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Project site seen from Elm Street entrance 

NE corner of project site seen from Gruwell  
Street  

Project site seen from SE portion looking NW 

Project site seen from Central Street 

Darby Street / Elm Street intersection looking 
to the project site 

SE portion of project site looking NW  

Appendix 2: Site Photos 





 
APPENDIX 3: 

AIR QUALITY ANNUAL MODELING 
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Project Characteristics - 

Land Use - Site acreage total = 4.16 acres

Construction Phase - Building construction, paving, and painting assumed of occur simultaneously

Construction Off-road Equipment Mitigation - PM reduction values per SCAQMD CEQA Handbook Tables 11-4, 11-15, A11-9-A

Riverside-South Coast County, Summer

Elm Street Tract Map

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 15.00 Dwelling Unit 4.16 27,000.00 43

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 40

tblConstructionPhase NumDays 18.00 230.00

tblConstructionPhase NumDays 18.00 230.00

tblConstructionPhase PhaseEndDate 10/24/2017 12/6/2016

tblConstructionPhase PhaseEndDate 10/24/2017 12/6/2016

tblConstructionPhase PhaseStartDate 12/7/2016 1/20/2016

tblConstructionPhase PhaseStartDate 12/7/2016 1/20/2016

tblLandUse LotAcreage 4.87 4.16

tblProjectCharacteristics OperationalYear 2014 2016

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 10:55 AMPage 2 of 21



2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 6.6037 54.7138 42.1261 0.0523 18.2675 3.2756 21.2074 9.9840 3.0695 12.6888 0.0000 5,183.702
9

5,183.702
9

1.2667 0.0000 5,210.304
0

Total 6.6037 54.7138 42.1261 0.0523 18.2675 3.2756 21.2074 9.9840 3.0695 12.6888 0.0000 5,183.702
9

5,183.702
9

1.2667 0.0000 5,210.304
0

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 6.6037 54.7138 42.1261 0.0523 7.0416 3.2756 9.9815 3.8347 3.0695 6.5394 0.0000 5,183.702
9

5,183.702
9

1.2667 0.0000 5,210.303
9

Total 6.6037 54.7138 42.1261 0.0523 7.0416 3.2756 9.9815 3.8347 3.0695 6.5394 0.0000 5,183.702
9

5,183.702
9

1.2667 0.0000 5,210.303
9

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 61.45 0.00 52.93 61.59 0.00 48.46 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Energy 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Mobile 0.5857 1.8476 6.5931 0.0161 1.0947 0.0269 1.1215 0.2921 0.0247 0.3168 1,409.919
6

1,409.919
6

0.0458 1,410.881
4

Total 5.1632 2.0899 15.4419 0.0290 1.0947 1.1898 2.2844 0.2921 1.1874 1.4796 140.5038 1,845.404
6

1,985.908
4

0.4702 0.0125 1,999.666
8

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Energy 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Mobile 0.5857 1.8476 6.5931 0.0161 1.0947 0.0269 1.1215 0.2921 0.0247 0.3168 1,409.919
6

1,409.919
6

0.0458 1,410.881
4

Total 5.1632 2.0899 15.4419 0.0290 1.0947 1.1898 2.2844 0.2921 1.1874 1.4796 140.5038 1,845.404
6

1,985.908
4

0.4702 0.0125 1,999.666
8

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2016 1/7/2016 5 5

2 Grading Grading 1/8/2016 1/19/2016 5 8

3 Building Construction Building Construction 1/20/2016 12/6/2016 5 230

4 Paving Paving 1/20/2016 12/6/2016 5 230

5 Architectural Coating Architectural Coating 1/20/2016 12/6/2016 5 230

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 54,675; Residential Outdoor: 18,225; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 4

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Cement and Mortar Mixers 2 6.00 9 0.56

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 6.00 130 0.36

Paving Rollers 2 6.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 5.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 1.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 5.0771 54.6323 41.1053 0.0391 2.9387 2.9387 2.7036 2.7036 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Total 5.0771 54.6323 41.1053 0.0391 18.0663 2.9387 21.0049 9.9307 2.7036 12.6343 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0690 0.0814 1.0208 2.4100e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 199.7247 199.7247 8.6100e-
003

199.9056

Total 0.0690 0.0814 1.0208 2.4100e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 199.7247 199.7247 8.6100e-
003

199.9056

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.9103 0.0000 6.9103 3.7985 0.0000 3.7985 0.0000 0.0000

Off-Road 5.0771 54.6323 41.1053 0.0391 2.9387 2.9387 2.7036 2.7036 0.0000 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Total 5.0771 54.6323 41.1053 0.0391 6.9103 2.9387 9.8490 3.7985 2.7036 6.5021 0.0000 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Mitigated Construction On-Site
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0690 0.0814 1.0208 2.4100e-
003

0.1312 1.2600e-
003

0.1325 0.0362 1.1600e-
003

0.0373 199.7247 199.7247 8.6100e-
003

199.9056

Total 0.0690 0.0814 1.0208 2.4100e-
003

0.1312 1.2600e-
003

0.1325 0.0362 1.1600e-
003

0.0373 199.7247 199.7247 8.6100e-
003

199.9056

Mitigated Construction Off-Site

3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.5523 0.0000 6.5523 3.3675 0.0000 3.3675 0.0000 0.0000

Off-Road 3.6669 38.4466 26.0787 0.0298 2.1984 2.1984 2.0225 2.0225 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Total 3.6669 38.4466 26.0787 0.0298 6.5523 2.1984 8.7507 3.3675 2.0225 5.3900 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 10:55 AMPage 9 of 21



3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0575 0.0679 0.8507 2.0100e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 166.4372 166.4372 7.1800e-
003

166.5880

Total 0.0575 0.0679 0.8507 2.0100e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 166.4372 166.4372 7.1800e-
003

166.5880

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.5063 0.0000 2.5063 1.2881 0.0000 1.2881 0.0000 0.0000

Off-Road 3.6669 38.4466 26.0787 0.0298 2.1984 2.1984 2.0225 2.0225 0.0000 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Total 3.6669 38.4466 26.0787 0.0298 2.5063 2.1984 4.7047 1.2881 2.0225 3.3106 0.0000 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 10:55 AMPage 10 of 21



3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0575 0.0679 0.8507 2.0100e-
003

0.1094 1.0500e-
003

0.1104 0.0302 9.6000e-
004

0.0311 166.4372 166.4372 7.1800e-
003

166.5880

Total 0.0575 0.0679 0.8507 2.0100e-
003

0.1094 1.0500e-
003

0.1104 0.0302 9.6000e-
004

0.0311 166.4372 166.4372 7.1800e-
003

166.5880

Mitigated Construction Off-Site

3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Total 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Unmitigated Construction On-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0156 0.1678 0.1758 4.2000e-
004

0.0126 3.2600e-
003

0.0158 3.5900e-
003

3.0000e-
003

6.5900e-
003

42.2560 42.2560 2.7000e-
004

42.2618

Worker 0.0192 0.0226 0.2836 6.7000e-
004

0.0559 3.5000e-
004

0.0562 0.0148 3.2000e-
004

0.0151 55.4791 55.4791 2.3900e-
003

55.5293

Total 0.0347 0.1905 0.4593 1.0900e-
003

0.0685 3.6100e-
003

0.0721 0.0184 3.3200e-
003

0.0217 97.7351 97.7351 2.6600e-
003

97.7911

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 0.0000 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Total 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 0.0000 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Mitigated Construction On-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0156 0.1678 0.1758 4.2000e-
004

8.9300e-
003

3.2600e-
003

0.0122 2.7000e-
003

3.0000e-
003

5.6900e-
003

42.2560 42.2560 2.7000e-
004

42.2618

Worker 0.0192 0.0226 0.2836 6.7000e-
004

0.0365 3.5000e-
004

0.0368 0.0101 3.2000e-
004

0.0104 55.4791 55.4791 2.3900e-
003

55.5293

Total 0.0347 0.1905 0.4593 1.0900e-
003

0.0454 3.6100e-
003

0.0490 0.0128 3.3200e-
003

0.0161 97.7351 97.7351 2.6600e-
003

97.7911

Mitigated Construction Off-Site

3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Unmitigated Construction On-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0766 0.0905 1.1342 2.6800e-
003

0.2236 1.4000e-
003

0.2250 0.0593 1.2800e-
003

0.0606 221.9163 221.9163 9.5700e-
003

222.1173

Total 0.0766 0.0905 1.1342 2.6800e-
003

0.2236 1.4000e-
003

0.2250 0.0593 1.2800e-
003

0.0606 221.9163 221.9163 9.5700e-
003

222.1173

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 0.0000 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 0.0000 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Mitigated Construction On-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0766 0.0905 1.1342 2.6800e-
003

0.1458 1.4000e-
003

0.1472 0.0402 1.2800e-
003

0.0415 221.9163 221.9163 9.5700e-
003

222.1173

Total 0.0766 0.0905 1.1342 2.6800e-
003

0.1458 1.4000e-
003

0.1472 0.0402 1.2800e-
003

0.0415 221.9163 221.9163 9.5700e-
003

222.1173

Mitigated Construction Off-Site

3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 0.9182 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Total 1.2866 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.8300e-
003

4.5200e-
003

0.0567 1.3000e-
004

0.0112 7.0000e-
005

0.0113 2.9600e-
003

6.0000e-
005

3.0300e-
003

11.0958 11.0958 4.8000e-
004

11.1059

Total 3.8300e-
003

4.5200e-
003

0.0567 1.3000e-
004

0.0112 7.0000e-
005

0.0113 2.9600e-
003

6.0000e-
005

3.0300e-
003

11.0958 11.0958 4.8000e-
004

11.1059

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 0.9182 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Total 1.2866 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 10:55 AMPage 16 of 21



4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.5857 1.8476 6.5931 0.0161 1.0947 0.0269 1.1215 0.2921 0.0247 0.3168 1,409.919
6

1,409.919
6

0.0458 1,410.881
4

Unmitigated 0.5857 1.8476 6.5931 0.0161 1.0947 0.0269 1.1215 0.2921 0.0247 0.3168 1,409.919
6

1,409.919
6

0.0458 1,410.881
4

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.8300e-
003

4.5200e-
003

0.0567 1.3000e-
004

7.2900e-
003

7.0000e-
005

7.3600e-
003

2.0100e-
003

6.0000e-
005

2.0700e-
003

11.0958 11.0958 4.8000e-
004

11.1059

Total 3.8300e-
003

4.5200e-
003

0.0567 1.3000e-
004

7.2900e-
003

7.0000e-
005

7.3600e-
003

2.0100e-
003

6.0000e-
005

2.0700e-
003

11.0958 11.0958 4.8000e-
004

11.1059

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 143.55 151.20 131.55 488,409 488,409

Total 143.55 151.20 131.55 488,409 488,409

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

NaturalGas 
Unmitigated

0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.462438 0.069856 0.176572 0.170752 0.045136 0.007399 0.012745 0.042494 0.000970 0.001060 0.006446 0.000893 0.003237

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

1387.68 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Total 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

1.38768 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Total 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Unmitigated 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0579 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5346 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 3.9305 0.0997 7.5396 0.0120 1.1458 1.1458 1.1456 1.1456 140.5038 270.0000 410.5038 0.4190 9.5400e-
003

422.2593

Landscaping 0.0395 0.0147 1.2548 7.0000e-
005

6.7700e-
003

6.7700e-
003

6.7700e-
003

6.7700e-
003

2.2283 2.2283 2.2700e-
003

2.2760

Total 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0579 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5346 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 3.9305 0.0997 7.5396 0.0120 1.1458 1.1458 1.1456 1.1456 140.5038 270.0000 410.5038 0.4190 9.5400e-
003

