road/Preston Drive/Grand 
Way 

3. Newport Drive/Bixler Road 

4. Newport Drive/Slifer Drive 

5. Newport Drive/Newport Lane 

6. Byer Road/Byron Highway 

7. Holway Drive/Byron Highway 

8. Camino Diablo Road/Holway Drive 

9. Sellers Avenue/Balfour Road 

10. Balfour Road/Byron Highway 

11. Balfour Road/Bixler Road 

12. Point of Timber Road/Byron Highway 

13. Point of Timber Road/Bixler Road 

14. State Route 4/Byron Highway (north 
intersection) 

15. Marsh Creek Road/Walnut Boulevard 

16. Marsh Creek Road/Sellers Avenue 

17. Marsh Creek Road/Byron Highway 

18. Marsh Creek Road/Bixler Road 

19. State Route 4/Byron Highway (south 
intersection) 

20. State Route 4/Bixler Road 

21. State Route 4/Newport Drive 

22. Camino Diablo Road/Vasco Road 

23. Camino Diablo Road/Byron Highway 

24. State Route 4 Bypass/Marsh Creek Road 
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Roadway Segments 

1. Camino Diablo Road west of Vasco Road 

2. Marsh Creek Road west of State Route 4 

3. Vasco Road south of Camino Diablo Road 

The operations of these intersections and roadway segments were evaluated during the weekday morning and 
evening peak commute hours for the following scenarios: 

• Existing – Existing conditions based on data collected in 2010. 

• Existing Plus Project - Existing conditions based on data collected in 2010 plus project-related traffic.  

• Cumulative No Project – Future (Year 2035) forecast conditions based on the Contra Costa 
Transportation Authority (CCTA) model.   

• Cumulative Plus Project – Future (Year 2035) forecast conditions based on the CCTA model plus 
project-related traffic. 
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ANALYSIS METHODS 

Transportation engineers and planners use the term level of service (LOS) to qualitatively describe the operations 
of transportation facilities.  Level of service ranges from LOS A, indicating free-flow conditions with little or no 
delay) to LOS F (representing oversaturated conditions with excessive delays). LOS E describes conditions at 
capacity. The transportation facilities evaluated in this study include signalized and unsignalized intersections. 
Roadways identified as Routes of Regional Significance in the East County Action Plan were evaluated using the 
roadway segment LOS ratings.  The analysis methods for each facility are described in the following sections. 

Signalized Intersections 

Operations of the signalized study intersections were evaluated using the LOS calculation method developed by 
the CCTA, as well as the calculation method described in Chapter 16 of the 2000 Highway Capacity Manual 
(HCM) – Special Report 209, (Transportation Research Board).  The CCTA method uses various intersection 
characteristics (such as traffic volumes, lane geometry, and signal phasing) to estimate an intersection’s volume-
to-capacity (V/C) ratio.  Table 1 summarizes the relationship between the V/C ratio and LOS for signalized 
intersections. The HCM method incorporates additional signal timing information to estimate the average control 
delay per vehicle (measured in seconds). Control delay is the portion of the delay attributed to traffic signal 
operations and includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration 
delay.  Table 1 also summarizes the relationship between the average control delay and LOS for signalized 
intersections.  Based on County guidelines, impacts and mitigations are based on the CCTALOS method. The 
HCM method is provided for information purposes only at signalized intersections. 

Unsignalized Intersections 

For unsignalized (all-way stop-controlled and side-street stop-controlled) intersections, the 2000 Highway 
Capacity Manual (HCM) – Special Report 209, Chapter 17 (Transportation Research Board) method was used.  
With this method, operations are also defined by the average control delay per vehicle, based on the delay 
associated with the stop signs.  For side-street stop-controlled intersections, the delay is estimated for 
movements that must yield the right-of-way: those from the stopped approaches and left-turns from the major 
street. An intersection average delay is estimated for all-way stop intersections. Table 2 summarizes the 
relationship between delay and LOS for unsignalized intersections. The delay ranges are different than the ranges 
for signalized intersections due to differences in driver’s expectations. Signalized intersections are expected to 
carry higher traffic volumes and experience greater delays than unsignalized intersections. 
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TABLE 1 
SIGNALIZED INTERSECTION LOS CRITERIA  

Level of 
Service Description 

Sum of Critical 
V/C Ratio 

Average Control 
Delay 

Per Vehicle 
(Seconds) 

A 
Progression is extremely favorable and most vehicles arrive during 
the green phase.  Most vehicles do not stop at all.  Short cycle 
lengths may also contribute to low delay. 

< 0.60 < 10.0 

B Progression is good, cycle lengths are short, or both.  More vehicles 
stop than with LOS A, causing higher levels of average delay. 0.61 - 0.70 > 10.0 to 20.0 

C 

Higher congestion may result from fair progression, longer cycle 
lengths, or both.  Individual cycle failures may begin to appear at this 
level, though many vehicles still pass through the intersection without 
stopping. 

0.71 - 0.80 > 20.0 to 35.0 

D 

The influence of congestion becomes more noticeable.  Longer 
delays may result from some combination of unfavorable progression, 
long cycle lengths, and/or high V/C ratios.  Many vehicles stop, and 
the proportion of vehicles not stopping declines.  Individual cycle 
failures are noticeable. 

0.81 - 0.90 > 35.0 to 55.0 

E 

This level is considered by many agencies to be the limit of 
acceptable delay.  High delay values generally indicate poor 
progression, long cycle lengths, and high V/C ratios.  Individual cycle 
failures are frequent occurrences. 

0.91 - 1.00 > 55.0 to 80.0 

F 

This level is considered unacceptable with oversaturation, which is 
when arrival flow rates exceed the capacity of the intersection.  This 
level may also occur at high V/C ratios below 1.0 with many individual 
cycle failures.  Poor progression and long cycle lengths may also be 
contributing factors to such delay levels. 

> 1.00 > 80.0 

Source: Technical Procedures (Contra Costa Transportation Authority, 1997 and 2006), 2000 Highway Capacity Manual. 
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TABLE 2 
UNSIGNALIZED INTERSECTION LOS CRITERIA 

Level of  
Service 

Description 
Average Control Delay 
Per Vehicle (Seconds) 

A Little or no traffic delays < 10.0 

B Short traffic delays > 10.0 to 15.0 

C Average traffic delays > 15.0 to 25.0 

D Long traffic delays > 25.0 to 35.0 

E Very long traffic delays > 35.0 to 50.0 

F Extreme traffic delays with intersection capacity exceeded > 50.0 

Source: Highway Capacity Manual – Special Report 209 (Transportation Research Board, 2000). 

Roadway Segments 

The study roadway segments were analyzed using the Highway Capacity Software (HCS), which applies the two-
lane highway analysis methodology from the Highway Capacity Manual (HCM 2000), Transportation Research 
Board, 2000. Table 3 summarizes the relationship between percent time-spent-following and average travel 
speed with level of service for the two-lane highway segment analysis. 

TABLE 3 
TWO-LANE HIGHWAY LOS CRITERIA 

Level of  
Service 

Percent Time-Spent-Following Average Speed (mph) 

A ≤ 35% > 55 

B > 35-50% > 50-55 

C > 50-65% > 45-50 

D > 65-80% > 40-45 

E > 80% ≤ 40 

F Applies whenever the flow rate exceeds the segment capacity 

Source: Highway Capacity Manual, Chapter 20 (Two-Lane Highways) Transportation Research Board, 2000. 

SIGNIFICANCE CRITERIA 

Significance criteria are used to determine whether a project impact is considered significant and therefore 
requires mitigation. The Contra Costa County General Plan and the 2009 East County Action Plan for Routes of 
Regional Significance level of service standards were used to determine whether the project would result in a 
significant impact to the study intersections. The Contra Costa County General Plan identifies different level of 
service performance standards for different area types in the County. The following list identifies which 
significance criteria are applied to which intersections. 
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1. Balfour Road/Brentwood Boulevard (Suburban) 

2. Point of Timber Road/Preston Drive/Grand Way (Suburban) 

3. Newport Drive/Bixler Road (Suburban) 

4. Newport Drive/Slifer Drive (Suburban) 

5. Newport Drive/Newport Lane (Suburban) 

6. Byer Road/Byron Highway (Semi-Rural) 

7. Holway Drive/Byron Highway (Suburban) 

8. Camino Diablo Road/Holway Drive (Suburban) 

9. Sellers Avenue/Balfour Road (Suburban) 

10. Balfour Road/Byron Highway (Semi-Rural) 

11. Balfour Road/Bixler Road (Suburban) 

12. Point of Timber Road/Byron Highway (Semi-Rural) 

13. Point of Timber Road/Bixler Road (Suburban) 

14. State Route 4/Byron Highway (north intersection) (Semi-Rural) 

15. Marsh Creek Road/Walnut Boulevard (Suburban) 

16. Marsh Creek Road/Sellers Avenue (Semi-Rural) 

17. Marsh Creek Road/Byron Highway (Semi-Rural) 

18. Marsh Creek Road/Bixler Road (Suburban) 

19. State Route 4/Byron Highway (south intersection) (Semi-Rural) 

20. State Route 4/Bixler Road (Suburban) 

21. State Route 4/Newport Drive (Suburban) 

22. Camino Diablo Road/Vasco Road (Semi-Rural) 

23. Camino Diablo Road/Byron Highway (Suburban) 

24. State Route 4 Bypass/Marsh Creek Road (Semi-Rural) 

Although some semi-rural intersections are located in areas transitioning to suburban, the current designations 
were used to assess impacts in both the existing and cumulative conditions. 

Multimodal criteria and site access, and internal circulation impact criteria developed by Fehr & Peers and based 
on accepted industry practice were also applied. 
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Roadway System 

Intersection operations were analyzed with HCM and CCTALOS methods. Roadway segments were analyzed 
with HCM methods.  For signalized intersections, the CCTALOS method was used to assess impact and the HCM 
analysis is presented for informational purposes only.  Impacts would be considered significant if the project 
causes any of the following to occur: 

• For surburban locations, signalized CCTALOS intersection operations to change from LOS low-D (volume 
to capacity ratio of 0.84) or better to LOS high-D, E, or F; 

•  For semi-rural locations, signalized CCTALOS intersection operations to change from LOS high-C 
(volume to capacity ratio of 0.79) or better to LOS D, E, or F; 

• For surburban all-way stop locations, intersection operations based on the unsignalized HCM LOS 
thresholds, to change from an average LOS low-D (an average delay of 30 seconds) or better to LOS 
high-D, E or F; and intersection meets the Manual on Uniform Traffic Control Devices (MUTCD) Peak 
Hour Signal Warrant (Warrant 3). 

• For semi-rural all-way stop locations, intersection operations based on the unsignalized HCM LOS 
thresholds to change from an average LOS low-C (an average delay of 25 seconds) or better to LOS D, E 
or F; and intersection meets the Manual on Uniform Traffic Control Devices (MUTCD) Peak Hour Signal 
Warrant (Warrant 3). 

• For suburban side-street stop intersections, operations of the controlled side street stop approach to 
change from LOS low-D (an average delay of 30 seconds) or better to LOS high-D, E or F based on the 
unsignalized HCM LOS thresholds, except at intersections on State Route 4; and intersection meets the 
Manual on Uniform Traffic Control Devices (MUTCD) Peak Hour Signal Warrant (Warrant 3). 

• For semi-rural side-street stop intersections, operations of the controlled side street stop approach to 
change from LOS C (an average delay of 25 seconds) or better to LOS D, E or F based on the 
unsignalized HCM LOS thresholds; and intersection meets the Manual on Uniform Traffic Control Devices 
(MUTCD) Peak Hour Signal Warrant (Warrant 3). 

• For unsignalized rural arterial roadway segments, HCM two-lane highway operations to change from the 
target Multi-Modal Transportation Service Objective (MTSO) or better to an LOS worse than the MTSO. 
The target MTSO for unsignalized rural arterial routes is LOS D. 

• Deterioration in already unacceptable intersection operations by a change in v/c ratio of more than 0.01 or 
a change in average delay of more than 5 seconds; 

Transit System 

Transit impacts would be considered significant if the project conflicts or creates inconsistencies with adopted 
transit system plans, guidelines, policies or standards. (Contra Costa General Plan 2005-2020) 

Bicycle System 

Bicycle impacts would be considered significant if the project conflicts or creates inconsistencies with adopted 
bicycle system plans, guidelines, policies or standards. (Contra Costa General Plan 2005-2020, East Contra 
Costa County Bikeway Plan 2005 Update, 2009 Countywide Bicycle and Pedestrian Plan) 
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Pedestrian System 

Pedestrian impacts would be considered significant if the project conflicts or creates inconsistencies with adopted 
pedestrian system plans, guidelines, policies or standards.  (Contra Costa General Plan 2005-2020, 2009 
Countywide Bicycle and Pedestrian Plan) 

Site Access and Circulation 

A site access or internal circulation impact would be considered significant if the project would result in any of the 
following:  

• Inadequate emergency access 

• Designs for on-site circulation, access and parking areas that fail to meet industry standard design 
guidelines 

REPORT ORGANIZATION  

This report is divided into six chapters: 

• Chapter 1 – Introduction discusses the study purpose and organization of this report. 

• Chapter 2 – Existing Conditions describes the transportation facilities and existing traffic operations in 
the project vicinity, including the surrounding roadway network; transit, pedestrian, and bicycle facilities; 
typical weekday morning (AM) and evening (PM) peak-hour vehicular traffic volumes; and intersection 
and roadway segment operations. 

• Chapter 3 – Project Traffic presents relevant project information, such as project description and project 
traffic estimates. 

• Chapter 4 – Existing Plus Project Traffic Conditions addresses existing conditions with the project, 
and discusses Existing Plus Project impacts. 

• Chapter 5 – Cumulative (Year 2035) Traffic Conditions addresses Cumulative (2035) conditions 
without and with the project and discusses cumulative project impacts. 

• Chapter 6 – Site Access and Circulation evaluates the site plan and provides recommendations for 
project site access, on-site circulation and parking. 
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2. EXISTING CONDITIONS 

This chapter describes the transportation characteristics of the project study area, including the surrounding 
roadway network, and transit, pedestrian, and bicycle facilities in the vicinity of the project site. Existing roadway 
network operations are also presented. 

ROADWAY SYSTEM 

The project site is located east of Bixler Road on Point of Timber Road, in Discovery Bay.  A gated entry on Point 
of Timber Road would provide the main access to the project.  A secondary emergency vehicle access is located 
on Wilde Drive. 

Regional access to the study area is provided by SR 4, located approximately 1.5 miles south of the project site.  
Other roadways in the area include Bixler Road, Byron Highway, Camino Diablo, and Vasco Road.  The following 
discusses the major roadways in the study area. 

State Route 4 (SR 4) is a two-lane undivided highway that is east-west oriented east of the intersection of Byron 
Highway (south) and west of the intersection of Byron Highway (north).  Between the two intersections with Byron 
Highway, SR 4 and Byron Highway are considered the same roadway, oriented north-south.  The posted speed 
limit on this roadway is 55 miles-per-hour (mph), and there are paved shoulders.  

Bixler Road is a two-lane north-south road that extends north of Balfour Road to south of SR 4.  This segment of 
Bixler Road has been improved with paved shoulders, turn-lanes at major intersections, bicycle lanes, and side-
walks adjacent to the developed properties.  The posted speed limit is 50 mph. 

Byron Highway is a two-lane north-south undivided highway that extends north of Balfour Road and south to the 
City of Tracy.  As described above, Byron Highway intersects SR 4 in two locations, and is considered SR 4 in 
between the two intersections.  The posted speed limit on this roadway varies between 35 mph and 55 mph.  
Paved shoulders are provided on certain segments of this roadway.     

Vasco Road is a two-lane north-south roadway that connects the cities of Brentwood and Livermore.  Turn-lanes 
and additional through lanes are provided at major intersections.  The posted speed limit varies between 45 and 
55 mph.   

Camino Diablo is a two-lane east-west roadway that connects Byron Highway and Marsh Creek Road.  The 
posted speed limit is 50 mph.  There are no paved shoulders on this roadway.  

Other roadways in the project area include Marsh Creek Road, Balfour Road, Walnut Boulevard, Sellers Avenue, 
and Point of Timber Road, all of which are two-lane rural roads.  
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BICYCLE AND PEDESTRIAN FACILITIES 

The East County Bikeway Plan 2005 Update identifies three distinct types of bikeway facilities, as generally 
described below: 

• Class I Bikeway (Bike Path) provides a completely separate right-of-way for the exclusive use of 
bicycles and pedestrians.  Vehicle and pedestrian cross-flow is minimized. 

• Class II Bikeway (Bike Lane) provides a restricted right-of-way designated for the use of bicycles with a 
striped lane on a street or highway. Bike lanes are generally five feet wide.  Vehicle and pedestrian cross-
flow is permitted.  In some cases, vehicle parking is permitted adjacent to bike lanes. 

• Class III Bikeway (Bike Route) provides a right-of-way designated by signs or pavement markings for 
shared use between bicyclists and motor vehicles. 

A Class II Bikeway is provided on Bixler Road and Point of Timber Road.  A Class III Bikeway is designated on 
Marsh Creek Road.  As part of the East County Bikeway Plan 2005 Update, additional Class III facilities are 
planned along Vasco Road, Camino Diablo, SR 4, and Walnut Boulevard.  Class II facilities are planned on Point 
of Timber Road and Byron Highway as well as the Class I East Contra Costa Irrigation District Main Canal Trail 
(between Point of Timber Road and Balfour Road).   

Sidewalks are provided on Point of Timber Road east of Bixler Road, on the east side of Bixler Road between 
SR 4 and Balfour Road, and on segments of Byron Highway.  

TRANSIT ACCESS 

Tri Delta Transit provides transit service to Discovery Bay.  Route 386 provides bus service between the 
Discovery Bay Park and Ride and the Brentwood Park and Ride.  This route provides service three times per day 
in each direction on weekdays only, with stops on Bixler Road at Point of Timber Road and Point of Timber Road 
at Preston Drive, as well as the Discovery Bay Park and Ride.  As of March 2010, Route 386 serves 21 
passenger trips per day on average. 

Tri Delta Transit also operates the Delta Express commuter route between the Antioch Park and Ride and the 
Dublin BART Station/Hacienda Business Park with a stop at the Discovery Bay Park and Ride lot.  This route 
provides service to Dublin two times in the morning and two return trips in the evening during weekdays only.  
Ridership as of March 2010 was 59 passenger trips per day on average. 

EXISTING TRAFFIC VOLUMES 

Fehr & Peers conducted intersection turning movement counts at the study intersections for morning (6:00 to 9:00 
AM) and evening (4:00 to 6:00 PM) peak periods in January 2010 while Contra Costa County schools were in 
regular session. 

Typical peak period traffic counts are collected from 7:00 to 9:00 AM and from 4:00 to 6:00 PM.  However, counts 
were collected outside typical peak hours, as many residents of far eastern Contra Costa County commute long 
distances and start their commute trip early in the morning.  Individual intersection peak hours and peak hour 
factors were calculated and used for the analysis.  The AM peak hour generally begins between 6:30 AM and 
7:45 AM, depending on the intersection.  The start of the PM peak hour ranged from 4:00 to 5:00 PM.  Figure 3 
presents the existing intersection geometries and traffic control devices, and Figure 4 presents the existing peak 
hour traffic volumes.  The existing traffic counts are presented in Appendix A.   
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EXISTING INTERSECTION OPERATIONS 

Existing signal timings were obtained from Caltrans and Contra Costa County and used for this operational 
analysis.  Existing intersection operations were evaluated for the weekday AM and PM peak hours at the 24 
existing study intersections.  Table 4 summarizes the intersection analysis results based on both CCTALOS and 
HCM methods.  As shown, study intersections operate at acceptable levels of service during both peak hours 
under existing conditions, with the exception of two intersections.   

The signalized Balfour Road/Brentwood Boulevard intersection operates at unacceptable LOS during both AM 
and PM peak hours using the HCM method; however, it operates at LOS A using the CCTALOS method.  The 
HCM method takes into account additional signal timing inputs, such as pedestrian crossing times, to calculate 
the intersection delay; this difference in methodology can result in different LOS outcomes as compared to the 
CCTALOS Method. 

The eastbound approach at the Holway Drive/Byron Highway intersection operates at unacceptable LOS D during 
the PM peak hour; however, the overall intersection operates at LOS A.  Detailed Existing intersection LOS 
calculation worksheets are provided in Appendix B. 
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TABLE 4 
EXISTING INTERSECTION PEAK HOUR LEVELS OF SERVICE 

Location Control1 
Peak 
Hour 

HCM Method CCTALOS Method 

Delay2,3 LOS4 V/C Ratio5 LOS4 

1. Balfour Road/Brentwood Boulevard Signal 
AM 50.8 D 0.52 A 

PM 66.3 E 0.50 A 

2. Point of Timber Road/Preston Drive 
Way/Grand Way AWS 

AM 8.3 A n/a n/a 

PM 7.7 A n/a n/a 

3. Newport Drive/Bixler Road SSS 
AM 5.9 (19.6) A (C/WB) n/a n/a 

PM 2.6 (13.7) A (B/WB) n/a n/a 

4. Newport Drive/Slifer Drive SSS 
AM 3.1 (9.3) A (A/WB) n/a n/a 

PM 3.1 (9.1) A (A/WB) n/a n/a 

5. Newport Drive/Newport Lane SSS 
AM 0.4 (8.9) A (A/WB) n/a n/a 

PM 0.6 (9.0) A (A/WB) n/a n/a 

6. Byer Road/Byron Highway SSS 
AM 3.0 (14.4) A (B/WB) n/a n/a 

PM 0.8 (16.8) A (C/WB n/a n/a 

7. Holway Drive/Byron Highway SSS 
AM 0.9 (13.9) A (B/EB) n/a n/a 

PM 10.4 (31.2) A (D/EB) n/a n/a 

8. Camino Diablo Road/Holway Drive SSS 
AM 6.8 (12.5) A (B/EB) n/a n/a 

PM 5.5 (26.9) A (D/NB) n/a n/a 

9. Sellers Avenue/Balfour Road AWS 
AM 10.0 A n/a n/a 

PM 10.4 B n/a n/a 

10.   Balfour Road/Byron Highway AWS 
AM 10.0 A n/a n/a 

PM 9.2 A n/a n/a 

11.   Balfour Road/Bixler Road AWS 
AM 8.8 A n/a n/a 

PM 8.9 A n/a n/a 

12.   Point of Timber Road/Byron  
Highway SSS 

AM 5.6 (10.4) A (B/WB) n/a n/a 

PM 3.2 (10.0) A (A/WB) n/a n/a 

13.   Point of Timber Road/Bixler Road SSS 
AM 9.9 A n/a n/a 

PM 9.0 A n/a n/a 

14.   State Route 4/Byron Highway         
(north intersection) Signal 

AM 9.9 A 0.32 A 

PM 7.3 A 0.50 A 

15.   Marsh Creek Road/Walnut  
Boulevard Signal 

AM 22.7 C 0.56 A 

PM 30.9 C 0.68 A 

16. Sellers Avenue/Marsh Creek Road SSS 
AM 12.9 B n/a n/a 

PM 12.1 B n/a n/a 

17. Marsh Creek Road/Byron Highway  Signal 
AM 12.2 B 0.29 A 

PM 16.6 B 0.31 B 
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TABLE 4 
EXISTING INTERSECTION PEAK HOUR LEVELS OF SERVICE 

Location Control1 
Peak 
Hour 

HCM Method CCTALOS Method 

Delay2,3 LOS4 V/C Ratio5 LOS4 

18. Marsh Creek Road/Bixler Road SSS 
AM 1.2 (14.9) A (B/EB) n/a n/a 

PM 2.2 (13.6) A (B/EB) n/a n/a 

19. State Route 4/Byron Highway 
(south intersection)  Signal 

AM 28.7 C 0.77 C 

PM 14.4 B 0.58 A 

20. State Route 4/Bixler Road  Signal 
AM 23.7 C 0.53 A 

PM 21.8 A 0.44 A 

21. State Route 4/Newport Drive SSS 
AM 3.7 (28.0) A (D/SB) n/a n/a 

PM 1.6 (16.9) A (C/SB) n/a n/a 

22. Camino Diablo Road/Vasco Road  Signal 
AM 33.1 C 0.61 B 

PM 33.6 C 0.63 B 

23. Camino Diablo Road/Byron 
Highway SSS 

AM 5.3 (17.1) A (C/WB)  n/a n/a 

PM 6.5 (17.0) A (C/WB) n/a n/a 

24. SR 4 Bypass / Marsh Creek Road  Signal 
AM 12.0 B 0.39 A 

PM 22.2 B 0.39 A 
Note:  Bold indicates deficient intersection operations.   
1.  Signal = Signalized intersection, SSS = Side-street stop-controlled intersection, AWS = All-way stop-controlled intersection. 
2. Signalized and All-Way Stop intersection level of service based on average intersection control delay according to the Highway Capacity Manual 

(Transportation Research Board, 2000).    
3.  For side-street stop-controlled intersections, delay for worst approach (in seconds per vehicle) is presented in parentheses.  All calculations 

reflect the 2000 Highway Capacity Manual methods. The worst approach is indicated by WB (westbound), EB (eastbound), NB (northbound), or 
SB (southbound). 