422.2593

Landscaping 0.0395 0.0147 1.2548 7.0000e-
005

6.7700e-
003

6.7700e-
003

6.7700e-
003

6.7700e-
003

2.2283 2.2283 2.2700e-
003

2.2760

Total 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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APPENDIX 3B: 
AIR QUALITY WINTER MODELING 



 



Project Characteristics - 

Land Use - Site acreage total = 4.16 acres

Construction Phase - Building construction, paving, and painting assumed of occur simultaneously

Construction Off-road Equipment Mitigation - PM reduction values per SCAQMD CEQA Handbook Tables 11-4, 11-15, A11-9-A

Riverside-South Coast County, Winter

Elm Street Tract Map

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 15.00 Dwelling Unit 4.16 27,000.00 43

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 40

tblConstructionPhase NumDays 18.00 230.00

tblConstructionPhase NumDays 18.00 230.00

tblConstructionPhase PhaseEndDate 10/24/2017 12/6/2016

tblConstructionPhase PhaseEndDate 10/24/2017 12/6/2016

tblConstructionPhase PhaseStartDate 12/7/2016 1/20/2016

tblConstructionPhase PhaseStartDate 12/7/2016 1/20/2016

tblLandUse LotAcreage 4.87 4.16

tblProjectCharacteristics OperationalYear 2014 2016
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 6.6001 54.7191 41.9848 0.0520 18.2675 3.2756 21.2074 9.9840 3.0695 12.6888 0.0000 5,158.482
6

5,158.482
6

1.2667 0.0000 5,185.083
8

Total 6.6001 54.7191 41.9848 0.0520 18.2675 3.2756 21.2074 9.9840 3.0695 12.6888 0.0000 5,158.482
6

5,158.482
6

1.2667 0.0000 5,185.083
8

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 6.6001 54.7191 41.9848 0.0520 7.0416 3.2756 9.9815 3.8347 3.0695 6.5394 0.0000 5,158.482
6

5,158.482
6

1.2667 0.0000 5,185.083
8

Total 6.6001 54.7191 41.9848 0.0520 7.0416 3.2756 9.9815 3.8347 3.0695 6.5394 0.0000 5,158.482
6

5,158.482
6

1.2667 0.0000 5,185.083
8

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 61.45 0.00 52.93 61.59 0.00 48.46 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Energy 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Mobile 0.5720 1.9267 6.1305 0.0150 1.0947 0.0270 1.1216 0.2921 0.0248 0.3169 1,319.165
4

1,319.165
4

0.0459 1,320.128
2

Total 5.1495 2.1690 14.9793 0.0279 1.0947 1.1899 2.2845 0.2921 1.1875 1.4797 140.5038 1,754.650
4

1,895.154
2

0.4703 0.0125 1,908.913
7

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Energy 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Mobile 0.5720 1.9267 6.1305 0.0150 1.0947 0.0270 1.1216 0.2921 0.0248 0.3169 1,319.165
4

1,319.165
4

0.0459 1,320.128
2

Total 5.1495 2.1690 14.9793 0.0279 1.0947 1.1899 2.2845 0.2921 1.1875 1.4797 140.5038 1,754.650
4

1,895.154
2

0.4703 0.0125 1,908.913
7

Mitigated Operational

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 10:58 AMPage 4 of 21



3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2016 1/7/2016 5 5

2 Grading Grading 1/8/2016 1/19/2016 5 8

3 Building Construction Building Construction 1/20/2016 12/6/2016 5 230

4 Paving Paving 1/20/2016 12/6/2016 5 230

5 Architectural Coating Architectural Coating 1/20/2016 12/6/2016 5 230

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 54,675; Residential Outdoor: 18,225; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 4

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Cement and Mortar Mixers 2 6.00 9 0.56

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 6.00 130 0.36

Paving Rollers 2 6.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 5.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 1.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 5.0771 54.6323 41.1053 0.0391 2.9387 2.9387 2.7036 2.7036 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Total 5.0771 54.6323 41.1053 0.0391 18.0663 2.9387 21.0049 9.9307 2.7036 12.6343 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0658 0.0868 0.8796 2.2000e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 182.5176 182.5176 8.6100e-
003

182.6986

Total 0.0658 0.0868 0.8796 2.2000e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 182.5176 182.5176 8.6100e-
003

182.6986

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.9103 0.0000 6.9103 3.7985 0.0000 3.7985 0.0000 0.0000

Off-Road 5.0771 54.6323 41.1053 0.0391 2.9387 2.9387 2.7036 2.7036 0.0000 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Total 5.0771 54.6323 41.1053 0.0391 6.9103 2.9387 9.8490 3.7985 2.7036 6.5021 0.0000 4,065.005
3

4,065.005
3

1.2262 4,090.754
4

Mitigated Construction On-Site
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0658 0.0868 0.8796 2.2000e-
003

0.1312 1.2600e-
003

0.1325 0.0362 1.1600e-
003

0.0373 182.5176 182.5176 8.6100e-
003

182.6986

Total 0.0658 0.0868 0.8796 2.2000e-
003

0.1312 1.2600e-
003

0.1325 0.0362 1.1600e-
003

0.0373 182.5176 182.5176 8.6100e-
003

182.6986

Mitigated Construction Off-Site

3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.5523 0.0000 6.5523 3.3675 0.0000 3.3675 0.0000 0.0000

Off-Road 3.6669 38.4466 26.0787 0.0298 2.1984 2.1984 2.0225 2.0225 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Total 3.6669 38.4466 26.0787 0.0298 6.5523 2.1984 8.7507 3.3675 2.0225 5.3900 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Unmitigated Construction On-Site
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3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0548 0.0723 0.7330 1.8400e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 152.0980 152.0980 7.1800e-
003

152.2488

Total 0.0548 0.0723 0.7330 1.8400e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 152.0980 152.0980 7.1800e-
003

152.2488

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.5063 0.0000 2.5063 1.2881 0.0000 1.2881 0.0000 0.0000

Off-Road 3.6669 38.4466 26.0787 0.0298 2.1984 2.1984 2.0225 2.0225 0.0000 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Total 3.6669 38.4466 26.0787 0.0298 2.5063 2.1984 4.7047 1.2881 2.0225 3.3106 0.0000 3,093.788
9

3,093.788
9

0.9332 3,113.386
0

Mitigated Construction On-Site
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3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0548 0.0723 0.7330 1.8400e-
003

0.1094 1.0500e-
003

0.1104 0.0302 9.6000e-
004

0.0311 152.0980 152.0980 7.1800e-
003

152.2488

Total 0.0548 0.0723 0.7330 1.8400e-
003

0.1094 1.0500e-
003

0.1104 0.0302 9.6000e-
004

0.0311 152.0980 152.0980 7.1800e-
003

152.2488

Mitigated Construction Off-Site

3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Total 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Unmitigated Construction On-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0166 0.1721 0.1998 4.2000e-
004

0.0126 3.2900e-
003

0.0159 3.5900e-
003

3.0200e-
003

6.6200e-
003

41.8903 41.8903 2.8000e-
004

41.8963

Worker 0.0183 0.0241 0.2443 6.1000e-
004

0.0559 3.5000e-
004

0.0562 0.0148 3.2000e-
004

0.0151 50.6994 50.6994 2.3900e-
003

50.7496

Total 0.0349 0.1962 0.4441 1.0300e-
003

0.0685 3.6400e-
003

0.0721 0.0184 3.3400e-
003

0.0218 92.5897 92.5897 2.6700e-
003

92.6459

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 0.0000 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Total 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 0.0000 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 10:58 AMPage 12 of 21



3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0166 0.1721 0.1998 4.2000e-
004

8.9300e-
003

3.2900e-
003

0.0122 2.7000e-
003

3.0200e-
003

5.7200e-
003

41.8903 41.8903 2.8000e-
004

41.8963

Worker 0.0183 0.0241 0.2443 6.1000e-
004

0.0365 3.5000e-
004

0.0368 0.0101 3.2000e-
004

0.0104 50.6994 50.6994 2.3900e-
003

50.7496

Total 0.0349 0.1962 0.4441 1.0300e-
003

0.0454 3.6400e-
003

0.0490 0.0128 3.3400e-
003

0.0161 92.5897 92.5897 2.6700e-
003

92.6459

Mitigated Construction Off-Site

3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Unmitigated Construction On-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0731 0.0964 0.9773 2.4500e-
003

0.2236 1.4000e-
003

0.2250 0.0593 1.2800e-
003

0.0606 202.7974 202.7974 9.5700e-
003

202.9984

Total 0.0731 0.0964 0.9773 2.4500e-
003

0.2236 1.4000e-
003

0.2250 0.0593 1.2800e-
003

0.0606 202.7974 202.7974 9.5700e-
003

202.9984

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 0.0000 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7956 18.3417 12.5623 0.0186 1.1065 1.1065 1.0198 1.0198 0.0000 1,902.221
2

1,902.221
2

0.5588 1,913.955
7

Mitigated Construction On-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0731 0.0964 0.9773 2.4500e-
003

0.1458 1.4000e-
003

0.1472 0.0402 1.2800e-
003

0.0415 202.7974 202.7974 9.5700e-
003

202.9984

Total 0.0731 0.0964 0.9773 2.4500e-
003

0.1458 1.4000e-
003

0.1472 0.0402 1.2800e-
003

0.0415 202.7974 202.7974 9.5700e-
003

202.9984

Mitigated Construction Off-Site

3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 0.9182 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Total 1.2866 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.6600e-
003

4.8200e-
003

0.0489 1.2000e-
004

0.0112 7.0000e-
005

0.0113 2.9600e-
003

6.0000e-
005

3.0300e-
003

10.1399 10.1399 4.8000e-
004

10.1499

Total 3.6600e-
003

4.8200e-
003

0.0489 1.2000e-
004

0.0112 7.0000e-
005

0.0113 2.9600e-
003

6.0000e-
005

3.0300e-
003

10.1399 10.1399 4.8000e-
004

10.1499

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 0.9182 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Total 1.2866 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.5720 1.9267 6.1305 0.0150 1.0947 0.0270 1.1216 0.2921 0.0248 0.3169 1,319.165
4

1,319.165
4

0.0459 1,320.128
2

Unmitigated 0.5720 1.9267 6.1305 0.0150 1.0947 0.0270 1.1216 0.2921 0.0248 0.3169 1,319.165
4

1,319.165
4

0.0459 1,320.128
2

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.6600e-
003

4.8200e-
003

0.0489 1.2000e-
004

7.2900e-
003

7.0000e-
005

7.3600e-
003

2.0100e-
003

6.0000e-
005

2.0700e-
003

10.1399 10.1399 4.8000e-
004

10.1499

Total 3.6600e-
003

4.8200e-
003

0.0489 1.2000e-
004

7.2900e-
003

7.0000e-
005

7.3600e-
003

2.0100e-
003

6.0000e-
005

2.0700e-
003

10.1399 10.1399 4.8000e-
004

10.1499

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 143.55 151.20 131.55 488,409 488,409

Total 143.55 151.20 131.55 488,409 488,409

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

NaturalGas 
Unmitigated

0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.462438 0.069856 0.176572 0.170752 0.045136 0.007399 0.012745 0.042494 0.000970 0.001060 0.006446 0.000893 0.003237

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

1387.68 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Total 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

1.38768 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Total 0.0150 0.1279 0.0544 8.2000e-
004

0.0103 0.0103 0.0103 0.0103 163.2567 163.2567 3.1300e-
003

2.9900e-
003

164.2502

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Unmitigated 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0579 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5346 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 3.9305 0.0997 7.5396 0.0120 1.1458 1.1458 1.1456 1.1456 140.5038 270.0000 410.5038 0.4190 9.5400e-
003

422.2593

Landscaping 0.0395 0.0147 1.2548 7.0000e-
005

6.7700e-
003

6.7700e-
003

6.7700e-
003

6.7700e-
003

2.2283 2.2283 2.2700e-
003

2.2760

Total 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0579 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5346 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 3.9305 0.0997 7.5396 0.0120 1.1458 1.1458 1.1456 1.1456 140.5038 270.0000 410.5038 0.4190 9.5400e-
003

422.2593

Landscaping 0.0395 0.0147 1.2548 7.0000e-
005

6.7700e-
003

6.7700e-
003

6.7700e-
003

6.7700e-
003

2.2283 2.2283 2.2700e-
003

2.2760

Total 4.5625 0.1144 8.7944 0.0121 1.1526 1.1526 1.1524 1.1524 140.5038 272.2283 412.7321 0.4213 9.5400e-
003

424.5352

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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APPENDIX 3C: 
AIR QUALITY MODEL FILE 



 



Project Characteristics - 

Land Use - Site acreage total = 4.16 acres

Construction Phase - Building construction, paving, and painting assumed of occur simultaneously

Construction Off-road Equipment Mitigation - PM reduction values per SCAQMD CEQA Handbook Tables 11-4, 11-15, A11-9-A

Riverside-South Coast County, Annual

Elm Street Tract Map

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 15.00 Dwelling Unit 4.16 27,000.00 43

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2016Operational Year

CO2 Intensity 
(lb/MWhr)

630.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 40

tblConstructionPhase NumDays 18.00 230.00

tblConstructionPhase NumDays 18.00 230.00

tblConstructionPhase PhaseEndDate 10/24/2017 12/6/2016

tblConstructionPhase PhaseEndDate 10/24/2017 12/6/2016

tblConstructionPhase PhaseStartDate 12/7/2016 1/20/2016

tblConstructionPhase PhaseStartDate 12/7/2016 1/20/2016

tblLandUse LotAcreage 4.87 4.16

tblProjectCharacteristics OperationalYear 2014 2016
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.7861 5.9864 4.1770 6.2200e-
003

0.1068 0.3928 0.4997 0.0477 0.3679 0.4156 0.0000 559.9871 559.9871 0.1384 0.0000 562.8928

Total 0.7861 5.9864 4.1770 6.2200e-
003

0.1068 0.3928 0.4997 0.0477 0.3679 0.4156 0.0000 559.9871 559.9871 0.1384 0.0000 562.8928

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.7861 5.9864 4.1770 6.2200e-
003

0.0505 0.3928 0.4434 0.0211 0.3679 0.3889 0.0000 559.9865 559.9865 0.1384 0.0000 562.8922

Total 0.7861 5.9864 4.1770 6.2200e-
003

0.0505 0.3928 0.4434 0.0211 0.3679 0.3889 0.0000 559.9865 559.9865 0.1384 0.0000 562.8922

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 52.70 0.00 11.27 55.82 0.00 6.41 0.00 0.00 0.00 0.01 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.1622 3.0800e-
003

0.2511 1.6000e-
004

0.0152 0.0152 0.0152 0.0152 1.5933 3.3144 4.9077 5.0100e-
003

1.1000e-
004

5.0464

Energy 2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 59.9939 59.9939 2.0300e-
003

8.1000e-
004

60.2874

Mobile 0.0941 0.3387 1.0887 2.6100e-
003

0.1852 4.6200e-
003

0.1899 0.0495 4.2500e-
003

0.0538 0.0000 207.7956 207.7956 7.1400e-
003

0.0000 207.9456

Waste 0.0000 0.0000 0.0000 0.0000 3.5787 0.0000 3.5787 0.2115 0.0000 8.0202

Water 0.0000 0.0000 0.0000 0.0000 0.3101 5.6005 5.9106 0.0321 8.1000e-
004

6.8343

Total 0.2591 0.3651 1.3498 2.9200e-
003

0.1852 0.0217 0.2069 0.0495 0.0213 0.0708 5.4821 276.7044 282.1865 0.2578 1.7300e-
003

288.1339

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.1622 3.0800e-
003

0.2511 1.6000e-
004

0.0152 0.0152 0.0152 0.0152 1.5933 3.3144 4.9077 5.0100e-
003

1.1000e-
004

5.0464

Energy 2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 59.9939 59.9939 2.0300e-
003

8.1000e-
004

60.2874

Mobile 0.0941 0.3387 1.0887 2.6100e-
003

0.1852 4.6200e-
003

0.1899 0.0495 4.2500e-
003

0.0538 0.0000 207.7956 207.7956 7.1400e-
003

0.0000 207.9456

Waste 0.0000 0.0000 0.0000 0.0000 3.5787 0.0000 3.5787 0.2115 0.0000 8.0202

Water 0.0000 0.0000 0.0000 0.0000 0.3101 5.6005 5.9106 0.0321 8.0000e-
004

6.8339

Total 0.2591 0.3651 1.3498 2.9200e-
003

0.1852 0.0217 0.2069 0.0495 0.0213 0.0708 5.4821 276.7044 282.1865 0.2578 1.7200e-
003

288.1334

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.58 0.00
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2016 1/7/2016 5 5

2 Grading Grading 1/8/2016 1/19/2016 5 8

3 Building Construction Building Construction 1/20/2016 12/6/2016 5 230

4 Paving Paving 1/20/2016 12/6/2016 5 230

5 Architectural Coating Architectural Coating 1/20/2016 12/6/2016 5 230

OffRoad Equipment

Residential Indoor: 54,675; Residential Outdoor: 18,225; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 4

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Cement and Mortar Mixers 2 6.00 9 0.56

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 6.00 130 0.36

Paving Rollers 2 6.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 5.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 8 20.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 1.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0452 0.0000 0.0452 0.0248 0.0000 0.0248 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0127 0.1366 0.1028 1.0000e-
004

7.3500e-
003

7.3500e-
003

6.7600e-
003

6.7600e-
003

0.0000 9.2193 9.2193 2.7800e-
003

0.0000 9.2777

Total 0.0127 0.1366 0.1028 1.0000e-
004

0.0452 7.3500e-
003

0.0525 0.0248 6.7600e-
003

0.0316 0.0000 9.2193 9.2193 2.7800e-
003

0.0000 9.2777

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.5000e-
004

2.3000e-
004

2.2800e-
003

1.0000e-
005

4.9000e-
004

0.0000 5.0000e-
004

1.3000e-
004

0.0000 1.3000e-
004

0.0000 0.4196 0.4196 2.0000e-
005

0.0000 0.4200

Total 1.5000e-
004

2.3000e-
004

2.2800e-
003

1.0000e-
005

4.9000e-
004

0.0000 5.0000e-
004

1.3000e-
004

0.0000 1.3000e-
004

0.0000 0.4196 0.4196 2.0000e-
005

0.0000 0.4200

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0173 0.0000 0.0173 9.5000e-
003

0.0000 9.5000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0127 0.1366 0.1028 1.0000e-
004

7.3500e-
003

7.3500e-
003

6.7600e-
003

6.7600e-
003

0.0000 9.2193 9.2193 2.7800e-
003

0.0000 9.2777

Total 0.0127 0.1366 0.1028 1.0000e-
004

0.0173 7.3500e-
003

0.0246 9.5000e-
003

6.7600e-
003

0.0163 0.0000 9.2193 9.2193 2.7800e-
003

0.0000 9.2777

Mitigated Construction On-Site
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3.2 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.5000e-
004

2.3000e-
004

2.2800e-
003

1.0000e-
005

3.2000e-
004

0.0000 3.3000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.4196 0.4196 2.0000e-
005

0.0000 0.4200

Total 1.5000e-
004

2.3000e-
004

2.2800e-
003

1.0000e-
005

3.2000e-
004

0.0000 3.3000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.4196 0.4196 2.0000e-
005

0.0000 0.4200

Mitigated Construction Off-Site

3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0262 0.0000 0.0262 0.0135 0.0000 0.0135 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0147 0.1538 0.1043 1.2000e-
004

8.7900e-
003

8.7900e-
003

8.0900e-
003

8.0900e-
003

0.0000 11.2266 11.2266 3.3900e-
003

0.0000 11.2977

Total 0.0147 0.1538 0.1043 1.2000e-
004

0.0262 8.7900e-
003

0.0350 0.0135 8.0900e-
003

0.0216 0.0000 11.2266 11.2266 3.3900e-
003

0.0000 11.2977

Unmitigated Construction On-Site
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3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.1000e-
004

3.0000e-
004

3.0400e-
003

1.0000e-
005

6.6000e-
004

0.0000 6.6000e-
004

1.8000e-
004

0.0000 1.8000e-
004

0.0000 0.5595 0.5595 3.0000e-
005

0.0000 0.5600

Total 2.1000e-
004

3.0000e-
004

3.0400e-
003

1.0000e-
005

6.6000e-
004

0.0000 6.6000e-
004

1.8000e-
004

0.0000 1.8000e-
004

0.0000 0.5595 0.5595 3.0000e-
005

0.0000 0.5600

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0100 0.0000 0.0100 5.1500e-
003

0.0000 5.1500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0147 0.1538 0.1043 1.2000e-
004

8.7900e-
003

8.7900e-
003

8.0900e-
003

8.0900e-
003

0.0000 11.2265 11.2265 3.3900e-
003

0.0000 11.2977

Total 0.0147 0.1538 0.1043 1.2000e-
004

0.0100 8.7900e-
003

0.0188 5.1500e-
003

8.0900e-
003

0.0132 0.0000 11.2265 11.2265 3.3900e-
003

0.0000 11.2977

Mitigated Construction On-Site
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3.3 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.1000e-
004

3.0000e-
004

3.0400e-
003

1.0000e-
005

4.3000e-
004

0.0000 4.3000e-
004

1.2000e-
004

0.0000 1.2000e-
004

0.0000 0.5595 0.5595 3.0000e-
005

0.0000 0.5600

Total 2.1000e-
004

3.0000e-
004

3.0400e-
003

1.0000e-
005

4.3000e-
004

0.0000 4.3000e-
004

1.2000e-
004

0.0000 1.2000e-
004

0.0000 0.5595 0.5595 3.0000e-
005

0.0000 0.5600

Mitigated Construction Off-Site

3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.3917 3.2782 2.1283 3.0800e-
003

0.2263 0.2263 0.2126 0.2126 0.0000 278.4766 278.4766 0.0691 0.0000 279.9270

Total 0.3917 3.2782 2.1283 3.0800e-
003

0.2263 0.2263 0.2126 0.2126 0.0000 278.4766 278.4766 0.0691 0.0000 279.9270

Unmitigated Construction On-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.8900e-
003

0.0202 0.0236 5.0000e-
005

1.4300e-
003

3.8000e-
004

1.8000e-
003

4.1000e-
004

3.5000e-
004

7.5000e-
004

0.0000 4.3924 4.3924 3.0000e-
005

0.0000 4.3930

Worker 1.9800e-
003

2.8900e-
003

0.0291 7.0000e-
005

6.3200e-
003

4.0000e-
005

6.3600e-
003

1.6800e-
003

4.0000e-
005

1.7200e-
003

0.0000 5.3614 5.3614 2.5000e-
004

0.0000 5.3666

Total 3.8700e-
003

0.0231 0.0527 1.2000e-
004

7.7500e-
003

4.2000e-
004

8.1600e-
003

2.0900e-
003

3.9000e-
004

2.4700e-
003

0.0000 9.7538 9.7538 2.8000e-
004

0.0000 9.7596

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.3917 3.2782 2.1283 3.0800e-
003