4.  LOS = Level of Service 
5. CCTA volume to capacity (v/c) ratios. Signalized intersection level of service based on Technical Procedures (Contra Costa Transportation 

Authority, 2006) 
Source: Fehr & Peers, 2011. 

Traffic Signal Warrant Analysis2 

A peak hour volume traffic signal warrant analysis was conducted for all unsignalized study intersections using 
the criteria described in the Federal Highway Administration’s Manual of Uniform Traffic Control Devices 
(MUTCD).  MUTCD contains eight warrants.  Generally, meeting one of the signal warrants could justify 
signalization of an intersection.  The peak hour volume warrant analysis was conducted using the available data.   

The results indicate that the SR 4/Newport Drive intersection meets the peak hour signal warrant in the AM peak 
hour (see Appendix C).  The remaining study intersections do not meet the peak hour signal warrant criteria.  An 

                                                      
2  This analysis is intended to examine the general correlation between the planned level of future development and the need to install new 

traffic signals.  It estimates future development-generated traffic and compares it against a subset of the standard traffic signal warrants 
recommended in the Federal Highway Administration’s MUTCD and associated State guidelines. This analysis should not serve as the 
only basis for deciding whether and when to install a signal.  To reach such a decision, the full set of warrants should be investigated based 
on field-measured, rather than forecast, traffic data and a thorough study of traffic and roadway conditions by an experienced engineer.  
Furthermore, the decision to install a signal should not be based solely upon the warrants, since the installation of signals can lead to 
certain types of collisions.  Contra Costa County should undertake regular monitoring of actual traffic conditions and accident data and 
perform a timely re-evaluation of the full set of warrants in order to prioritize and program intersections for signalization. 
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evaluation of all applicable warrants should be conducted and additional factors (e.g., congestion, approach 
conditions, driver confusion) should be considered before the decision to install signals is made.   

EXISTING ROADWAY SEGMENT OPERATIONS 

A two-lane highway roadway segment analysis was conducted for Marsh Creek Road, Vasco Road, and Camino 
Diablo Road. Table 5 summarizes the results of the roadway segment analysis. Vasco Road does not meet its 
target Multi-Modal Transportation Service Objective (MTSO) in the northbound or southbound directions during 
the AM or PM peak hour. The Existing roadway segment analysis worksheets are presented in Appendix D. 

TABLE 5 
EXISTING ROUTES OF REGIONAL SIGNIFICANCE LEVELS OF SERVICE 

Roadway Segment 
Target 
MTSO1 

Direction Eastbound / Northbound Westbound / Southbound 

Marsh Creek Road D 
AM C D  

PM D D  

Vasco Road D 
AM E  E  

PM E  E  

Camino Diablo Road D 
AM C  C  

PM C  C  

Bold indicates roadway segment not meeting MTSO 
1. Target Multi-Modal Transportation Service Objective 
Source:  Fehr & Peers, 2011. 
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3. PROJECT TRAFFIC 

This chapter provides an overview of the proposed project and describes the methods used to estimate project 
traffic.  The project traffic estimates are used to evaluate project impacts on the surrounding roadway network. 

PROJECT DESCRIPTION 

The project site is located east of Bixler Road, on Point of Timber Road in Discovery Bay.  The proposed project 
consists of 292 single-family homes.  An access road on Point of Timber Road would provide all Project access. 

PROJECT TRIP GENERATION 

The amount of traffic projected to enter and exit a site is referred to as the project’s trip generation.  Trip 
generation estimates were calculated using trip generation data published in the Institute of Transportation 
Engineers’ (ITE) 2008 Trip Generation (8th Edition).  The trip generation rates and AM and PM peak hour 
inbound/outbound trips are presented in Table 6.  The project, as proposed, is estimated to generate 
approximately 2,790 daily trips, 219 AM peak hour trips, and 295 PM peak hour trips. 

TABLE 6 
PANTAGES BAYS TRIP GENERATION ESTIMATES 

Land Use 
Size 

(Dwelling 
Units) 

Daily 
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Single Family1 292 2,790 55 164 219 186 109 295 

Note: 
1.  Trip generation based on the average rates for Single-Family Detached Housing (Land Use 210) in the Institute of Transportation 

Engineers’ (ITE) Trip Generation (8th Edition), as presented below. 
Daily Average Rate: T = 9.57 * X 
AM Average Rate:   T = 0.75 * X (inbound = 25%, outbound = 75%) 
PM Average Rate: T = 1.01 * X (inbound = 63%, outbound = 37%) 
Where: T = trip ends and X = number of dwelling units. 

Source:  Trip Generation (8th Edition) (Institute of Transportation Engineers, 2008); Fehr & Peers, 2011. 

The project, as proposed, also includes a Sheriff’s Marine Patrol station.  The station is not expected to generate 
a significant number of vehicle trips, and none are expected to be generated during the weekday peak hours 
analyzed in this report.  The station is expected to be staffed during summer weekends to patrol the waterways of 
Discovery Bay and due to the maritime nature of the station, some officers may arrive via water. 

The project applicant is required to develop a Transportation Demand Management (TDM) program pursuant to 
Section 82-32.010 of the County Code for residential projects that would result in 13 or more dwelling units.  
Possible trip generation reductions from implementation of the TDM program were not applied to the trip 
generation in order to provide a more conservative analysis. 

PROJECT TRIP DISTRIBUTION AND ASSIGNMENT 

The routes that trips use to approach and depart from a site and the percentage of project traffic anticipated to 
use each route is known as a project’s trip distribution.  Using the Contra Costa Transportation Authority (CCTA) 
travel demand model and knowledge of existing travel patterns, trip distribution percentages were developed for 
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existing (2010) and cumulative project trips. These percentages were presented to and approved by County staff 
in December 2009.  Two different trip distribution percentages were computed because the planned growth in the 
area would affect project trips in the future, with a greater percentage of trips remaining in the Brentwood area 
under cumulative conditions. Figure 5 presents the trip distributions for the existing and cumulative scenarios.  
These trip distribution percentages were approved by County staff.  Project trip assignments to each study 
intersection for existing and cumulative scenarios are presented on Figure 6 and Figure 7, respectively. There are 
multiple routes that vehicles can take to each destination and those routes are considered in the assignment of 
project trips onto the roadway network.  
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4. EXISTING PLUS PROJECT CONDITIONS 

This chapter discusses the impact of the proposed project on Existing Plus Proposed Project conditions.  This 
analysis scenario considers the existing traffic volumes plus project generated traffic. 

EXISTING PLUS PROJECT TRAFFIC VOLUMES 

The peak hour project volumes were added to the existing traffic volumes to determine Existing Plus Project traffic 
volumes.  These peak hour traffic volumes are shown on Figure 8. 

EXISTING PLUS PROJECT INTERSECTION OPERATIONS 

Existing signal timings were used for operational analysis under Existing Plus Project conditions.  The results of 
both the HCM and CCTALOS analyses are summarized in Tables 7 and 8, respectively.  With the addition of 
project generated traffic, levels of delay are expected to slightly increase in comparison to Existing conditions.  
The following intersections are projected to operate at unacceptable levels of service under the Existing Plus 
Project condition: 

• 1. Balfour Road/Brentwood Boulevard – This signalized intersection is projected to continue to operate 
unacceptably at LOS D during the AM peak hour and LOS E during the PM peak hour using the HCM 
method with the addition of project trips; however it is projected to operate at LOS A using the CCTALOS 
method. This is not considered a potentially significant impact. 

• 7. Holway Drive/Byron Highway – The eastbound approach at this unsignalized intersection is projected 
to operate at LOS D during the PM peak hour under Existing conditions. The addition of project trips 
would degrade the eastbound approach operations from LOS D to LOS F. The intersection does not meet 
the peak hour signal warrant. This is not considered a potentially significant impact. 

• 8. Camino Diablo Road/Holway Drive – The northbound approach at this unsignalized intersection is 
projected to operate at an acceptable LOS D during the PM peak hour under Existing Plus Project 
conditions. The addition of project trips would degrade northbound approach operations to unacceptable 
LOS D. The intersection does not meet the peak hour signal warrant. This is not considered a potentially 
significant impact. 

• 19. State Route 4/Byron Highway (south intersection) – This signalized intersection is projected to 
operate at LOS C during the AM peak hour using the HCM method; however it is projected to operate at 
LOS D during the AM peak hour using the CCTALOS method. The addition of project trips would degrade 
intersection operations from LOS C to LOS D. This is considered a potentially significant impact. 

• 22. Camino Diablo Road/Vasco Road – This signalized intersection is projected to operate at LOS D 
during the PM peak hour using the HCM method with the addition of project traffic; however it is projected 
to operate at LOS B using the CCTALOS method. This is not considered a potentially significant impact. 

Detailed Existing Plus Project intersection LOS calculation worksheets are provided in Appendix E. 
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TABLE 7 
EXISTING PLUS PROJECT 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (HCM METHOD) 

Intersection Control1 
Peak 
Hour 

Existing No Project Existing Plus Project 

Delay2,3 LOS4 Delay2,3 LOS4 

1. Balfour Road/Brentwood Boulevard Signal 
AM 50.8 D 53.2 D 

PM 66.3 E 65.7 E 

2. Point of Timber Road/Preston Drive 
Way/Grand Way AWS 

AM 8.3 A 9.8 A 

PM 7.7 A 8.5 A 

3. Newport Drive/Bixler Road SSS 
AM 5.9 (19.6) A (C/WB) 6.4 (24.6) A (C/WB) 

PM 2.6 (13.7) A (B/WB) 2.4 (15.6) A (C/WB) 

4. Newport Drive/Slifer Drive SSS 
AM 3.1 (9.3) A (A/WB) 2.8 (9.4) A (A/WB) 

PM 3.1 (9.1) A (A/WB) 2.6 (9.2) A (A/WB) 

5. Newport Drive/Newport Lane SSS 
AM 0.4 (8.9) A (A/WB) 0.3 (8.9) A (A/WB) 

PM 0.6 (9.0) A (A/WB) 0.5 (9.2) A (A/WB) 

6. Byer Road/Byron Highway SSS 
AM 3.0 (14.4) A (B/WB) 3.0 (15.6) A (C/WB) 

PM 0.8 (16.8) A (C/WB 0.8 (19.1) A (C/WB) 

7. Holway Drive/Byron Highway SSS 
AM 0.9 (13.9) A (B/EB) 1.2 (15.0) A (C/EB) 

PM 10.4 (31.2) A (D/EB) 20.4 (56.9) C (F/EB) 

8. Camino Diablo Road/Holway Drive SSS 
AM 6.8 (12.5) A (B/EB) 7.9 (13.6) A (B/SB) 

PM 5.5 (26.9) A (D/NB) 6.3 (33.9) A (D/NB) 

9. Sellers Avenue/Balfour Road AWS 
AM 10.0 A 10.3 B 

PM 10.4 B 10.8 B 

10.   Balfour Road/Byron Highway AWS 
AM 10.0 A 10.4 B 

PM 9.2 A 9.5 A 

11.   Balfour Road/Bixler Road AWS 
AM 8.8 A 8.9 A 

PM 8.9 A 8.9 A 

12.   Point of Timber Road/Byron  
Highway SSS 

AM 5.6 (10.4) A (B/WB) 6.6 (11.3) A (B/WB) 

PM 3.2 (10.0) A (A/WB) 4.0 (10.7) A (B/WB)  