0.2263 0.2263 0.2126 0.2126 0.0000 278.4763 278.4763 0.0691 0.0000 279.9267

Total 0.3917 3.2782 2.1283 3.0800e-
003

0.2263 0.2263 0.2126 0.2126 0.0000 278.4763 278.4763 0.0691 0.0000 279.9267

Mitigated Construction On-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.8900e-
003

0.0202 0.0236 5.0000e-
005

1.0200e-
003

3.8000e-
004

1.3900e-
003

3.1000e-
004

3.5000e-
004

6.5000e-
004

0.0000 4.3924 4.3924 3.0000e-
005

0.0000 4.3930

Worker 1.9800e-
003

2.8900e-
003

0.0291 7.0000e-
005

4.1300e-
003

4.0000e-
005

4.1700e-
003

1.1400e-
003

4.0000e-
005

1.1800e-
003

0.0000 5.3614 5.3614 2.5000e-
004

0.0000 5.3666

Total 3.8700e-
003

0.0231 0.0527 1.2000e-
004

5.1500e-
003

4.2000e-
004

5.5600e-
003

1.4500e-
003

3.9000e-
004

1.8300e-
003

0.0000 9.7538 9.7538 2.8000e-
004

0.0000 9.7596

Mitigated Construction Off-Site

3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2065 2.1093 1.4447 2.1400e-
003

0.1273 0.1273 0.1173 0.1173 0.0000 198.4516 198.4516 0.0583 0.0000 199.6758

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2065 2.1093 1.4447 2.1400e-
003

0.1273 0.1273 0.1173 0.1173 0.0000 198.4516 198.4516 0.0583 0.0000 199.6758

Unmitigated Construction On-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.9000e-
003

0.0116 0.1165 2.9000e-
004

0.0253 1.6000e-
004

0.0254 6.7100e-
003

1.5000e-
004

6.8600e-
003

0.0000 21.4456 21.4456 1.0000e-
003

0.0000 21.4665

Total 7.9000e-
003

0.0116 0.1165 2.9000e-
004

0.0253 1.6000e-
004

0.0254 6.7100e-
003

1.5000e-
004

6.8600e-
003

0.0000 21.4456 21.4456 1.0000e-
003

0.0000 21.4665

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2065 2.1093 1.4447 2.1400e-
003

0.1273 0.1273 0.1173 0.1173 0.0000 198.4514 198.4514 0.0583 0.0000 199.6756

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2065 2.1093 1.4447 2.1400e-
003

0.1273 0.1273 0.1173 0.1173 0.0000 198.4514 198.4514 0.0583 0.0000 199.6756

Mitigated Construction On-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.9000e-
003

0.0116 0.1165 2.9000e-
004

0.0165 1.6000e-
004

0.0167 4.5600e-
003

1.5000e-
004

4.7100e-
003

0.0000 21.4456 21.4456 1.0000e-
003

0.0000 21.4665

Total 7.9000e-
003

0.0116 0.1165 2.9000e-
004

0.0165 1.6000e-
004

0.0167 4.5600e-
003

1.5000e-
004

4.7100e-
003

0.0000 21.4456 21.4456 1.0000e-
003

0.0000 21.4665

Mitigated Construction Off-Site

3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1056 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0424 0.2728 0.2167 3.4000e-
004

0.0226 0.0226 0.0226 0.0226 0.0000 29.3624 29.3624 3.4600e-
003

0.0000 29.4351

Total 0.1480 0.2728 0.2167 3.4000e-
004

0.0226 0.0226 0.0226 0.0226 0.0000 29.3624 29.3624 3.4600e-
003

0.0000 29.4351

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 11:00 AMPage 16 of 27



3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.0000e-
004

5.8000e-
004

5.8200e-
003

1.0000e-
005

1.2600e-
003

1.0000e-
005

1.2700e-
003

3.4000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.0723 1.0723 5.0000e-
005

0.0000 1.0733

Total 4.0000e-
004

5.8000e-
004

5.8200e-
003

1.0000e-
005

1.2600e-
003

1.0000e-
005

1.2700e-
003

3.4000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.0723 1.0723 5.0000e-
005

0.0000 1.0733

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1056 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0424 0.2728 0.2167 3.4000e-
004

0.0226 0.0226 0.0226 0.0226 0.0000 29.3624 29.3624 3.4600e-
003

0.0000 29.4351

Total 0.1480 0.2728 0.2167 3.4000e-
004

0.0226 0.0226 0.0226 0.0226 0.0000 29.3624 29.3624 3.4600e-
003

0.0000 29.4351

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0941 0.3387 1.0887 2.6100e-
003

0.1852 4.6200e-
003

0.1899 0.0495 4.2500e-
003

0.0538 0.0000 207.7956 207.7956 7.1400e-
003

0.0000 207.9456

Unmitigated 0.0941 0.3387 1.0887 2.6100e-
003

0.1852 4.6200e-
003

0.1899 0.0495 4.2500e-
003

0.0538 0.0000 207.7956 207.7956 7.1400e-
003

0.0000 207.9456

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.0000e-
004

5.8000e-
004

5.8200e-
003

1.0000e-
005

8.3000e-
004

1.0000e-
005

8.3000e-
004

2.3000e-
004

1.0000e-
005

2.4000e-
004

0.0000 1.0723 1.0723 5.0000e-
005

0.0000 1.0733

Total 4.0000e-
004

5.8000e-
004

5.8200e-
003

1.0000e-
005

8.3000e-
004

1.0000e-
005

8.3000e-
004

2.3000e-
004

1.0000e-
005

2.4000e-
004

0.0000 1.0723 1.0723 5.0000e-
005

0.0000 1.0733

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 143.55 151.20 131.55 488,409 488,409

Total 143.55 151.20 131.55 488,409 488,409

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.462438 0.069856 0.176572 0.170752 0.045136 0.007399 0.012745 0.042494 0.000970 0.001060 0.006446 0.000893 0.003237

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 32.9649 32.9649 1.5200e-
003

3.1000e-
004

33.0939

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 32.9649 32.9649 1.5200e-
003

3.1000e-
004

33.0939

NaturalGas 
Mitigated

2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 27.0290 27.0290 5.2000e-
004

5.0000e-
004

27.1935

NaturalGas 
Unmitigated

2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 27.0290 27.0290 5.2000e-
004

5.0000e-
004

27.1935

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

506504 2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 27.0290 27.0290 5.2000e-
004

5.0000e-
004

27.1935

Total 2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 27.0290 27.0290 5.2000e-
004

5.0000e-
004

27.1935

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 11:00 AMPage 20 of 27



5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

506504 2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 27.0290 27.0290 5.2000e-
004

5.0000e-
004

27.1935

Total 2.7300e-
003

0.0233 9.9300e-
003

1.5000e-
004

1.8900e-
003

1.8900e-
003

1.8900e-
003

1.8900e-
003

0.0000 27.0290 27.0290 5.2000e-
004

5.0000e-
004

27.1935

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

115195 32.9649 1.5200e-
003

3.1000e-
004

33.0939

Total 32.9649 1.5200e-
003

3.1000e-
004

33.0939

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.1622 3.0800e-
003

0.2511 1.6000e-
004

0.0152 0.0152 0.0152 0.0152 1.5933 3.3144 4.9077 5.0100e-
003

1.1000e-
004

5.0464

Unmitigated 0.1622 3.0800e-
003

0.2511 1.6000e-
004

0.0152 0.0152 0.0152 0.0152 1.5933 3.3144 4.9077 5.0100e-
003

1.1000e-
004

5.0464

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

115195 32.9649 1.5200e-
003

3.1000e-
004

33.0939

Total 32.9649 1.5200e-
003

3.1000e-
004

33.0939

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0106 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0976 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0491 1.2500e-
003

0.0943 1.5000e-
004

0.0143 0.0143 0.0143 0.0143 1.5933 3.0618 4.6550 4.7500e-
003

1.1000e-
004

4.7883

Landscaping 4.9400e-
003

1.8400e-
003

0.1569 1.0000e-
005

8.5000e-
004

8.5000e-
004

8.5000e-
004

8.5000e-
004

0.0000 0.2527 0.2527 2.6000e-
004

0.0000 0.2581

Total 0.1622 3.0900e-
003

0.2511 1.6000e-
004

0.0152 0.0152 0.0152 0.0152 1.5933 3.3144 4.9077 5.0100e-
003

1.1000e-
004

5.0464

Unmitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 5.9106 0.0321 8.0000e-
004

6.8339

Unmitigated 5.9106 0.0321 8.1000e-
004

6.8343

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0106 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0976 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0491 1.2500e-
003

0.0943 1.5000e-
004

0.0143 0.0143 0.0143 0.0143 1.5933 3.0618 4.6550 4.7500e-
003

1.1000e-
004

4.7883

Landscaping 4.9400e-
003

1.8400e-
003

0.1569 1.0000e-
005

8.5000e-
004

8.5000e-
004

8.5000e-
004

8.5000e-
004

0.0000 0.2527 0.2527 2.6000e-
004

0.0000 0.2581

Total 0.1622 3.0900e-
003

0.2511 1.6000e-
004

0.0152 0.0152 0.0152 0.0152 1.5933 3.3144 4.9077 5.0100e-
003

1.1000e-
004

5.0464

Mitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 11:00 AMPage 24 of 27



8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

0.97731 / 
0.61613

5.9106 0.0321 8.1000e-
004

6.8343

Total 5.9106 0.0321 8.1000e-
004

6.8343

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

0.97731 / 
0.61613

5.9106 0.0321 8.0000e-
004

6.8339

Total 5.9106 0.0321 8.0000e-
004

6.8339

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 3.5787 0.2115 0.0000 8.0202

 Unmitigated 3.5787 0.2115 0.0000 8.0202

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

17.63 3.5787 0.2115 0.0000 8.0202

Total 3.5787 0.2115 0.0000 8.0202

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 2/20/2015 11:00 AMPage 26 of 27



10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

17.63 3.5787 0.2115 0.0000 8.0202

Total 3.5787 0.2115 0.0000 8.0202

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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APPENDIX 4A: 
SPECIAL-STATUS SPECIES KNOWN TO OCCUR 

NEAR PROJECT SITE 



 



Scientific Name Common Name
Federal 
Status

State 
Status

CNPS Rare 
Plant Rank

General Habitat Characteristics
MSHCP 
Covered 
Species

Habitat 
Present/
Absent

Rationale

Allium munzii Munz's onion FE ST 1B.1

Mesic clay soils in chaparral, cismontane 
woodland, coastal scrub, pinyon and juniper 
woodland, as well as valley and foothill 
grassand. Elev: 980-3531ft. Blooms: Mar-May 
(CNPS 2013). Yes A

No effect, Suitable soil not 
present.

Arctostaphylos rainbowensis rainbow manzanita - - 1B.1
Chaparral. Elev: 675-2210ft. Blooms: Dec-Mar 
(CNPS 2013). Yes A

No effect, Suitable habitat not 
present.

Ayenia compacta California ayenia - - 2B.3

Rocky soils in Mojavean desert scrub and 
Sonoran desert scrub. Elev: 495-3610ft. Blooms 
Mar-Apr (CNPS 2013). No A

No effect, Suitable habitat not 
present.

Brodiaea filifolia thread-leaved brodiaea FT SE 1B.1

Prefers clay soils in chaparral openings, 
cismontane woodland, coastal scrub, playas, 
vernal pools, valley and foothill grasslands. 
Elev: 82.5-3696ft. Blooms: Mar-June (CNPS 
2013). Yes A

No effect, Suitable soil not 
present.

Brodiaea orcuttii Orcutt's brodiaea - - 1B.1

Mesic clay, sometimes serpentinite soils in 
closed-cone coniferous forest, chaparral, 
cismontane woodland, meadows and seeps, 
valley and foothill grassland, as well as vernal 
pools. Elev: 99-5583ft. Blooms: May-Jul (CNPS 
2013). Yes A

No effect, Suitable soil not 
present.

Brodiaea santarosae Santa Rosa Basalt brodiaea - - 1B.2

Basaltic soils in valley and foothill grassland. 
Elev: 1864.5-3448.5ft. Blooms: May-Jun (CNPS 
2013). No A

No effect, Suitable soil not 
present.

Centromadia pungens ssp. 
laevis smooth tarplant - - 1B.1

Alkaline soils in meadows, seeps, playas, 
chenopod scrub, riparian woodland, valley and 
foothill grassland. Elev: 0-2112ft. Blooms: Apr-
Sep (CNPS 2013). Yes A

No effect, Suitable soil not 
present.

Chorizanthe parryi var. parryi Parry's spineflower - - 1B.1

Sandy or rocky soils in openings in chaparral, 
cismontane woodland, coastal scrub, valley and 
foothill grassland. Elev: 907.5-4026ft. Blooms: 
Apr-Jun (CNPS 2013). Yes P

May affect. Suitable soil and 
habitat present.

Chorizanthe polygonoides var. 
longispina long-spined spineflower - - 1B.2

Prefers clay soils in chaparral, coastal scrub, 
meadows, seeps, vernal pools and foothill and 
valley grassland. Elev: 99-5049ft. Blooms: Apr-
Jul (CNPS 2013). Yes A

No effect, Suitable soil not 
present.

Clinopodium chandleri San Miguel savory - - 1B.2

Rocky, gabbroic or metavolcanic soils in 
chaparral, cismontane woodland, coastal scrub, 
riparian woodland, as well as valley and foothill 
grassland. Elev: 396-3547.5ft. Blooms: Mar-Jul 
(CNPS 2013). Yes A

No effect, Suitable soil not 
present.

Dodecahema leptoceras slender-horned spineflower FE SE 1B.1

Sandy soils in chaparral, cismontane woodland, 
and alluvial fan coastal scrub. Elev: 656-2493ft. 
Blooms: Apr-Jun (CNPS 2013). Yes A

No effect, Suitable habitat not 
present.

Eryngium aristulatum var. 
parishii San Diego button-celery FE SE 1B.1

Mesic soils in coastal scrub, valley and foothil 
grassland, as well as vernal pools. Elev: 66-
2046ft. Blooms: Apr-June Yes A

No effect, Suitable soil not 
present.

Geothallus tuberosus Campbell's liverwort - - 1B.1
Grows on soil in vernal pools and mesic coastal 
scrub. Elev: 33-1969ft (CNPS 2013). No A

No effect, Suitable habitat not 
present.

Hesperocyparis forbesii Tecate cypress - - 1B.1

Clay, gabbroic or metavolcanic soil in chaparral 
and closed-cone conifeorus forest. Elev: 262-
4921ft (CNPS 2013). No A

No effect, Suitable soil not 
present.

Juncus luciensis Santa Lucia dwarf rush - - 1B.2

Chaparral, Great Basin scrub, lower montane 
coniferous forest, meadows and seeps, as well 
as vernal pools. Elev: 990-6732ft. Blooms: Apr-
Jul (CNPS 2013). No A

No effect, Suitable habitat not 
present.

Lasthenia glabrata ssp. coulteri Coulter's goldfields - - 1B.1

Coastal salt marshes and swamps, playas and 
vernal pools. Elev: 3.3-4026ft. Blooms: Feb-Jun 
(CNPS 2013). Yes A

No effect, Suitable habitat not 
present.

Lilium parryi lemon lily - - 1B.2

Mesic areas in meadows and seeps, riparian 
forest, and upper and lower montane 
coniferous forests. Elev: 4003-9035ft. Blooms: 
Jul-Aug (CNPS 2013). Yes A

No effect, Suitable habitat not 
present and outside elevation 
range.

Limnanthes alba ssp. parishii Parish's meadowfoam - SE 1B.2

Vernally mesic areas in lower montane 
coniferous forest, meadows and seeps, and 
vernal pools. Elev: 1969-6562ft. Blooms: Apr-
Jun (CNPS 2013). Yes A

No effect, Suitable habitat not 
present and outside elevation 
range.

Monardella hypoleuca ssp. 
intermedia intermediate monardella - - 1B.3

Usually in the understory of chaparral, 
cismontane woodland, and sometimes lower 
montane coniferous forest. Elev: 1312-4101ft. 
Blooms: Apr-Sep (CNPS 2013). Yes A

No effect, Suitable habitat not 
present and outside elevation 
range.

Navarretia fossalis spreading navarretia FT - 1B.1

Assorted shallow freshwater marshes and 
swamps, vernal pools, playas and chenopod 
scrub. Elev: 99-2161.5ft. Blooms: Apr-Jun 
(CNPS 2013). Yes A

No effect, Suitable habitat not 
present.

Navarretia prostrata prostrate vernal pool navarretia - - 1B.1

Mesic soils in coastal scrub, vernal pools, 
meadows and seeps, as well as alkaline valley 
and foothill grasslands. Elev: 49.5-3993ft. 
Blooms: Apr-Jul (CNPS 2013). Yes A

No effect. Suitable soil not 
present.

Orcuttia californica California Orcutt grass FE SE 1B.1
Vernal pools. Elev: 49.5-2178ft. Blooms: Apr-
Aug (CNPS 2013). Yes A

No effect, Suitable habitat not 
present.

Pseudognaphalim 
leucocephalum white rabbit-tobacco - - 2B.2

Sandy, gravelly soils in chaparral, cismontane 
woodland, coastal scrub, and riparian 
woodland. Elev: 0-6930ft. Blooms: Jul-Dec 
(CNPS 2013). No A

No effect, Suitable habitat not 
present.

Scutellaria bolanderi ssp. 
austromontana southern mountains skullcap - - 1B.2

Mesic soils in chaparral, cismontane woodland, 
and lower montane coniferous forest. Elev: 
1402.5-6600ft. Blooms: Jun-Aug (CNPS 2013). No A

No effect, Suitable habitat not 
present and outside elevation 
range.

Sibaropsis hammittii Hammitt's clay-cress - - 1B.2

Clay soil in chaparral openings, and valley and 
foothill grassland. Elev: 2362-3494ft. Blooms: 
Mar-Apr (CNPS 2013). Yes A

No effect, Suitable habitat not 
present and outside elevation 
range.

Sphaerocarpos drewei bottle liverwort - - 1B.1
Soil openings in chaparral and coastal scrub. 
Elev: 297-1980ft (CNPS 2013). No A

No effect, Suitable habitat not 
present.

Plants



Scientific Name Common Name
Federal 
Status

State 
Status

CNPS Rare 
Plant Rank

General Habitat Characteristics
MSHCP 
Covered 
Species

Habitat 
Present/
Absent

Rationale

Symphyotrichum defoliatum San Bernadino aster - - 1B.2

Near ditches, streams and springs in coastal 
scrub, cismontane woodland, lower montane 
coniferous forest, marshes, meadows, seeps, 
swamps, and vernally mesic valley and foothill 
grasslands. Elev: 6.6-6732ft. Blooms: Jul-Nov 
(CNPS 2013). No A

No effect, Suitable habitat not 
present.

Branchinecta lynchi vernal pool fairy shrimp FT
Restricted to vernal pools and vernal pool-like 
habitats (USFWS 2005). Yes A

No effect. Suitable habitat not 
present.

Euphydryas editha quino quino checkerspot butterfly FE -

Inhabit grasslands, remnant forbland, juniper 
woodland, and open scrub and chaparral 
communities.  Hostplants include dwarf 
plantain (Plantago erecta ) and  white 
snapdragon (Antirrhinum coulterianum ) 
(USFWS 2003), Yes A

No effect. Hostplants not 
present.

Streptocephalus woottoni Riverside fairy shrimp FE -

Restricted to vernal pools and non-vegetated 
ephemeral pools deeper than 12 inches.  Inland 
areas of Riverside, Orange, Ramona and San 
Diego counties. Coastal areas of San Diego 
County and Northwestern Baja California 
(USFWS 2008). Yes A

No effect. Suitable habitat not 
present.

Anaxyrus californicus arroyo toad FE

Breeding habitat = slow moving streams with 
shallow pools, nearby sandbars and adjacent 
stream terraces.  Often breed in shallow, sandy 
pools bordered by sand/gravel flood terraces.  
Inhabit upland habitats when not breeding, 
such as sycamore-cottonwood woodlands, oak 
woodlands, coastal sage scrub, chaparral and 
grassland (USFWS 2009). Yes A

No effect. Suitable habitat not 
present.

Rana draytonii California red-legged frog FT SSC

Occurs in various aquatic, riparian and upland 
habitats.  They need aquatic habitats to breed, 
whether they be natural or artificial, such as 
stock ponds (USFWS 2002a). Ponds/streams in 
humid forests, woodlands, grasslands, coastal 
scrub, and streamsides with plant cover in 
lowlands or foothills.  Breeding habitat = 
permanent or ephemeral water sources; lakes, 
ponds, reservoirs, slow streams, marshes, bogs, 
and swamps. Ephemeral wetland habitats 
require animal burrows or other moist refuges 
for estivation when the wetlands are dry. From 
sea level to 5000ft (Nafis 2013). Yes A

No effect. Suitable habitat not 
present.

Spea hammondi western spadefoot - SSC

Prefers open areas with sandy or gravelly soils, 
in a variety of habitats including mixed 
woodlands, grasslands, coastal sage scrub, 
chaparral, sandy washes, lowlands, river 
floodplains, alluvial fans, playas, alkali flats, 
foothills, and mountains. Rainpools which do 
not contain bullfrogs, fish, or crayfish are 
necessary for breeding (Nafis 2013). Yes A

No effect. Suitable habitat not 
present.

Taricha torosa Coast Range newt - SSC

Found in wet forests, oak forests, chaparral and 
rolling grasslands. In southern California, drier 
chaparral, oak woodland and grassland are 
used (Nafis 2013). Yes A

No effect. Suitable habitat not 
present.

Aspidoscelis hyperythra orangethroat whiptail - SSC

Semi-arid brushy areas typically with loose soil 
and rocks, including washes, streamsides, rocky 
hillsides, and coastal chaparral (Nafis 2013). Yes A

No effect. Suitable habitat not 
present.

Crotalus ruber red-diamond rattlesnake - SSC

Inhabits chaparral, woodland, and arid desert 
habitats in rocky areas and dense vegetation 
(Nafis 2013). Yes A

No effect. Suitable habitat not 
present.

Emys marmorata western pond turtle - SSC

Found in ponds, lakes, rivers, streams, creeks, 
marshes, and irrigation ditches, with abundant 
vegetation, and either rocky or muddy bottoms, 
in woodland, forest, and grassland. In streams, 
prefers pools to shallower areas. Logs, rocks, 
cattail mats, and exposed banks are required for 
basking (Nafis 2013).

Yes A
No effect. Suitable habitat not 
present.

Phrynosoma blainvillii coast horned lizard - SSC

Occurs in valley-foothill hardwood, conifer, 
pine-cypress, juniper, annual grassland and 
riparian habitats.  Distributed throughout the 
central and southern California coast, and the 
Sierra Nevada foothills (CDFW 2013b). Yes P

May affect. Suitable habitat 
present.

Thamnosma hammondii two-striped garter snake - SSC

Found around pools, creeks, cattle tanks, and 
other water sources, often in rocky areas, in oak 
woodland, chaparral, brushland and coniferous 
forest (Nafis 2013). No A

No effect. Suitable habitat not 
present.