13.   Point of Timber Road/Bixler Road AWS 
AM 9.9 A 11.7 B 

PM 9.0 A 11.5 B 

14.   State Route 4/Byron Highway         
(north intersection) Signal 

AM 9.9 A 11.2 B 

PM 7.3 A 9.0 A 

15.   Marsh Creek Road/Walnut  
Boulevard Signal 

AM 22.7 C 23.2 C 

PM 30.9 C 31.6 C 

16. Sellers Avenue/Marsh Creek Road SSS 
AM 12.9 B 13.5 B 

PM 12.1 B 12.7 B 
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TABLE 7 
EXISTING PLUS PROJECT 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (HCM METHOD) 

Intersection Control1 
Peak 
Hour 

Existing No Project Existing Plus Project 

Delay2,3 LOS4 Delay2,3 LOS4 

17. Marsh Creek Road/Byron Highway  Signal 
AM 12.2 B 13.7 B 

PM 16.6 B 12.8 B 

18. Marsh Creek Road/Bixler Road SSS 
AM 1.2 (14.9) A (B/EB) 1.4 (17.6) A (C/EB) 

PM 2.2 (13.6) A (B/EB) 2.8 (16.7) A (C/EB) 

19. State Route 4/Byron Highway (south 
intersection)  Signal 

AM 28.7 C 34.1 C 

PM 14.4 B 16.1 B 

20. State Route 4/Bixler Road  Signal 
AM 23.7 C 25.3 C 

PM 21.8 A 23.1 C 

21. State Route 4/Newport Drive SSS 
AM 3.7 (28.0) A (D/SB) 3.8 (28.7) A (D/SB) 

PM 1.6 (16.9) A (C/SB) 1.8 (20.7) A (C/SB) 

22. Camino Diablo Road/Vasco Road  Signal 
AM 33.1 C 34.4 C 

PM 33.6 C 44.8 D 

23. Camino Diablo Road/Byron Highway SSS 
AM 5.3 (17.1) A (C/WB)  5.3 (17.4) A (C/WB) 

PM 6.5 (17.0) A (C/WB) 6.5 (17.3) A (C/WB) 

24. SR 4 Bypass / Marsh Creek Road  Signal 
AM 12.0 B 13.0 B 

PM 22.2 B 22.2 B 
Notes: Bold indicates deficient intersection operations.  Bold italics indicates potentially significant impacts; shading indicates analysis provided for 
informational purposes only – significant impacts at signalized intersections identified using the CCTALOS Method. 

1.  Signal = Signalized intersection, SSS = Side-street stop-controlled intersection, AWS = All-way stop-controlled intersection. 
2.  Signalized and All-Way Stop intersection level of service based on average intersection control delay according to the Highway Capacity 

Manual (Transportation Research Board, 2000). 
3.  For side-street stop-controlled intersections, delay for worst approach (in seconds per vehicle) is presented.  All calculations reflect the 2000 

Highway Capacity Manual methods. Delay for worst approach is provided (in parentheses) for SSS controlled intersections.  The worst 
approach is indicated by WB (westbound), EB (eastbound), NB (northbound), or SB (southbound). 

4.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 
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TABLE 8 
EXISTING PLUS PROJECT 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (CCTALOS METHOD) 

Intersection Control Peak Hour 
Existing No Project Existing Plus Project 

V/C 
Ratio2 LOS3 

V/C 
Ratio2 LOS3 

1. Balfour Road/Brentwood Boulevard Signal AM 0.52 A 0.54 A 
PM 0.50 A 0.51 A 

14.   State Route 4/Byron Highway         
(north intersection) Signal AM 0.32 A 0.34 A 

PM 0.30 A 0.32 A 
15.   Marsh Creek Road/Walnut  
Boulevard Signal AM 0.56 A 0.57 A 

PM 0.68 B 0.69 B 

17. Marsh Creek Road/Byron Highway  Signal AM 0.29 A 0.32 A 
PM 0.31 A 0.33 A 

19. State Route 4/Byron Highway 
(south intersection)  Signal AM 0.77 C 0.81 D 

PM 0.58 A 0.62 B 

20. State Route 4/Bixler Road  Signal AM 0.53 A 0.55 A 
PM 0.44 A 0.46 A 

22. Camino Diablo Road/Vasco Road  Signal AM 0.61 B 0.65 B 
PM 0.63 B 0.68 B 

24. SR 4 Bypass/Marsh Creek Road  Signal AM 0.39 A 0.39 A 
PM 0.39 A 0.40 A 

Note:  Bold indicates deficient intersection operations.  Bold indicates potentially significant impacts. 
1.  Signal = Signalized intersection 
2. CCTA volume to capacity (v/c) ratios. Signalized intersection level of service based on Technical Procedures (Contra Costa Transportation 

Authority, 2006) 
3.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 

Traffic Signal Warrant Analysis3 

A peak hour traffic signal warrant analysis was conducted for the unsignalized study intersections using the 
criteria described in the MUTCD.  The Existing Plus Project condition was evaluated for the peak hour volume 
warrant analysis using the available data.  The results indicate that the SR 4/Newport Drive intersection meets the 
peak hour signal warrant under Existing Plus Project conditions.  See Appendix F for Existing Plus Project signal 
warrant worksheets. 

EXISTING PLUS PROJECT ROADWAY SEGMENT OPERATIONS 

Table 9 summarizes the results of the roadway segment analysis. Vasco Road does not meet its target Multi-
Modal Transportation Service Objective (MTSO) in the northbound or southbound directions during the AM or PM 
peak hour prior to the addition of project traffic.  The addition of project traffic would exacerbate this existing 
deficiency. The Existing Plus Project roadway segment analysis worksheets are presented in Appendix G. 

 

 

                                                      
3 See footnote 1. 
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TABLE 9 
EXISTING PLUS PROJECT ROUTES OF REGIONAL SIGNIFICANCE LEVELS OF SERVICE 

Roadway Segment 
Target 
MTSO1 

Direction 
Eastbound / Northbound Westbound / Southbound 

No Project Plus Project No Project Plus Project 

Marsh Creek Road D 
AM C D D D 

PM D D D D 

Vasco Road D 
AM E E E E 

PM E E E E 

Camino Diablo D 
AM C C C C 

PM C C C C 

Bold indicates roadway segment not meeting MTSO 
1. Target Multi-Modal Transportation Service Objective 
Source:  Fehr & Peers, 2010. 

EXISTING PLUS PROJECT IMPACTS AND MITIGATION MEASURES 

Impact #1: With the addition of Project traffic, the signalized State Route 4/Byron Highway (south 
intersection) is projected to operate at LOS C during the AM peak hour using the HCM method; 
however it is projected to operate at LOS D during the AM peak hour using the CCTALOS 
method. The addition of project trips would degrade intersection operations from LOS C to LOS 
D. This is considered a potentially significant impact. 

Mitigation #1A: Mitigation of the unacceptable traffic conditions at the State Route 4/Byron Highway (south 
intersection) can be achieved by adding a second northbound to westbound left-turn lane from 
Byron Highway onto State Route 4 and associated receiving lane. This improvement is currently 
identified in the 2007 Contra Costa County Capital Road Improvement & Preservation Program, 
although funding has not been identified. If this improvement is not included in a County fee 
program or other funding program at the time of project approvals, the project shall pay its fair 
share towards the cost of this improvement to the County prior to the issuance of building 
permits.  Implementation of this mitigation measure would reduce this impact to less-than-
significant. 

Mitigation #1B: Since the HCM method indicates that the intersection operates at an acceptable LOS, as an 
alternative to Mitigation #1A, traffic signal timings at the State Route 4/Byron Highway (south 
intersection) could be monitored at regular intervals and adjusted as needed to maintain an 
acceptable LOS. 

The mitigated intersection levels of service are shown in Tables 10 and 11 for the HCM and CCTALOS methods, 
respectively. See Appendix H for detailed Mitigated Existing Plus Project intersection LOS calculation worksheets. 

Impact #2: The unsignalized rural arterial route of regional significance Vasco Road south of Camino Diablo 
Road does not meet its Multi-Modal Transportation Service Objective (MTSO) in either the 
northbound or southbound direction during the AM or PM peak hour under Existing or Existing 
Plus Project conditions. 

Mitigation #2: Vasco Road south of Camino Diablo Road was projected to operate at LOS F in the southbound 
direction during the AM and PM peak hours under existing conditions in the East County Action 
Plan for Routes of Regional Significance (2009). The roadway segment does not meet its target 
MTSO before the addition of project trips, and the addition of project trips makes the segment 
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level of service slightly worse. The project will pay regional roadway fees to upgrade existing 
facilities and construct new facilities.  However, as there are no plans to provide additional 
capacity on this roadway segment, the impact would remain significant and unavoidable. 

 

TABLE 10 
EXISTING PLUS PROJECT MITIGATED 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (HCM METHOD) 

Mitigation Intersection Control1 Peak Hour 
Plus Project Mitigated Plus Project 

Delay2,3 LOS4 Delay LOS 

1 19. State Route 4/Byron 
Highway (south intersection) Signal 

AM 34.1 C 22.8 C 

PM 16.1 B 12.1 B 

Note:  Bold indicates deficient intersection operations.  Bold italics indicates potentially significant impacts. 
1.  Signal = Signalized intersection, SSS = Side-street stop-controlled intersection, AWS = All-way stop-controlled intersection. 
2. Signalized and All-Way Stop intersection level of service based on average intersection control delay according to the Highway 

Capacity Manual (Transportation Research Board, 2000).    
3.  For side-street stop-controlled intersections, delay for worst approach (in seconds per vehicle) is presented.  All calculations reflect the 

2000 Highway Capacity Manual methods. Delay for worst approach is provided (in parentheses) for SSS controlled intersections. 
4.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 

 

TABLE 11 
EXISTING PLUS PROJECT MITIGATED 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (CCTALOS METHOD) 

Mitigation Intersection Control1 Peak Hour 
Existing Plus Project Mitigated Plus Project 

V/C2 LOS3 V/C2 LOS3 

1 19. State Route 4/Byron 
Highway (south intersection) Signal 

AM 0.81 D 0.72 C 

PM 0.62 B 0.54 A 

Note:  Bold indicates deficient intersection operations.  Bold italics indicates potentially significant impacts. 
1.  Signal = Signalized intersection, SSS = Side-street stop-controlled intersection, AWS = All-way stop-controlled intersection. 
2. CCTA volume to capacity (v/c) ratios. Signalized intersection level of service based on Technical Procedures (Contra Costa 

Transportation Authority, 2006) 
3.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 
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IMPACTS TO BICYCLE AND PEDESTRIAN FACILITIES 

The project would not conflict with adopted bicycle plans or guidelines guidelines identified in the Contra Costa 
General Plan, East Contra Costa County Bikeway Plan 2005 Update, or 2009 Countywide Bicycle and Pedestrian 
Plan. 

The project would connect to existing sidewalks on Point of Timber Road and Wilde Drive.  These sidewalks 
would provide public access to the open space trails at the northern end of the project.  The sidewalk connections 
would also provide access from the site to existing transit service, schools, and parks.  The project would not 
conflict with adopted pedestrian plans or guidelines. 

The project is also consistent with the East County Trails Master Plan dated July 2009.  The Master Plan 
envisions access through the Pantages site, but does not identify a precise alignment.  In conformance with this 
Master Plan, the project provides access via the public trail through the emergent marsh area.  Trail users can 
also exit the Pantages site and connect to other existing and planned trails that provide access to the south 
towards Highway 4, as shown on the Master Plan. 

IMPACTS TO TRANSIT  

The two Tri Delta Transit routes that serve Discovery Bay currently operate well under capacity.  Route 386 has a 
daily capacity of 312 trips but currently serves 21 average trips per day, around seven percent of capacity.  The 
Delta Express has a capacity of 224 trips per day and currently serves 59 average trips per day, about 26 percent 
of capacity.   The excess capacity available on the existing transit system can accommodate additional transit 
trips generated by the project.  The project does not conflict with any transit system plans or guidelines and 
therefore does not create a significant impact. 

FARM EQUIPMENT 

Several of the roadways surrounding Discovery Bay are two-lane rural roads that currently serve active farming 
uses.  During the agricultural season, farm equipment often uses the roadway to transport items and equipment 
between fields.  The project would add traffic to these roadways, in conjunction with other approved projects in 
the area, potentially creating conflicts with farm equipment during the peak summer months.  The added vehicle 
traffic on the rural roadways could create increased hazards with incompatible equipment, resulting in a 
potentially significant impact during peak farming periods. 