Aquila chrysaetos golden eagle - FP

Rolling hills and mountain terrain, desert, sag-
juniper flates, wide arid plateaus deeply cut by 
streams and canyons, open mountain slopes 
and cliffs and rock outcrops. Nests on cliffs of 
all heights and in large trees in open areas. 
Ranges from sea level to 12,575 ft (CDFW 
2013b). Yes A

No effect. Suitable habitat not 
present.

Athene cunicularia burrowing owl - SSC

Nesting habitat includes open areas with 
mammal burrows, including rolling hills, 
grasslands, fallow fields, sparsely vegetated 
desert scrub, vacant lots and human disturbed 
lands.  Soils must be friable for burrows (Bates 
2006). Yes P

May affect. Suitable habitat 
present.

Invertebrates

Amphibians

Reptiles

Birds



Scientific Name Common Name
Federal 
Status

State 
Status

CNPS Rare 
Plant Rank

General Habitat Characteristics
MSHCP 
Covered 
Species

Habitat 
Present/
Absent

Rationale

Charadrius alexandrinus 
nivosus western snowy plover FT SSC

Breed on barren to sparsely vegetated flats and 
along shores of alkaline and saline lakes, 
reservoirs, ponds, etc (Shuford 2008). No A

No effect. Suitable habitat not 
present.

Empidonax traillii extimus southwestern willow flycatcher FE SE

Breeds in relatively dense riparian tree and 
shrub communities associated w ith rivers, 
swamps, and other wetlands, including lakes 
(e.g., reservoirs). Most of these habitats are 
classified as forested wetlands or scrub-shrub 
wetlands. Habitat requirements for wintering 
are not well known, but include brushy 
savanna
edges, second growth, shrubby clearings and 
pastures, and woodlands near water (USFWS 
2002). Yes A

No effect. Suitable habitat not 
present.

Lanius ludovicianus loggerhead shrike - SSC

Breed in shrublands or open woodlands with a 
fair amount of grass cover and areas of bare 
ground.  Require tall shrubs, trees, fences or 
powerlines for hunting perches; open areas for 
hunting; and large shrubs or trees for nests.  
Also need impaling sites for prey manipulation 
(Shuford 2008). No A

No effect. Suitable habitat not 
present.

Polioptila californica californica coastal California gnatcatcher FT SSC

Scrub dominated plant communities, strongly 
associated with sage scrub. Distribution ranges 
from southern Ventura County down through 
Los Angeles, Orange, Riverside, San Bernadino 
and San Diego counties (USFWS 1997). Yes A

No effect. Suitable habitat not 
present.

Vireo bellii pusillus Least Bell's vireo FE SE

Obligate riparian breeder, preferring structurally 
diverse riaparian woodlands with a dense 
understory. Community structures typically 
utilized include cottonwood-willow woodlands, 
oak woodlands, and mule fat scrub (Kus 2002). Yes A

No effect. Suitable habitat not 
present.

Chaetodipus fallax fallax
northwestern San Diego pocket 
mouse - SSC

Sandy herbaceous areas in coastal scrub, 
chaparral, sagebrush, deserts scrub and washes, 
and annual grassland (CDFW 2013b). Yes A

No effect. Suitable habitat not 
present.

Dipodomys stephensi Stephens' kangaroo rat FE ST

Often found in transition areas between 
grassland and coastal sage scrub habitat where 
perennial vegetation is covering less than 50% 
of the ground, including disturbed areas. Deep, 
friable soil is needed for burrowing.  Plants 
commonly associated with suitable habitat are 
chamise, buckwheat, brome grass and filaree  
(Riverside 2003). Yes A

No effect. Suitable habitat not 
present.

Lepus californicus bennettii
San Diego black-tailed 
jackrabbit - SSC

Herbaceous and desert-shrub areas and open, 
early stages of forest and chaparral habitats 
(CDFW 2013b). Yes P

May affect. Suitable habitat 
present.

Federal & State Status
(FE) Federal Endangered 
(FT) Federal Threatened
(FC) Federal Candidate

(FD) Federally Delisted
(SE) State Endangered 
(ST) State Threatened
(SSC) State Species of Special 
Concern
(FP) Fully Protected

Source: CNDDB 2013a, 
CNPS 2013, USFWS 2013

Key
CNPS Rare Plant Rank
Rareness Ranks
(1A) Presumed Extinct in California    g     
Elsewhere 

(2B) Rare, Threatened, or Endangered in California, But More 
Common Elsewhere
Threat Ranks
(0.1) Seriously threatened in California

(0.2) Fairly threatened in California
(0.3) Not very threatened in California

Mammals
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Appendix 4b
Previously Recorded Occurrences of Special-

Status Species Within 1 Mile of Project Study Area

1

2

T:\_GIS\Riverside_County\MXDs\Wildomar\Elm_Street_Subdivision\CNDDB 1-Mile Buffer.mxd

´ 0 0.5 1
MILES

Source: CA Dept of Fish & Wildlife CNDDB (July 2013); Riverside County; ESRI.

Legend
Project_Area
1-Mile Buffer of Project Area

CNDDB Occurrence Type
Mammal
Reptile

Map ID Scientific Name Common Name Federal Listing State Listing Rare Plant Rank
1 Emys marmorata western pond turtle None None
2 Lepus californicus bennettii San Diego black-tailed jackrabbit None None
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Appendix 4c
Previously Recorded Occurrences of Special-Status Species Within 5 Miles of Project Study Area
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Source: CA Dept of Fish & Wildlife CNDDB, July 2013; Riverside County; ESRI.

Legend
Project_Area
5-Mile Buffer of Project Area

CNDDB Occurrence Type
Amphibian
Bird
Mammal
Reptile
Invertebrate
Plant
Terrestrial Habitat

Map ID Scientific Name Common Name Federal Listing State Listing Rare Plant Rank
1 Aimophila ruficeps canescens southern California rufous-crowned sparrow None None
2 Allium munzii Munz's onion Endangered Threatened 1B.1
3 Aquila chrysaetos golden eagle None None
4 Arctostaphylos rainbowensis Rainbow manzanita None None 1B.1
5 Artemisiospiza belli belli Bell's sage sparrow None None
6 Aspidoscelis hyperythra orangethroat whiptail None None
7 Athene cunicularia burrowing owl None None
8 Ayenia compacta California ayenia None None 2B.3
9 Brodiaea filifolia thread-leaved brodiaea Threatened Endangered 1B.1

10 Brodiaea orcuttii Orcutt's brodiaea None None 1B.1
11 Centromadia pungens ssp. laevis smooth tarplant None None 1B.1
12 Chaetodipus fallax fallax northwestern San Diego pocket mouse None None
13 Charadrius alexandrinus nivosus western snowy plover Threatened None
14 Chorizanthe parryi var. parryi Parry's spineflower None None 1B.1
15 Chorizanthe polygonoides var. longispina long-spined spineflower None None 1B.2
16 Cicindela senilis frosti senile tiger beetle None None
17 Clinopodium chandleri San Miguel savory None None 1B.2
18 Crotalus ruber red-diamond rattlesnake None None
19 Dipodomys stephensi Stephens' kangaroo rat Endangered Threatened
20 Dodecahema leptoceras slender-horned spineflower Endangered Endangered 1B.1
21 Emys marmorata western pond turtle None None
22 Eremophila alpestris actia California horned lark None None
23 Euphydryas editha quino quino checkerspot butterfly Endangered None
24 Hesperocyparis forbesii Tecate cypress None None 1B.1
25 Juncus luciensis Santa Lucia dwarf rush None None 1B.2
26 Lanius ludovicianus loggerhead shrike None None
27 Lasthenia glabrata ssp. coulteri Coulter's goldfields None None 1B.1
28 Lepidium virginicum var. robinsonii Robinson's pepper-grass None None 4.3
29 Lepus californicus bennettii San Diego black-tailed jackrabbit None None
30 Monardella hypoleuca ssp. intermedia intermediate monardella None None 1B.3
31 Navarretia fossalis spreading navarretia Threatened None 1B.1
32 Orcuttia californica California Orcutt grass Endangered Endangered 1B.1
33 Phrynosoma blainvillii coast horned lizard None None
34 Plegadis chihi white-faced ibis None None
35 Polioptila californica californica coastal California gnatcatcher Threatened None
36 Pseudognaphalium leucocephalum white rabbit-tobacco None None 2B.2
37 Rana draytonii California red-legged frog Threatened None
38 Scutellaria bolanderi ssp. austromontana southern mountains skullcap None None 1B.2
39 Sibaropsis hammittii Hammitt's clay-cress None None 1B.2
40 Southern Coast Live Oak Riparian Forest Southern Coast Live Oak Riparian Forest None None
41 Southern Cottonwood Willow Riparian Forest Southern Cottonwood Willow Riparian Forest None None
42 Southern Interior Basalt Flow Vernal Pool Southern Interior Basalt Flow Vernal Pool None None
43 Southern Sycamore Alder Riparian Woodland Southern Sycamore Alder Riparian Woodland None None
44 Spea hammondii western spadefoot None None
45 Sphaerocarpos drewei bottle liverwort None None 1B.1
46 Streptocephalus woottoni Riverside fairy shrimp Endangered None
47 Symphyotrichum defoliatum San Bernardino aster None None 1B.2
48 Taricha torosa Coast Range newt None None
49 Thamnophis hammondii two-striped garter snake None None
50 Valley Needlegrass Grassland Valley Needlegrass Grassland None None
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Tel:  909 824 6400        Fax:  909 824 6405 
 

 
August 14, 2013 

 
Zareh Hookasian 
3173 Vera Valley Road 
Franklin, TN 37064 
 
Re: Update to Historical/Archaeological Resources Survey 
 Tentative Tract Map 33840; Assessor's Parcel No. 376-043-027 
 City of Wildomar, Riverside County, California 
 CRM TECH Contract No. 2730 
 
Dear Mr. Hookasian: 
 
At your request, we have conducted a historical/archaeological resources records 
search and an archaeological field survey on the property referenced above.  The subject 
property of this study consists of approximately three acres of vacant land located on 
the southwest side of Murrieta Creek, between Gruwell Street and Central Street, in the 
City of Wildomar, as depicted in the USGS Wildomar, Calif., 7.5' quadrangle (Fig. 1).   
 
As you know, the project area was previously the subject of a standard Phase I 
historical/archaeological resources survey that our firm completed in 2007 under 
provisions of the California Environmental Quality Act (CEQA; copy attached).  The 
scope of that study also included a records search and an archaeological field survey, 
along with historical background research and Native American consultation.  No 
cultural resources of either prehistoric or historic origin were encountered within or 
adjacent to the project area during that survey.  The present study is intended to be an 
update to the 2007 survey.   
 
Records Search 
 
The records search for this study was conducted on July 23, 2013, by CRM TECH 
archaeologist Nina Gallardo, B.A., at the Eastern Information Center (EIC), University 
of California, Riverside.  The results of the records search indicate that four additional 
cultural resources studies within a one-mile radius of the project area have been 
reported to the EIC since 2007, including a linear survey along Central Street at the 
southeastern end of the project area.  None of these recent studies covered any portion 
of the project area, and no additional historical/archaeological sites were recorded 
within the scope of the records search.   
 
Field Survey 
 
On July 31, 2013, CRM TECH archaeologist Daniel Ballester, B.A., carried out a 
reconnaissance-level field survey of the entire project area.  The survey was conducted 
on foot along parallel northwest-southeast transects spaced 30 meters (approx. 100 feet) 
apart.  At the time, most of the project area was covered by dense vegetation, although  
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Figure 1.  Project area.  (Based on USGS Wildomar, Calif., 1:24,000 quadrangle) 
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Figure 2.  Overview of the project area.  (Photo taken on July 31, 2013; view to the northwest) 
 
certain portions had been cleared, particularly along the southwestern boundary (Fig. 
2).  Dictated by the varying density of vegetation growth, ground visibility during the 
survey ranged from poor (10%) to good (80%).   
 
As in 2007, the field survey produced completely negative results for potential cultural 
resources, and no buildings, structures, objects, sites, features, or artifacts more than 50 
years of age were encountered.  Portions of the property had evidently been leveled 
since 2007, and several large piles of landscaping waste were noted along the 
southwestern boundary.  Scattered modern refuse was also observed in that area, near a 
residential neighborhood on adjacent land, but none of the items is of any historical/ 
archaeological interest. 
 
Conclusion 
 
Based on the research results summarized above, we conclude that the original finding 
of the 2007 study—that no "historical resources," as defined by CEQA, are present 
within the project area—remains valid and appropriate.  No further cultural resources 
investigation is recommended for this property unless development plans undergo 
such changes as to include areas not covered by the 2007 study and the present study.  
If buried cultural materials are discovered during earth-moving operations associated 
with the project, however, all work in that area should be halted or diverted until a 
qualified archaeologist can evaluate the nature and significance of the finds. 
 
Thank you for this opportunity to be of service.  If you have any questions regarding 
this study or need any further information, please feel free to contact our office. 
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Sincerely, 
 
 
 
Bai "Tom" Tang, M.A. 
Principal, CRM TECH 
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MANAGEMENT SUMMARY 
 

In July and August 2007, at the request of Zareh Hookasian, CRM TECH 
performed a cultural resources study on approximately three acres of vacant 
land in an unincorporated area near the community of Wildomar, Riverside 
County, California.  The subject property of the study, Tentative Tract Map 
No. 33840, consists of Assessor's Parcel No. 376-043-027 and is located on the 
southwest side of Murrieta Creek between Gruwell Street and Central Street, 
in a portion of the Rancho La Laguna (Stearns) land grant lying within T6S 
R4W, San Bernardino Base Meridian.  The study is part of the environmental 
review process for a proposed development project on the property.  The 
County of Riverside, as Lead Agency for the project, required the study in 
compliance with the California Environmental Quality Act (CEQA).   
 
The purpose of the study is to provide the County of Riverside with the 
necessary information and analysis to determine whether the proposed 
project would cause substantial adverse changes to any historical/ 
archaeological resources that may exist in or around the project area, as 
mandated by CEQA.  In order to identify and evaluate such resources, CRM 
TECH conducted a historical/archaeological resources records search, 
pursued historical background research, contacted Native American 
representatives, and carried out an intensive-level field survey.   
 
Through the various avenues of research, this study did not encounter any 
"historical resources," as defined by CEQA, within or adjacent to the project 
area.  Therefore, CRM TECH recommends to the County of Riverside a 
finding of No Impact regarding cultural resources.  No further cultural 
resources investigation is recommended for the project unless development 
plans undergo such changes as to include areas not covered by this study.  
However, if buried cultural materials are encountered during any earth-
moving operations associated with the project, all work in that area should be 
halted or diverted until a qualified archaeologist can evaluate the nature and 
significance of the finds. 
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INTRODUCTION 

 
In July and August 2007, at the request of Zareh Hookasian, CRM TECH performed a 
cultural resources study on approximately three acres of vacant land in an unincorporated 
area near the community of Wildomar, Riverside County, California (Fig. 1).  The subject 
property of the study, Tentative Tract Map No. 33840, consists of Assessor's Parcel No. 376-
043-027 and is located on the southwest side of Murrieta Creek between Gruwell Street and 
Central Street, in a portion of the Rancho La Laguna (Stearns) land grant lying within T6S 
R4W, San Bernardino Base Meridian (Fig. 2).  The study is part of the environmental review 
process for a proposed development project on the property.  The County of Riverside, as 
Lead Agency for the project, required the study in compliance with the California 
Environmental Quality Act (CEQA; PRC §21000, et seq.). 
 
CRM TECH performed the present study to provide the County of Riverside with the 
necessary information and analysis to determine whether the proposed project would 
cause substantial adverse changes to any historical/archaeological resources that may exist 
in or around the project area, as mandated by CEQA.  In order to identify and evaluate 
such resources, CRM TECH conducted a historical/archaeological resources records 
search, pursued historical background research, contacted Native American 
representatives, and carried out an intensive-level field survey.  The following report is a 
complete account of the methods, results, and final conclusion of the study. 
 

 
 
Figure 1.  Project vicinity.  (Based on USGS Santa Ana, Calif., 1:250,000 quadrangle [USGS 1979])  
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Figure 2.  Project area.  (Based on USGS Wildomar, Calif., 1:24,000 quadrangle [USGS 1997]) 
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SETTING 
 
CURRENT NATURAL SETTING 
 
The project area is bounded by the Murietta Creek channel on the northeast, Central 
Avenue on the southeast, Gruwell Street on the northwest, and a residential neighborhood 
on the southwest.  Elevations within the project area range from approximately 1,245 to 
1,255 feet above mean sea level, with a fairly level terrain and a slight incline to the west.  
Soil within the project area consists of coarse sands with silt, clay, gravel, and small rocks.  
Most of the project area remains relatively undisturbed, although the portion along the 
southwestern boundary has been cleared in the recent past.  Vegetation observed includes 
foxtails, wild mustard, datura, coyote melons, pepper trees, eucalyptus trees, and other 
introduced landscaping trees and plants (Fig. 3). 
 
CULTURAL SETTING 
 
Prehistoric Context 
 
The Wildomar area has long been a part of the homeland of the Luiseño Indians, a Takic-
speaking people whose territory extended from present-day Riverside to Escondido and 
Oceanside.  Luiseño history, as recorded in traditional songs, tells the creation story from 
the birth of the first people, the kaamalam, to the sickness, death, and cremation of Wiyoot, 
the most powerful and wise one, at Lake Elsinore.  In modern anthropological literature, 
the leading sources on Luiseño culture and history are Kroeber (1925), Strong (1929), and 
Bean and Shipek (1978). 
 
Archaeological discoveries at Lake Elsinore and Domenigoni Valley place humans in this 
part of southern California as early as 10,000 years ago.  Over the years there have been 
many sequences and chronologies proposed for the prehistoric cultural history of inland 
southern California, but at the present time there are not enough archaeological data to  
 

 
 
Figure 3.  Overview of the current natural setting of the project area.  (Photo taken on July 23, 2007; view to 

the southeast)  
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fine-tune these sequences into units any smaller than a few, very broadly defined periods.  
The various existing schemes were summarized by Grenda (1997:16-21), who offered the 
following basic timeline: 
 

10,550-7,200 years ago Early Holocene Period/San Dieguito Culture 
7,200-3,440 years ago Middle Holocene Period/La Jolla-Pauma Cultures 
3,440-1,500 years ago Archaic Period/Encinitas Culture  
1,500-300 years ago Late Prehistoric Period/Luiseño Culture 

 
The more recent Native American history in California, beginning with the first European 
contact, is chronologized by anthropologists and historians as follows: 
 

1500-1770s Long-distance contact with Europeans 
1770s-1830s Mission Period 
1830s-1850s Rancho Period 
1850s-1880s American Migration to California 
1880s-present Reservation Period 

 
Historic Context 
 
After the beginning of Spanish colonization of Alta California in 1769, what is today the 
southwestern portion of Riverside County, consisting of Temescal, Elsinore, and Temecula 
Valleys, became the first region in the county to be settled by non-Indians.  In 1818-1819, 
Leandro José Serrano, a Spanish soldier from San Diego, established a cattle ranch in the 
Temescal Valley under a temporary occupancy and grazing permit issued by Mission San 
Luis Rey (Jennings et al. 1993:91).  Around the same time, with the Temecula Valley 
growing into Mission San Luis Rey's principal grain producer, the mission fathers 
established a granary, a chapel, and a residence for the majordomo at the Luiseño village of 
Temeeku, near present-day Temecula (Hudson 1989:19). 
 
Beginning in 1834, during secularization of the mission system, former mission ranchos 
throughout Alta California were surrendered to the Mexican government, and 
subsequently divided and granted to various prominent citizens in the province.  In the 
vicinity of the project area, three large land grants were issued during this period, Rancho 
La Laguna, Rancho Temecula, and Rancho Santa Rosa.  As elsewhere in Alta California, 
cattle raising was the most prevalent economic activity on these and other nearby ranchos, 
until the influx of American settlers eventually brought an end to this now-romanticized 
lifestyle in the second half of the 19th century. 
 
In the wake of the massive waves of immigration from the eastern states, a land boom 
swept through much of southern California in the 1880s.  The small community of 
Wildomar was one of the hundreds of boom towns created during this period.  It was 
founded in 1886 by William Collier and Donald Graham at the site of a minor station on the 
Santa Fe Railroad (Gunther 1984:572).  Initially named Wildon, the town was renamed 
Wildomar within the same year, a named coined from the first names of the founders and 
that of Margaret Graham, Collier's sister and Graham's wife (ibid.).  Since its birth, 
"Wildomar has remained a quiet farming community, with a scattering of residents who 
liked living in its restful environment" (Hudson 1978:175).  During recent decades, 
however, Wildomar has experienced a new boom in residential development and, like 



 5 

many other communities in southwestern Riverside County, has begun to take on more 
and more the characteristics of a "bedroom community" in support of the fast growing 
industries in nearby Orange County. 
 
 

RESEARCH METHODS 
 
RECORDS SEARCH 
 
On July 16, 2007, CRM TECH archaeologist Nina Gallardo (see App. 1 for qualifications) 
conducted the historical/archaeological resources records search at the Eastern Information 
Center (EIC), University of California, Riverside.  During the records search, Gallardo 
examined maps and records on file at the EIC for previously identified cultural resources in 
or near the project area, and existing cultural resources reports pertaining to the vicinity.  
Previously identified cultural resources include properties designated as California 
Historical Landmarks, Points of Historical Interest, or Riverside County Landmarks, as 
well as those listed in the National Register of Historic Places, the California Register of 
Historical Resources, or the California Historical Resource Information System. 
 
HISTORICAL RESEARCH 
 
Historical background research for this study was conducted by CRM TECH historian Bai 
"Tom" Tang (see App. 1 for qualifications) on the basis of published literature in local and 
regional history and historic maps of the Wildomar area.  Among maps consulted for this 
study were the U.S. General Land Office's (GLO) land survey plat map dated 1880 and the 
U.S. Geological Survey's (USGS) topographic maps dated 1901, 1942, and 1953.  These 
maps are collected at the Science Library of the University of California, Riverside, and the 
California Desert District of the U.S. Bureau of Land Management, located in Moreno 
Valley.   
 
NATIVE AMERICAN PARTICIPATION 
 
As part of the research procedures, CRM TECH contacted the State of California's Native 
American Heritage Commission on July 13, 2007, to request a records search in the 
commission's sacred lands file.  Following the commission's recommendations, CRM TECH 
further contacted a total of 11 Native American representatives in the region in writing on 
July 18 to solicit local Native American input regarding any possible cultural resources 
concerns over the proposed project.  The correspondences between CRM TECH and the 
Native American representatives are attached to this report in Appendix 2. 
 