Several projects are listed in the Draft East County Regional Area of Benefit (AOB) Transportation Mitigation Fee 
Update project list4 that would widen roads to current County standards and would provide wider shoulders on the 
area roadways that serve active farms, including Sellers Avenue, Byron Highway and Marsh Creek Road.  This 
would allow farm vehicles to travel outside the main travel lane, reducing vehicle conflicts.  However, as the timing 
of these improvements is unknown, this impact would remain significant and unavoidable in the near-term but 
cumulatively less-than-significant.   

                                                      
4 Draft East County Regional AOB Transportation Mitigation Fee Update dated January 2010 
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BOATING IMPACT 

The Pantages project is proposing 116 housing units with water access via boat docks. Of these lots, 16 have 
shared docks.  Additionally, a Sheriff's Marine Patrol Station is proposed on the project site.  This station would be 
staffed during peak boating times, reducing the response time from the next nearest station located in Oakley5.   

The town of Discovery Bay currently has approximately 2,700 boat docks attached to residential developments. In 
addition, the Discovery Bay Marina has approximately 300 boat docks and the Orwood Resort (north of Discovery 
Bay) has approximately 15 boat docks.  This is in addition to parking for tow vehicles and trailers that allow for 
day use on the Delta at both the Discovery Bay Marina and Orwood Resort.  There is currently no limit to how 
many boats can be launched per day from the marinas in the area.   

The project represents less than a 5 percent increase in active boat population in the Discovery Bay waters, 
which is considered to be a negligible increase in boating activity given the daily and yearly fluctuations in Delta 
boating.  Additionally, not all of the boats from the new homes would be out at one time, and the amount of 
boating traffic would depend on the day and season (summer holidays and weekends are the busiest times).  The 
new Sheriff’s Marine Patrol Station on site will provide enhanced emergency services during peak boating 
periods.  Therefore, the increased number of boat docks is not considered to be a significant impact.   

                                                      
5 Project Planner's discussion with Lt. Will Duke, Patrol Division, Marine Services, Office of the Sheriff on January 21, 2010 
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5. CUMULATIVE (YEAR 2035) TRAFFIC CONDITIONS 

This chapter discusses Cumulative (2035) traffic conditions both without and with the project.  The future traffic 
conditions analysis takes into consideration forecasted land use development within the area surrounding the 
project site, as well as regional growth from outside the study area.   

CUMULATIVE (2035) ROADWAY IMPROVEMENTS 

This analysis assumes that several roadway and intersection improvements would be constructed by the Year 
2035.  Only roadway improvements with identified funding were included in this scenario.   

Major roadway improvements that are assumed to be completed by 2035 include: 

• Widening of SR 4 Bypass from two to four lanes from Lone Tree Way to Balfour Road with interchanges 
at Sand Creek Road and Balfour Road. 

• Widening of SR 4 freeway to provide three mixed-flow lanes and one high-occupancy vehicle (HOV) lane 
in each direction west of Hillcrest Avenue 

CUMULATIVE NO PROJECT TRAFFIC PROJECTIONS 

The Contra Costa Transportation Authority Decennial Travel Demand Model served as the basis for the traffic 
forecasts.  The most recent version of the CCTA model reflects land use assumptions from the Association of Bay 
Area Governments (ABAG), with forecasts out to the year 2035.   

The model volumes and existing turning movement count data were used to estimate future intersection turn 
movements using the Furness6 method.  For intersections not in the travel demand model, the projected traffic 
volumes were distributed to the intersections and turning movements were developed based on existing travel 
patterns.  The resulting traffic volumes are shown on Figure 9. 

CUMULATIVE PLUS PROJECT TRAFFIC PROJECTIONS 

The project volumes were added to the Cumulative No Project traffic volumes to develop the Cumulative Plus 
Project volumes.  Cumulative Plus Project weekday peak hour traffic volumes at each study intersection are 
illustrated on Figure 10.   

                                                      

6   Furnessing is an iterative process which develops future turning movements by applying the difference between the base model volumes 
and the existing counts to future model approach and departure volumes. 
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CUMULATIVE INTERSECTION OPERATIONS 

Existing intersection lane configurations and controls were assumed to remain the same at all study intersections 
under the Cumulative scenarios with the exception of the Newport Drive/Newport Lane intersection which 
includes a new two lane west leg connecting to the Newport Pointe development.  Traffic signal timings were 
optimized.  The Cumulative No Project and Cumulative Plus Project intersection HCM and CCTALOS analysis 
results are summarized in Tables 12 and 13, respectively. The following intersections are projected to operate at 
unacceptable levels of service under cumulative scenarios: 

• 3. Newport Drive/Bixler Road – The westbound approach of this unsignalized intersection is projected to 
operate at LOS E during the PM peak hour under Cumulative No Project conditions and LOS F during the 
PM peak hour under Cumulative Plus Project conditions. The addition of project trips would degrade 
already deficient westbound operations by more than five seconds. This intersection does not meet the 
peak hour signal warrant and therefore is not considered a potentially significant impact. 

• 6. Byer Road/Byron Highway – The westbound approach of this unsignalized intersection is projected to 
operate at LOS E during the AM and PM peak hours under Cumulative No Project conditions and LOS F 
during the AM and PM peak hours under Cumulative Plus Project conditions. The addition of project trips 
would degrade already deficient westbound operations by more than five seconds. This intersection 
meets the peak hour signal warrant and is therefore considered a potentially significant impact.  

• 7. Holway Drive/Byron Highway – This unsignalized intersection is projected to operate at LOS F during 
the PM peak hour under Cumulative No Project and Cumulative Plus Project conditions.  The addition of 
project trips would degrade already deficient intersection operations by more than five seconds. This 
intersection meets the peak hour signal warrant and is therefore considered a potentially significant 
impact. 

• 8. Camino Diablo Road/Holway Drive – The northbound approach of this unsignalized intersection is 
projected to operate at LOS F during the PM peak hour under Cumulative No Project and Cumulative 
Plus Project conditions. The addition of project trips would degrade already deficient northbound 
operations by more than five seconds. This intersection does not meet the peak hour signal warrant and 
therefore is not considered a potentially significant impact. 

• 9. Sellers Avenue/Balfour Road – This unsignalized intersection is projected to operate at LOS F during 
AM and PM peak hours under Cumulative No Project and Cumulative Plus Project conditions. The 
addition of project trips would degrade already deficient intersection operations by more than five 
seconds. This intersection meets the peak hour signal warrant and is therefore considered a potentially 
significant impact. 

• 10. Balfour Road/Byron Highway – This unsignalized intersection is projected to operate at LOS E during 
the AM peak hour under Cumulative Plus Project conditions. The addition of project trips would degrade 
intersection operations from acceptable LOS D to LOS E. This intersection does not meet the peak hour 
signal warrant and therefore is not considered a potentially significant impact. 

• 12. Point of Timber Road/Byron Highway – This unsignalized intersection is projected to operate at 
unacceptable LOS D during the PM peak hour under Cumulative Plus Project conditions. The addition of 
project trips would degrade intersection operations from LOS B to unacceptable LOS D. This intersection 
meets the peak hour signal warrant and is therefore considered a potentially significant impact. 

• 13. Point of Timber Road/Bixler Road – This unsignalized intersection is projected to operate at 
unacceptable LOS E during the PM peak hour under Cumulative Plus Project conditions. The addition of 
project trips would degrade intersection operations from LOS C to LOS E. This intersection meets the 
peak hour signal warrant and is therefore considered a potentially significant impact. 
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• 15. Marsh Creek Road/Walnut Boulevard – Based on the HCM method, this signalized intersection is 
projected to operate at unacceptable LOS D during the AM peak hour and unacceptable LOS F during 
the PM peak hour under Cumulative No Project and Cumulative Plus Project conditions.  Based on the 
CCTALOS method, this intersection is projected to operate at LOS E during the AM peak hour and LOS F 
during the PM peak hour under Cumulative No Project and Cumulative Plus Project conditions.  The 
addition of project trips would degrade already deficient intersection operations by less than five seconds. 
and would not increase the V/C ratio by more than 0.01, therefore this does not meet the standards of 
significance and no significant impact is identified. 

• 16. Marsh Creek Road/Sellers Avenue – This unsignalized intersection is projected to operate at LOS F 
during AM and PM peak hours under Cumulative No Project and Cumulative Plus Project conditions.  The 
addition of project trips would degrade already deficient intersection operations by more than five 
seconds. This intersection meets the peak hour signal warrant and is therefore considered a potentially 
significant impact. 

• 18. Marsh Creek Road/Bixler Road – This unsignalized intersection is projected to operate at LOS F 
during AM and PM peak hours under Cumulative No Project and Cumulative Plus Project conditions.  The 
addition of project trips would degrade already deficient intersection operations by more than five 
seconds. This intersection meets the peak hour signal warrant and is therefore considered a potentially 
significant impact. 

• 19. State Route 4/Byron Highway (south intersection) – Based on the HCM method, this signalized 
intersection is projected to operate at LOS E during the AM peak hour under Cumulative No Project and 
Cumulative Plus Project Conditions.  Based on the CCTALOS method, this intersection is projected to 
operate at LOS E during the AM peak hour and unacceptable LOS D during the PM peak hour under 
Cumulative No Project conditions and LOS F during the AM peak hour and LOS E during the AM peak 
hour under Cumulative Plus Project condtions.  The addition of project trips would degrade already 
deficient intersection operations by less than five seconds, but would increase the V/C ratio by more than 
0.01, which is considered a potentially significant impact.  

• 21. State Route 4/Newport Drive – This unsignalized intersection is projected to operate at LOS F during 
the PM peak hour under Cumulative No Project and Cumulative Plus Project conditions.  The addition of 
project trips would degrade already deficient intersection operations by more than five seconds. This 
intersection meets the peak hour signal warrant and is therefore considered a potentially significant 
impact. 

• 22. Camino Diablo Road/Vasco Road – Based on the HCM method, this signalized intersection is 
projected to operate at LOS E during the PM peak hour under Cumulative No Project and Cumulative 
Plus Project conditions.  Based on the CCTALOS method, this intersection is projected to operate at LOS 
D during the PM peak hour.  The addition of project trips would degrade already deficient intersection 
operations by more than five seconds and increase the V/C ratio by more than 0.01, which is considered 
a potentially significant impact. 

• 23. Camino Diablo Road/Byron Highway – This unsignalized intersection is projected to operate at LOS F 
during AM and PM peak hours under Cumulative No Project and Cumulative Plus Project conditions.  The 
addition of project trips would degrade already deficient intersection operations by more than five 
seconds. This intersection meets the peak hour signal warrant and is therefore considered a potentially 
significant impact. 

• 24. State Route 4 Bypass/Marsh Creek Road – Based on the HCM method, this signalized intersection is 
projected to operate at unacceptable LOS D during the PM peak hour under Cumulative No Project and 
Cumulative Plus Project conditions.  Based on CCTALOS, this intersection is projected to operate at 
unacceptable LOS D during the AM peak hour under Cumulative Plus Project conditions.  The addition of 
project trips would degrade already deficient intersection operations by less than five seconds and not 
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increase the V/C ratio by more than 0.01, therefore this does not meet the standards of significance and 
no significant impact is identified. 

Detailed intersection LOS calculation worksheets are provided in Appendices I and J for the Cumulative No 
Project and Cumulative Plus Project scenarios, respectively. 

TABLE 12 
CUMULATIVE PEAK HOUR INTERSECTION LEVELS OF SERVICE (HCM METHOD) 

Intersection Control1 Peak Hour 
Cumulative No Project Cumulative Plus Project

Delay2,3 LOS4 Delay LOS 

1. Balfour Road/Brentwood Boulevard Signal 
AM 36.6 D 36.8 D 

PM 37.6 D 38.9 D 

2. Point of Timber Road/Preston Drive/ 
Grand Way AWS 

AM 8.7 A 10.0 A 

PM 8.1 A 9.4 A 

3. Newport Drive/Bixler Road SSS 
AM 6.4 (22.5) A (C) 6.9 (26.7) A (D) 

PM 6.9 (40.5) A (E) 8.7 (57.2) A (F) 

4. Newport Drive/Slifer Drive SSS 
AM 3.1 (9.7) A (A) 2.9 (9.8) A (A) 

PM 2.9 (10.6) A (B) 2.8 (10.9) A (B) 

5. Newport Drive/Newport Lane SSS 
AM 2.3 (9.9) A (A) 2.1 (10.1) A (B) 

PM 1.9 (10.8) A (B) 1.8 (11.1) A (B) 

6. Byer Road/Byron Highway SSS 
AM 6.7 (42.2) A (E) 7.8 (51.1) A (F) 

PM 2.8 (49.0) A (E) 3.2 (61.5) A (F) 

7. Holway Drive/Byron Highway SSS 
AM 1.4 (24.8) A (C) 1.8 (28.7) A (D) 

PM >100 (>100) F (F) >100 (>100) F (F) 

8. Camino Diablo Road/Holway Drive SSS 
AM 8.3 (19.5) A (C) 10.1 (22.6) B (C) 

PM 7.5 (57.9) A (F) 8.8 (73.1) A (F) 

9. Sellers Avenue/Balfour Road AWS 
AM >100 F >100 F 
PM 91.7 F >100 F 

10. Balfour Road/Byron Highway AWS 
AM 29.5 D 37.2 E 
PM 15.4 C 17.3 C 

11. Balfour Road/Bixler Road AWS 
AM 12.5 B 12.6 B 

PM 12.4 B 12.6 B 

12. Point of Timber Road/Byron 
Highway SSS 

AM 8.4 (20.2) A (C) 12.0 (26.5) B (D) 

PM 13.2 (39.9) B (E) 30.2 (93.7) D (F) 

13. Point of Timber Road/Bixler Road AWS 
AM 12.8 B 16.0 C 

PM 20.9 C 46.4 E 

14. State Route 4/Byron Highway  
(north intersection) Signal 

AM 18.0 B 19.4 B 

PM 15.1 B 15.8 B 

15. Marsh Creek Road/Walnut 
Boulevard Signal 

AM 51.4 D 53.0 D 

PM 97.2 F 99.4 F 
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TABLE 12 
CUMULATIVE PEAK HOUR INTERSECTION LEVELS OF SERVICE (HCM METHOD) 

Intersection Control1 Peak Hour 
Cumulative No Project Cumulative Plus Project

Delay2,3 LOS4 Delay LOS 

16. Marsh Creek Road/Sellers Avenue AWS 
AM >100 F >100 F 
PM 81.7 F 87.7 F 

17. Marsh Creek Road/Byron Highway Signal 
AM 36.6 D 38.5 D 

PM 34.6 C 36.5 D 

18. Marsh Creek Road/Bixler Road SSS 
AM 61.8 (>100) F (F) 86.2 (>100) F (F) 
PM 51.8 (>100) F (F) 89.2 (>100) F (F) 

19. State Route 4/Byron Highway 
(south intersection) Signal 

AM 63.7 E 68.0 E 

PM 39.5 D 43.7 D 

20. State Route 4/Bixler Road Signal 
AM 37.5 D 39.0 D 

PM 41.5 D 43.3 D 

21. State Route 4/Newport Drive SSS 
AM 15.6 (>100) C (F) 17.6 (>100) A (F) 

PM >100 (>100) F (F) >100 (>100) F (F) 

22. Camino Diablo Road/Vasco Road Signal 
AM 41.3 D 44.5 D 

PM 55.1 E 61.0 E 

23. Camino Diablo Road/Byron Highway SSS 
AM 80.3 (>100) F (F) 83.5 (>100) F (F) 

PM >100 (>100) F (F) >100 (>100) F (F) 

24. State Route 4 Bypass/Marsh Creek 
Road Signal 

AM 43.1 D 43.4 D 

PM 45.1 D 46.0 D 

Note:  Bold indicates deficient intersection operations.  Bold italics indicates potentially significant impacts.  Shading indicates analysis 
provided for informational purposes only – significant impacts at signalized intersections identified using the CCTALOS Method.. 

1.  Signal = Signalized intersection, SSS = Side-street stop-controlled intersection, AWS = All-way stop-controlled intersection. 
2. Signalized and All-Way Stop intersection level of service based on average intersection control delay according to the Highway 

Capacity Manual (Transportation Research Board, 2000).    
3.  For side-street stop-controlled intersections, delay for worst approach (in seconds per vehicle) is presented.  All calculations reflect the 

2000 Highway Capacity Manual methods. Delay for worst approach is provided (in parentheses) for SSS controlled intersections. 
4.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 
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TABLE 13 
CUMULATIVE PLUS PROJECT 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (CCTALOS METHOD) 

Intersection Control Peak Hour 
No Project Plus Project 

V/C Ratio LOS V/C Ratio LOS 

1. Balfour Road/Brentwood Boulevard Signal 
AM 0.58 A 0.59 A 

PM 0.65 B 0.67 B 

14. State Route 4/Byron Highway 
 (north intersection) Signal 

AM 0.68 B 0.69 B 

PM 0.53 A 0.55 A 

15. Marsh Creek Road/Walnut 
Boulevard Signal 

AM 0.93 E 0.94 E 

PM 1.09 F 1.09 F 

17. Marsh Creek Road/Byron Highway Signal 
AM 0.77 C 0.79 C 

PM 0.77 C 0.79 C 

19. State Route 4/Byron Highway  
(south intersection) Signal 

AM 1.00 E 1.02 F 
PM 0.89 D 0.92 E 

20. State Route 4/Bixler Road Signal 
AM 0.69 B 0.70 C 

PM 0.72 C 0.74 C 

22. Camino Diablo Road/Vasco Road  Signal 
AM 0.72 C 0.74 C 

PM 0.87 D 0.89 D 

24. State Route 4 Bypass/Marsh Creek 
Road Signal 

AM 0.86 D 0.86 D 

PM 0.82 D 0.83 D 

Note:  Bold indicates deficient intersection operations.  Bold italics indicates potentially significant impacts. 
1.  Signal = Signalized intersection 
2. CCTA volume to capacity (v/c) ratios. Signalized intersection level of service based on Technical Procedures (Contra Costa 

Transportation Authority, 2006) 
3.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 

Traffic Signal Warrant Analysis7 

A peak hour traffic signal warrant analysis was conducted for the unsignalized intersections using the criteria 
described in the MUTCD.  Cumulative No Project and Plus Project conditions were evaluated. The peak hour 
volume warrant analysis was conducted using the available data.  The results indicate that the following 
intersections would meet the peak hour signal warrant under No Project and Plus Project conditions:  

• 6. Byer Road/Byron Highway 

• 7. Holway Drive/Byron Highway 

• 9. Sellers Avenue/Balfour Road 

• 12. Point of Timber Road/Byron Highway  

                                                      
7  See Footnote 1. 
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• 13. Point of Timber Road/Bixler Road 

• 16. Marsh Creek Road/Sellers Avenue 

• 18. Marsh Creek Road/Bixler Road 

• 21. State Route 4/Newport Drive 

• 23. Camino Diablo Road/Byron Highway 

See Appendices K and L for the Cumulative and Cumulative Plus Project scenarios, respectively. 

CUMULATIVE ROADWAY SEGMENT OPERATIONS 

Table 14 summarizes the results of the Cumulative roadway segment analysis. Vasco Road and Marsh Creek 
Road do not meet their target Multi-Modal Transportation Service Objective (MTSO) in either direction during the 
AM or PM peak hour prior to the addition of project traffic. The Cumulative roadway segment analysis worksheets 
are presented in Appendices M and N. 

TABLE 14 
CUMULATIVE ROUTES OF REGIONAL SIGNIFICANCE LEVELS OF SERVICE 

Roadway Segment 
Target 
MTSO1 

Direction 
Eastbound / Northbound Westbound / Southbound 

No Project Plus Project No Project Plus Project

Marsh Creek Road D 
AM E E E E 

PM E E E E 

Vasco Road D 
AM F F F F 

PM F F F F 

Camino Diablo D 
AM C C C C 

PM C C C C 

Bold indicates roadway segment not meeting MTSO 
1. Target Multi-Modal Transportation Service Objective 
Source:  Fehr & Peers, 2011. 

CUMULATIVE IMPACTS AND MITIGATION MEASURES 

Based on the application of the significance criteria, the project would have a significant impact at ten of the study 
intersections.  Mitigation measures for each impact are provided below: 

Impact #3: The westbound approach of the unsignalized Byer Road/Byron Highway intersection is projected 
to operate at LOS E during the AM and PM peak hours under Cumulative No Project conditions 
and LOS F during the AM and PM peak hours under Cumulative Plus Project conditions. The 
addition of project trips would degrade already deficient westbound operations by more than five 
seconds. This intersection meets the peak hour signal warrant and is therefore considered a 
potentially significant impact. 

Mitigation #3: Mitigation of the unacceptable traffic conditions at the Byer Road/Byron Highway intersection can 
be achieved by installing a traffic signal and a southbound left turn lane at the Byer Road/Byron 
Highway intersection. This mitigation measure is not identified in any funding program. If this 
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improvement is not included in a County fee program at the time of project approvals, the project 
shall pay its fair share towards the cost of this improvement to the County’s Road Trust account 
(Fund #8192) prior to the issuance of building permits.  Implementation of this mitigation measure 
would reduce this impact to less-than-significant. 

Impact #4: The unsignalized Holway Drive/Byron Highway intersection is projected to operate at LOS F 
during the PM peak hour under Cumulative No Project and Cumulative Plus Project conditions.  
The addition of project trips would degrade already deficient intersection operations by more than 
five seconds. The Holway Drive/Byron Highway intersection meets the peak hour signal warrant 
and is therefore considered a potentially significant impact.  The unsignalized Camino Diablo 
Road/Byron Highway intersection is also projected to operate at LOS F during AM and PM peak 
hours under Cumulative No Project and Cumulative Plus Project conditions.  The addition of 
project trips would degrade already deficient intersection operations by more than five seconds. 
The Camino Diablo Road/Byron Highway intersection meets the peak hour signal warrant and is 
therefore considered a potentially significant impact. 

Mitigation #4A: Mitigation of the unacceptable traffic conditions at the Holway Drive/Byron Highway intersection 
and LOS F condition at the Camino Diablo Road/Byron Highway intersection can be achieved by 
installing a traffic signal at the Camino Diablo Road/Byron Highway and providing left-turn 
pockets on all approaches.  Traffic turning left from eastbound Camino Diablo Road to 
northbound Holway Drive and left again from Holway Drive to Byron Highway would instead turn 
left at the signalized Camino Diablo Road/Byron Highway intersection.  

The Camino Diablo Road/Byron Highway intersection meets peak hour signal warrant under 
Cumulative No Project and Cumulative Plus Project conditions.  This mitigation would require 
modifications to the adjacent railroad crossing west of the intersection to provide the required left 
turn pocket on the eastbound approach.  The implementation of this mitigation would improve 
both intersections to acceptable LOS.  This improvement is included in the Draft East County 
Regional Area of Benefit (AOB) Transportation Mitigation Fee Update project list.  The project 
shall pay the required AOB fee.  Implementation of this mitigation measure would reduce this 
impact to less-than-significant. 

Mitigation #4B: As an alternative to Mitigation #1A, mitigation of the LOS F at the Holway Drive/Byron Highway 
intersection and LOS F at the Camino Diablo Road/Byron Highway intersection can be achieved 
by installing traffic signals at both the Camino Diablo Road/Byron Highway and the Holway 
Drive/Byron Highway intersections, as well as a northbound left-turn lane pocket at the Holway 
Drive/Byron Highway intersection.  Traffic would not be shifted under this mitigation and a left turn 
pocket across the railroad crossing at the Camino Diablo Road/Byron Highway intersection would 
not be needed.  A signal at the Holway Drive/Byron Highway intersection is not identified in any 
funding program.  If this improvement is not included in a County fee program at the time of 
project approvals, the project shall pay its fair share towards the cost of this improvement to the 
County’s Road Trust account (Fund #8192) prior to the issuance of building permits.  
Implementation of this mitigation measure would reduce this impact to less-than-significant. 

Impact #5: The unsignalized Sellers Avenue/Balfour Road intersection is projected to operate at LOS F 
during AM and PM peak hours under Cumulative No Project and Cumulative Plus Project 
conditions. The addition of project trips would degrade already deficient intersection operations by 
more than five seconds. This intersection meets the peak hour signal warrant and is therefore 
considered a potentially significant impact. 

Mitigation #5: Mitigation of the unacceptable traffic conditions at the Sellers Avenue/Balfour Road intersection 
can be achieved by installing a traffic signal and providing left turn lanes at all four intersection 
approaches.  This intersection would meet the peak hour signal warrant under Cumulative No 
Project and Cumulative Plus Project conditions.  The implementation of this mitigation would 
improve the operations at this intersection to acceptable LOS.  This improvement is included in 
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the Draft East County AOB Transportation Mitigation Fee Update project list.  The project shall 
pay the required AOB fee.  Implementation of this mitigation measure would reduce this impact to 
less-than-significant. 

Impact #6: The unsignalized Point of Timber Road/Byron Highway intersection is projected to operate at 
unacceptable LOS D during the PM peak hour under Cumulative Plus Project conditions. The 
addition of project trips would degrade intersection operations from LOS B to unacceptable LOS 
D. This intersection meets the peak hour signal warrant and is therefore considered a potentially 
significant impact. 

Mitigation #6: Mitigation of the unacceptable traffic conditions at the Point of Timber Road/Byron Highway 
intersection can be achieved by installing a traffic signal.  This intersection would meet the peak 
hour signal warrants under Cumulative No Project and Cumulative Plus Project conditions.  The 
implementation of this mitigation would improve the operations at this intersection to acceptable 
LOS.  This improvement is included in the Draft East County AOB Transportation Mitigation Fee 
Update project list.  The project shall pay the required AOB fee.  Implementation of this mitigation 
measure would reduce this impact to less-than-significant. 

Impact #7: This unsignalized Point of Timber Road/Bixler Road intersection is projected to operate at 
unacceptable LOS E during the PM peak hour under Cumulative Plus Project conditions. The 
addition of project trips would degrade intersection operations from LOS C to LOS E. This 
intersection meets the peak hour signal warrant and is therefore considered a potentially 
significant impact. 

Mitigation #7: Mitigation of the unacceptable traffic conditions at the Point of Timber Road/Bixler Road 
intersection can be achieved by installing a traffic signal.  This intersection would meet the peak 
hour signal warrant under Cumulative No Project and Cumulative Plus Project conditions.  The 
implementation of this mitigation would improve the operations at this intersection to acceptable 
LOS.  This improvement is not identified in any funding program.  If this improvement is not 
included in a County fee program at the time of project approvals, the project shall pay its fair 
share towards the cost of this improvement to the County’s Road Trust account (Fund #8192) 
prior to the issuance of building permits.  Implementation of this mitigation measure would reduce 
this impact to less-than-significant. 

Impact #8: The unsignalized Marsh Creek Road/Sellers Avenue intersection is projected to operate at LOS F 
during AM and PM peak hours under Cumulative No Project and Cumulative Plus Project 
conditions.  The addition of project trips would degrade already deficient intersection operations 
by more than five seconds. This intersection meets the peak hour signal warrant and is therefore 
considered a potentially significant impact. 

Mitigation #8: Mitigation of the unacceptable traffic conditions at the Marsh Creek Road/Sellers Avenue 
intersection can be achieved by installing a traffic signal.  This intersection would meet the peak 
hour signal warrant under Cumulative No Project and Cumulative Plus Project conditions.  The 
implementation of this mitigation would improve the operations at this intersection to acceptable 
LOS.  This improvement is included in the Draft East County AOB Transportation Mitigation Fee 
Update project list.  The project shall pay the required AOB fee.  Implementation of this mitigation 
measure would reduce this impact to less-than-significant. 

Impact #9: This unsignalized Marsh Creek Road/Bixler Road intersection is projected to operate at LOS F 
during AM and PM peak hours under Cumulative No Project and Cumulative Plus Project 
conditions.  The addition of project trips would degrade already deficient intersection operations 
by more than five seconds. This intersection meets the peak hour signal warrant and is therefore 
considered a potentially significant impact. 

Mitigation #9: Mitigation of the unacceptable traffic conditions at the Marsh Creek Road/Bixler Road intersection 
can be achieved by installing a traffic signal.  This intersection would meet the peak hour signal 
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warrant under Cumulative No Project and Cumulative Plus Project conditions.  The 
implementation of this mitigation would improve the operations at this intersection to acceptable 
LOS.  This improvement is not identified in any funding program.  If this improvement is not 
included in a County fee program at the time of project approvals, the project shall pay its fair 
share towards the cost of this improvement to the County’s Road Trust account (Fund #8192)  
prior to the issuance of building permits.  Implementation of this mitigation measure would reduce 
this impact to less-than-significant. 

Impact #10: Based on the HCM method, the signalized State Route 4/Byron Highway (south intersection) is 
projected to operate at LOS E during the AM peak hour under Cumulative No Project and 
Cumulative Plus Project Conditions.  Based on the CCTALOS method, this intersection is 
projected to operate at LOS E during the AM peak hour and unacceptable LOS D during the PM 
peak hour under Cumulative conditions and LOS F during the AM peak hour and LOS E during 
the AM peak hour under Cumulative Plus Project condtions.  The addition of project trips would 
degrade already deficient intersection operations by less than five seconds., but would increase 
the V/C ratio by more than 0.01, which is considered a potentially significant impact. 

Mitigation #10: Mitigation of the unacceptable traffic conditions at the State Route 4/Byron Highway (south 
intersection) can be achieved by adding a second left-turn lane on the Byron Highway approach 
and a second through lane on the southeast-bound State Route 4 approach.  The implementation 
of this mitigation would improve the operations at this intersection to acceptable LOS based on 
the HCM method.  Based on the CCTALOS method, the intersection operations would improve to 
LOS B during the AM peak hour.  The second left-turn lane on the Byron Highway approach 
improvement is currently identified in the 2007 Contra Costa County Capital Road Improvement & 
Preservation Program, although funding has not been identified. If this improvement or the 
second through lane on the southeast-bound State Route 4 approach is not included in a County 
fee program or other funding program at the time of project approvals, the project shall pay its fair 
share towards the cost of this improvement to the County’s Road Trust account (Fund #8192)  
prior to the issuance of building permits.  Implementation of this mitigation measure would reduce 
this impact to less-than-significant. 

Impact #11: The unsignalized State Route 4/Newport Drive intersection is projected to operate at LOS F 
during the PM peak hour under Cumulative No Project and Cumulative Plus Project conditions.  
The addition of project trips would degrade already deficient intersection operations by more than 
five seconds. This intersection meets the peak hour signal warrant and is therefore considered a 
potentially significant impact. 

Mitigation #11: Mitigation of the unacceptable traffic conditions at the State Route 4/Newport Drive intersection 
can be achieved by installing a traffic signal.  This intersection would meet the peak hour signal 
warrants under Cumulative No Project and Cumulative Plus Project conditions.  The 
implementation of this mitigation would improve the operations at this intersection to acceptable 
LOS.  This improvement is not identified in any funding program.  If this improvement is not 
included in a County fee program at the time of project approvals, the project shall pay its fair 
share towards the cost of this improvement to the County’s Road Trust account (Fund #8192) 
prior to the issuance of building permits.  Implementation of this mitigation measure would reduce 
this impact to less-than-significant. 

Impact #12: Based on the HCM method, the signalized Camino Diablo/Vasco Road intersection is projected to 
operate at LOS E during the PM peak hour under Cumulative No Project and Cumulative Plus 
Project conditions.  Based on the CCTALOS method, this intersection is projected to operate at 
LOS D during the PM peak hour.  The addition of project trips would degrade already deficient 
intersection operations by more than five seconds and increase the V/C ratio by more than 0.01, 
which is considered a potentially significant impact. 
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Mitigation #12: Mitigation of the unacceptable traffic conditions at the Camino Diablo Road/Vasco Road 
intersection can be achieved by adding an exclusive right-turn lane on northbound Vasco Road 
that begins at the beginning of the second northbound through lane and left-turn pocket.  The 
implementation of this mitigation would improve the operations at this intersection to acceptable 
LOS.  This improvement is included as one of several improvements at this intersection in the 
Draft East County AOB Transportation Mitigation Fee Update project list.  The project shall pay 
the required AOB fee.  Implementation of this mitigation measure would reduce this impact to 
less-than-significant. 

Impact #13: The unsignalized rural arterial route of regional significance Vasco Road south of Camino Diablo 
Road does not meet its Multi-Modal Transportation Service Objective (MTSO) in either the 
northbound or southbound direction during the AM or PM peak hour under Cumulative Plus 
Project conditions. 

Mitigation #13: Vasco Road south of Camino Diablo Road was projected to operate at LOS F in the southbound 
direction during the AM and PM peak hours under Cumulative conditions in the East County 
Action Plan for Routes of Regional Significance (2009). The roadway segment does not meet its 
target MTSO before the addition of project trips, and the addition of project trips makes the 
segment level of service slightly worse. The project will pay regional roadway fees to upgrade 
existing facilities and construct new facilities.  However, as there are no plans to provide 
additional capacity on this roadway segment, the impact would remain significant and 
unavoidable. 

Impact #14: The unsignalized rural arterial route of regional significance Marsh Creek west of State Route 4 
does not meet its Multi-Modal Transportation Service Objective (MTSO) in either the eastbound 
or westbound direction during the AM or PM peak hour under Cumulative Plus Project conditions. 

Mitigation #14: Marsh Creek west of State Route 4 was projected to operate at LOS D in the southbound 
direction during the AM and PM peak hours under existing conditions in the East County Action 
Plan for Routes of Regional Significance (2009). The roadway segment does not meet its target 
MTSO before the addition of project trips, and the addition of project trips makes the segment 
level of service slightly worse. The project will pay regional roadway fees to upgrade existing 
facilities and construct new facilities.  However, as there are no plans to provide additional 
capacity on this roadway segment, the impact would remain significant and unavoidable. 

The mitigated intersection levels of service are shown in Tables 15 and 16 for the HCM and CCTALOS methods, 
respectively.  The mitigated lane configurations and traffic control are shown on Figure 11. Detailed Mitigated 
Cumulative Plus Project intersection LOS calculation worksheets are provided in Appendix O. 
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TABLE 15 
CUMULATIVE PLUS PROJECT MITIGATED 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (HCM METHOD) 

Mitigation Intersection Control1 Peak Hour 
Plus Project Mitigated Plus Project 

Delay2,3 LOS4 Delay LOS 

3 6. Byer Road/Byron 
Highway SSS AM 7.8 (51.1) A (F) 11.1 B 

PM 3.2 (61.5) A (F) 8.7 A 

4A 

7a. Holway Drive/Byron 
Highway SSS 

AM 1.8 (28.7) A (D) 0.7 (25.5) A (D) 
PM >100 (>100) F (F) 16.6 (>100) C (F) 

23a. Camino Diablo Road/ 
Byron Highway 

SSS / 
Signal 

AM 83.5 (>100) F (F) 21.9 C 
PM >100 (>100) F (F) 33.7 C 

4B 

7b. Holway Drive/ 
Byron Highway 

SSS / 
Signal 

AM 1.8 (28.7) A (D) 8.3 A 
PM >100 (>100) F (F) 15.4 B 

23b. Camino Diablo Road/ 
Byron Highway 

SSS / 
Signal 

AM 83.5 (>100) F (F) 25.1 C 
PM >100 (>100) F (F) 34.2 C 

5 9. Sellers Avenue/Balfour 
Road 

AWS / 
Signal 

AM >100 F 29.9 C 
PM >100 F 31.3 C 

6 12. Point of Timber Road/ 
Byron Highway 

SSS / 
Signal 

AM 12.0 (26.5) B (D) 11.5 B 
PM 30.2 (93.7) D (F) 14.8 B 

7 13. Point of Timber Road/ 
Bixler Road 

AWS / 
Signal 

AM 16.0 C 30.9 C 
PM 46.4 E 31.8 C 

8 16. Marsh Creek Road/ 
Sellers Avenue 

AWS / 
Signal 

AM >100 F 13.9 B 
PM 87.7 F 13.0 B 

9 18. Marsh Creek Road/ 
Bixler Road 

SSS / 
Signal 

AM 86.2 (>100) F (F) 21.6 C 
PM 89.2 (>100) F (F) 16.7 B 

10 19. State Route 4/Byron 
Highway (south intersection) Signal 

AM 68.0 E 27.8 C 

PM 43.7 D 16.9 B 

11 21. State Route 4/Newport 
Drive 

SSS / 
Signal 

AM 17.6 (>100) A (F) 16.7 B 
PM >100 (>100) F (F) 15.8 B 

12 22. Camino Diablo Road/ 
Vasco Road Signal 

AM 44.5 D 44.4 D 
PM 61.0 E 42.1 D 

Note:  Bold indicates deficient intersection operations.  Bold italics indicates potentially significant impacts. 
1.  Signal = Signalized intersection, SSS = Side-street stop-controlled intersection, AWS = All-way stop-controlled intersection. 
2. Signalized and All-Way Stop intersection level of service based on average intersection control delay according to the Highway 

Capacity Manual (Transportation Research Board, 2000).    
3.  For side-street stop-controlled intersections, delay for worst approach (in seconds per vehicle) is presented.  All calculations reflect the 

2000 Highway Capacity Manual methods. Delay for worst approach is provided (in parentheses) for SSS controlled intersections. 
4.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 
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TABLE 16 
CUMULATIVE PLUS PROJECT MITIGATED 

PEAK HOUR INTERSECTION LEVELS OF SERVICE (CCTALOS METHOD) 

Mitigation Intersection Control1 Peak Hour 
Cumulative Plus Project Mitigated Plus Project 

V/C2 LOS3 V/C2 LOS3 

3 6. Byer Road/Byron 
Highway 

SSS / 
Signal 

AM n/a n/a 0.65 B 

PM n/a n/a 0.59 A 

4A 

7a. Holway Drive/Byron 
Highway SSS 

AM n/a n/a n/a n/a 

PM n/a n/a n/a n/a 

23a. Camino Diablo Road/ 
Byron Highway 

SSS / 
Signal 

AM n/a n/a 0.60 B 

PM n/a n/a 0.71 C 

4B 

7b. Holway Drive/Byron 
Highway 

SSS / 
Signal 

AM n/a n/a 0.53 A 

PM n/a n/a 0.68 B 

23b. Camino Diablo Road/ 
Byron Highway 

SSS / 
Signal 

AM n/a n/a 0.64 B 

PM n/a n/a 0.73 C 

5 9. Sellers Avenue/Balfour 
Road 

AWS / 
Signal 

AM n/a n/a 0.64 B 

PM n/a n/a 0.54 A 

6 12. Point of Timber Road/ 
Byron Highway 

SSS / 
Signal 

AM n/a n/a 0.35 A 

PM n/a n/a 0.41 A 

7 13. Point of Timber Road/ 
Bixler Road 

AWS / 
Signal 

AM n/a n/a 0.50 A 

PM n/a n/a 0.64 B 

8 16. Marsh Creek Road/ 
Sellers Avenue 

AWS / 
Signal 

AM n/a n/a 0.64 B 

PM n/a n/a 0.52 A 

9 18. Marsh Creek Road/ 
Bixler Road 

SSS / 
Signal 

AM n/a n/a 0.73 C 

PM n/a n/a 0.67 B 

10 19. State Route 4/Byron 
Highway (south intersection) Signal 

AM 1.02 F 0.69 B 

PM 0.92 E 0.59 A 

11 21. State Route 4/Newport 
Drive 

SSS / 
Signal 

AM n/a n/a 0.76 C 

PM n/a n/a 0.68 B 

12 22. Camino Diablo Road/ 
Vasco Road Signal 

AM 0.74 C 0.74 C 

PM 0.89 D 0.78 C 

Note:  Bold indicates deficient intersection operations.  Bold italics indicates potentially significant impacts. 
1.  Signal = Signalized intersection, SSS = Side-street stop-controlled intersection, AWS = All-way stop-controlled intersection. 
2. CCTA volume to capacity (v/c) ratios. Signalized intersection level of service based on Technical Procedures (Contra Costa 

Transportation Authority, 2006) 
3.  LOS = Level of Service 

Source: Fehr & Peers, 2011. 
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Fair Share Percentages 

Fair share contribution percentages were calculated for each intersection impact mitigation measure.  This is the 
percentage of cumulative peak hour trips added to an intersection that are contributed by the project and is 
calculated by dividing the project trips by the Cumulative Plus Project traffic volume minus the Existing traffic 
volume.  This percentage is calculated for the AM and PM peak hours.  The larger of the two peak hour 
percentages is used for calculating cost allocations.  Fair share contribution percentages are summarized in  
Table 17.  The dollar amount to be paid by the applicant shall be determined by the applicant’s consultant based 
on the calculated fair share of the total project cost and submitted to the County Public Works Department for 
review and approval. 

TABLE 17 
CUMULATIVE PLUS PROJECT MITIGATED 

FAIR SHARE CALCULATIONS 

Mitigation Intersection 
Peak 
Hour 

Existing 
Volume 

Cumulative 
Plus Project 

Volume 

Project 
Volume 

% Fair 
Share 

4 6. Byer Road / Byron Highway AM 991 1,580 72 12%
PM 979 1,770 97 12% 

5A 23a. Camino Diablo Road / Byron 
Highway 

AM 736 1,460 26 4% 
PM 895 1,950 66 6%

5B 
7b. Holway Drive / Byron Highway AM 821 1,405 72 12% 

PM 957 1,670 97 14%
23b. Camino Diablo Road / Byron 
Highway 

AM 736 1,410 11 2%
PM 895 1,590 14 2% 

6 9. Sellers Avenue / Balfour Road AM 657 1,720 43 4% 
PM 745 1,625 57 6%

7 12. Point of Timber Road / Byron 
Highway 

AM 377 970 108 18%
PM 327 1,240 145 16% 

8 13. Point of Timber Road / Bixler Road 
AM 840 1,337 195 39%

PM 703 1,567 263 30% 

9 16. Marsh Creek Road / Sellers Avenue AM 678 1,800 17 2% 
PM 856 1,595 24 3%

10 18. Marsh Creek Road / Bixler Road AM 669 1,460 77 10% 
PM 645 1,560 104 11%

11 19. State Route 4 / Byron Highway 
(south intersection) 

AM 1,868 2,695 72 9% 
PM 1,885 2,795 98 11%

12 21. State Route 4 / Newport Drive AM 1,549 2,120 24 4% 
PM 1,805 2,335 33 6%

13 22. Camino Diablo Road / Vasco Road AM 1,981 2,775 62 8%
PM 2,140 3,145 83 8% 

Note:  Bold indicates larger fair share to be used in cost allocation procedures. 
Source: Fehr & Peers, 2011. 
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6. SITE ACCESS AND CIRCULATION 

This chapter evaluates the site plan dated October 2009 and provides recommendations for project site access, 
and on-site circulation.  The site plan has been updated to include the emergency vehicle access at Wilde Drive. 

CONSTRUCTION ACCESS 

The construction of the proposed project may temporarily affect vehicular, pedestrian, and bicycle circulation in 
the vicinity of the project. Potential traffic impacts that may occur during the construction period are described 
below. 

Truck Traffic: Construction projects generate truck traffic for a variety of purposes throughout the construction 
schedule, including excavation, material deliveries, concrete pours, etc. The excavation portion of a construction 
project typically generates the highest daily and peak hour truck volumes. The specific number of excavation truck 
trips per day is directly related to the amount of material to be removed from or imported to the site, the project 
schedule, and other site factors that may limit the frequency of truck trips.  

Construction Worker Trips: The construction workforce will generate primarily automobile and a few transit 
commute trips. Most construction worker commute trips are expected to occur during non-peak hours. 

Construction Staging: The construction staging area is expected to be accommodated within the project site.  

Temporary Traffic Detours and Lane Closures: Construction projects may periodically require traffic detours to 
allow heavy equipment movements or to facilitate construction activities directly adjacent to the street. The 
detours may temporarily affect traffic circulation, as well as re-direct pedestrian and bicycle traffic.  

Prior to start of construction, the prime contractor should prepare a Construction Traffic Management Plan which 
shall include the following items: 

• Proposed truck routes to be used. 

• Construction hours, including limits on the number of truck trips during the AM and PM peak traffic 
periods (6:00 to 9:00 AM and 4:00 to 6:00 PM), if conditions demonstrate the need. 

• Proposed employee parking plan (number of spaces and planned locations) to be accommodated within 
the site. 

• Proposed construction equipment and materials staging areas, showing minimal conflicts with traffic, 
pedestrian and bicycle circulation patterns. 

• Expected traffic detours needed, planned duration, and traffic control plans including potential sidewalk 
closures and plans to accommodate vehicular, pedestrian and bicycle detours. 

The Construction Traffic Management Plan shall be approved by County staff prior to start of construction. 

VEHICULAR SITE ACCESS 

Vehicle access is located at the eastern edge of Point of Timber Road at the intersection with B Street.  A public 
turn-around would be provided at the primary entry gate on Point of Timber Road. 
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EMERGENCY VEHICLE SITE ACCESS 

Access for emergency vehicles would be provided at the Point of Timber Road access location.  An additional 
emergency vehicle access would be provided at Wilde Drive, south of Point of Timber Road.  Both entries are 
shown to provide at least two ten-foot lanes, which are sufficient for emergency vehicles.  However, the applicant 
should coordinate with Contra Costa County to determine if adequate emergency vehicle access is provided 
considering that both access points are gated entries.  Fehr & Peers recommends that a connection be provided 
between the emergency vehicle access roadway on the north and west boundaries of the project site and the 
Lakeshore Circle (in the Discovery Bay West development) in order to provide an additional emergency vehicle 
access. 

PEDESTRIAN, BICYCLE AND TRANSIT ACCESS 

Pedestrian and bicycle site access would be provided at Point of Timber Road and Wilde Drive.  Five-foot 
sidewalks would be provided on all roadways within the site, with the exception of an eight-foot sidewalk 
connecting Point of Timber Road to the open space on the northern end of the site.  A 16-foot wide emergency 
vehicle/public access trail is provided through the open space.  No bicycle facilities are shown on the project site 
plan.   

Fehr & Peers recommends that a connection be made between the emergency vehicle access/public access trail 
and Lakeshore Circle (in the Discovery Bay West development) in order to provide additional pedestrian access 
to the open space.  This connection would also provide access to the future East Contra Costa Irrigation District 
Main Canal Trail/Marsh Creek Trail via Heron Drive. 

Tri Delta Transit provides transit service on Point of Timber Road adjacent to the project site during the weekday 
commute periods.  Existing sidewalks and Class II bike lanes on Point of Timber Road provide connection 
between the project and the transit stop.   

ON-SITE CIRCULATION 

On-site circulation was reviewed with respect to the following: internal roadway lane widths, sight distance, and 
vehicle/pedestrian/bicycle conflicts.  These elements are further discussed below. 

Vehicular Circulation 

The on-site roadway system of the project has streets with 28 and 36-foot curb-to-curb width.  Parking would be 
allowed on one side of the 28-foot wide streets and both sides of the 36-foot wide streets, which allows for 10-foot 
travel lanes in each direction.  The roadway system is primarily composed of cul-de-sacs off of the main streets.   

A roundabout is proposed just east of the Point of Timber Road entrance to the site, at the intersection with “B” 
Street.  This roundabout should be designed to accommodate vehicles with boat trailers and campers, as well as 
emergency vehicles. 

The internal roadways were investigated to determine whether adequate sight distance is provided. The Caltrans 
Highway Design Manual provides sight distance standards based on the design speed of the roadway. A design 
speed of 25 miles per hour (mph) was used for the internal roadways, which corresponds to a minimum sight 
distance of 155 feet.   

All of the internal intersections provide adequate sight distance; we recommend keeping the areas near driveways 
free of visually obstructive landscaping.  

I-67



 Pantages Bays Transportation Analysis 
August 2011 
 
 

 
 

59 

Pedestrian, Bicycle, and Transit Circulation 

Pedestrian routes will be provided on five and eight-foot sidewalks on both sides of the street with a five-foot 
landscaped buffer between the roadway and sidewalk throughout the development. 

Within the project site there are no bike lanes, therefore bicyclists will be sharing the road with motor vehicles. 
However, the narrow streets within the project site will keep vehicular travel speeds low, along with low traffic 
volumes within the site, and should not cause a major conflict between bicyclists and motor vehicles. 

There is no planned transit service within the project development; the closest transit stop is on Point of Timber 
Road at Preston Drive. Continuous sidewalks connect the site to the transit stop. 

SUMMARY OF KEY RECOMMENDATIONS 

The following list provides a summary of recommendations for the project site plan. These recommendations are 
presented graphically on Figure 12.   

• Prime contractor should prepare a Construction Traffic Management Plan; 
• Confirm with Contra Costa County staff that emergency vehicle access is adequate; 
• Design roundabout to accommodate vehicles with boat trailers, campers, and emergency vehicles; 
• Provide a connection between the emergency vehicle access/public access trail on the northern end of 

the project and Lakeshore Circle;  
• Keep the areas near the internal intersections free of visually obstructive landscaping to provide adequate 

sight distance. 
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