FIELD SURVEY 
 
On July 23, 2007, CRM TECH archaeologist Daniel Ballester (see App. 1 for qualifications) 
carried out the intensive-level, on-foot field survey of the project area.  During the survey, 
Ballester walked parallel east-west transects spaced 15 meters (approx. 50 feet) apart.  In 
this way, the ground surface in the entire project area was systematically and carefully 
examined for any evidence of human activities dating to the prehistoric or historic periods 
(i.e., 50 years ago or older).  Ground visibility ranged from poor (10%) to good (80%) 
depending upon the density of the vegetation. 
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RESULTS AND FINDINGS 
 
RECORDS SEARCH 
 
According to records on file at the EIC, the project area may have been partially covered by 
a linear survey completed in 2006 for a power line project, but no cultural resources were 
previously recorded on or adjacent to the property.  Outside the project boundaries but 
within a one-mile radius, EIC records show nearly 30 other previous cultural resources 
studies on various tracts of land and linear features (Fig. 4).   
 
As a result of these and other similar studies in the vicinity, ten archaeological sites, seven 
historic-period buildings, and one isolate—i.e., a site with fewer than three artifacts— were 
previously recorded within the scope of the records search, as listed in Table 1.  None of 
these previously recorded resources was located in the immediate vicinity of the project 
area, and thus none of them requires further consideration during this study. 
 

Table 1.  Previously Recorded Cultural Resources within the Scope of the Records Search  
Site No. Recorded by/Date Description 

33-2766 McCarthy 1984 Bedrock milling features, since combined with 33-2767 
33-2767 Smallwood 2003; Love and 

Moffit 1994 
Bedrock milling features, groundstone, lithic scatter, and 
historic-period trash dump 

33-2768 McCarthy 1984 Bedrock milling feature 
33-2769 McCarthy 1984 Small camp site with bedrock milling features and 

groundstone 
33-4722 Love 1992 Gate valve and pipe from ca. 1930s-1940s water system 
33-4725 White 1989 Lithic scatter, groundstone 
33-4726 White 1989 Lithic scatter, groundstone 
33-7182 Meredith 1982 Single-family residence (Craftsman bungalow) 
33-7420 O'Brien 1982 Single-family residence, ca. 1935 
33-7783 O'Brien 1982 Single-family residence, ca. 1934 
33-7784 O'Brien 1982 Single-family residence, ca. 1910 
33-7785 O'Brien 1982 Farmhouse with associated structures, ca. 1888 
33-7786 O'Brien 1982 Single-family residence, ca. 1885 
33-7811 O'Brien 1982 Monument housing the Wildomar school bell 
33-9641 White 2000 Bedrock milling feature 
33-12289 Shepard 2002 Single-family residence 
33-12815 Love 1992 Electrical insulator, ca. 1900-1920 
33-13515 Swope 1988 Quartzite flake with cortex 
 
HISTORICAL RESEARCH 
 
Historic maps consulted for this study suggest that the project area has remained vacant 
and undeveloped throughout the historic period (Figs. 5-7).  In the 1880s, when the U.S. 
government conducted an official land survey in the Wildomar area, the only man-made 
features observed in the project vicinity—but not within the project boundaries—were a 
"Road from Temecula and Temescal" and a "Road to Santa Rosa" (GLO 1880).   
 
A decade later, the surrounding area presented a very different cultural landscape.  In 
1881-1883, the Atchison, Topeka and Santa Fe Railway Company launched a direct 
challenge to the Southern Pacific Railway Company's transportation monopoly in 
California by completing its first subsidiary in the state, the California Southern Railway,  
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Figure 4.  Previous cultural resources studies in the vicinity of the project area, listed by EIC file number.  

Locations of historical/archaeological sites are not shown as a protective measure.  
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from the San Diego area to San Bernardino.  
As Figure 5 shows, the California Southern 
Railway, later renamed the Southern 
California Railway, traversed in close 
proximity to the project area.   
 
The arrival of the Santa Fe and its fierce 
competition with the Southern Pacific 
ushered in a phenomenal land boom in 
southern California during the 1880s, and 
was a direct factor in the creation of the 
town of Wildomar, as mentioned above.  By 
the late 1890s, the Wildomar area 
demonstrated a settlement pattern that was 
typical in rural southern California, with 
crisscrossing roads lined by scattered 
buildings surrounding a more densely 
populated town center (Fig. 5).  The project 
area was located within the general 
perimeters of the Wildomar town center, but 
apparently remained unsettled at the time 
(Fig. 5). 
 

 
 
Figure 5.  The project area and vicinity in 1897-1898.  

(Source: USGS 1901)     
 

 
 
Figure 6.  The project area and vicinity in 1939.  

(Source: USGS 1942)    

 

 
 
Figure 7.  The project area and vicinity in 1951.  

(Source: USGS 1953)    
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After the original California Southern Railway was repeated washed out by floods in the 
Temecula and Railroad Canyons, the Santa Fe eventually abandoned its service between 
Elsinore and Temecula in 1935, and the rail line through Wildomar was subsequently 
removed (Hudson 1989:90).  After that, the only notable cultural features present in the 
immediate vicinity of the project area during the historic period were a few roads, 
including the forerunners of today's Gruwell Street and Central Street (Figs. 6, 7).  Based on 
its depiction in the historic maps, the project area appears to be relatively low in sensitivity 
for cultural resources from the historic period. 
 
NATIVE AMERICAN PARTICIPATION 
 
In response to CRM TECH's inquiry, the Native American Heritage Commission reported 
that the sacred lands record search identified no Native American cultural resources in the 
immediate project area.  However, noting that "the absence of specific site information in 
the Sacred Lands File does not guarantee the absence of cultural resources in any 'area of 
potential effect'," the commission suggested that local Native American representatives be 
contacted for additional information, and provided a list of potential contacts in the region 
(see App. 2). 
 
Upon receiving the commission's response, CRM TECH initiated correspondence with all 
nine individuals on the referral list and the organizations they represent.  In addition, John 
Gomez, Jr., Cultural Resources Coordinator for the Ramona Band of Cahuilla Indians, and 
Erica Helms, Cultural Resource Administrator for the Soboba Band of Luiseño Indians, 
were also contacted.  As of this time, two responses have been received (see App. 2).   
 
John Gomez, Jr., responded in writing on July 18, 2007.  In the letter, Mr. Gomez states that 
the Ramona Band of Cahuilla Indians is concerned about the protection of cultural 
resources and the proper treatment of sacred items and/or human remains that may be 
unearthed during the project.  He requests a copy of the cultural resources report for 
review and reserves the right to comment further in the future. 
 
In a letter dated August 7, 2007, Anna Hoover, Cultural Analyst for the Temecula Band of 
Luiseño Mission Indians, states that the project area lies within the boundaries of the tribe's 
ancestral territory.  Therefore, the tribe requests copies of all archaeological reports and 
further consultation with the project proponent and the Lead Agency if subsurface cultural 
resources are encountered. 
 
If any additional Native American responses over cultural resource issues are received in 
the future, they will be reported immediately to the project proponent. 
 
FIELD SURVEY 
 
The intensive-level field survey produced completely negative results for potential cultural 
resources.  The entire project area was closely inspected for any evidence of human 
activities dating to the prehistoric or historic periods, but none was found.  Modern trash 
was observed along the southwestern project boundary, which has been cleared of 
vegetation, and a tree house of recent origin was observed in the northwestern portion of 
the property.  However, no buildings, structures, objects, sites, features, or artifacts more 
than 50 years of age were encountered during the field survey. 
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DISCUSSION 
 
The purpose of this study is to identify any cultural resources within or adjacent to the 
project area, and to assist the County of Riverside in determining whether such resources 
meet the official definition of "historical resources," as provided in the California Public 
Resources Code, in particular CEQA. 
 
According to PRC §5020.1(j), "'historical resource' includes, but is not limited to, any object, 
building, site, area, place, record, or manuscript which is historically or archaeologically 
significant, or is significant in the architectural, engineering, scientific, economic, 
agricultural, educational, social, political, military, or cultural annals of California."  More 
specifically, CEQA guidelines state that the term "historical resources" applies to any such 
resources listed in or determined to be eligible for listing in the California Register of 
Historical Resources, included in a local register of historical resources, or determined to be 
historically significant by the Lead Agency (Title 14 CCR §15064.5(a)(1)-(3)). 
 
Regarding the proper criteria for the evaluation of historical significance, CEQA guidelines 
mandate that "a resource shall be considered by the lead agency to be 'historically 
significant' if the resource meets the criteria for listing on the California Register of 
Historical Resources" (Title 14 CCR §15064.5(a)(3)).  A resource may be listed in the 
California Register if it meets any of the following criteria: 
 

(1) Is associated with events that have made a significant contribution to the broad 
patterns of California's history and cultural heritage.  

(2) Is associated with the lives of persons important in our past. 
(3) Embodies the distinctive characteristics of a type, period, region, or method of 

construction, or represents the work of an important creative individual, or 
possesses high artistic values.  

(4) Has yielded, or may be likely to yield, information important in prehistory or 
history.  (PRC §5024.1(c)) 

 
As discussed above, no potential "historical resources" were previously recorded within or 
adjacent to the project area, and none was encountered during the present survey.  In 
addition, Native American input did not identify any sites of traditional cultural value in 
the vicinity, and historic maps suggest that the project area is relatively low in sensitivity 
for cultural resources from the historic period.  Based on these findings, and in light of the 
criteria listed above, the present report concludes that no historical resources exist within or 
adjacent to the project area. 
 
 

RECOMMENDATIONS 
 
CEQA establishes that "a project that may cause a substantial adverse change in the 
significance of a historical resource is a project that may have a significant effect on the 
environment" (PRC §21084.1).  "Substantial adverse change," according to PRC §5020.1(q), 
"means demolition, destruction, relocation, or alteration such that the significance of a 
historical resource would be impaired." 
 
Since no "historical resources" were encountered during the course of this study, CRM 
TECH presents the following recommendations to the County of Riverside: 
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• No historical resources exist within or adjacent to the project area, and thus the project 

as currently proposed will not cause a substantial adverse change to any known 
historical resources. 

• No further cultural resources investigation is necessary for the proposed project unless 
development plans undergo such changes as to include areas not covered by this study. 

• If buried cultural materials are discovered during any earth-moving operations 
associated with the project, all work in that area should be halted or diverted until a 
qualified archaeologist can evaluate the nature and significance of the finds. 

 
 

CONCLUSION 
 
The foregoing report has provided background information on the project area, outlined 
the methods used in the current study, and presented the results of the various avenues of 
research.  Throughout the course of the study, no "historical resources," as defined by 
CEQA, were encountered within or adjacent to the project area.  Therefore, the County of 
Riverside may reach a finding of No Impact regarding cultural resources, with the condition 
that any buried cultural materials unearthed during earth-moving activities be examined 
and evaluated by a qualified archaeologist prior to further disturbances. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CERTIFICATION:  I hereby certify that the statements furnished above and in the 

attached exhibits present the data and information required for this archaeological 
report, and that the facts, statements, and information presented are true and correct to 
the best of my knowledge and belief. 

 
DATE:      SIGNED:       
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APPENDIX 1: 
PERSONNEL QUALIFICATIONS 

 
PRINCIPAL INVESTIGATOR/HISTORIAN 

Bai "Tom" Tang, M.A. 
 
Education 
 
1988-1993 Graduate Program in Public History/Historic Preservation, UC Riverside. 
1987 M.A., American History, Yale University, New Haven, Connecticut. 
1982 B.A., History, Northwestern University, Xi'an, China. 
 
2000 "Introduction to Section 106 Review," presented by the Advisory Council on 

Historic Preservation and the University of Nevada, Reno. 
1994 "Assessing the Significance of Historic Archaeological Sites," presented by the 

Historic Preservation Program, University of Nevada, Reno. 
 
Professional Experience 
 
2002- Principal Investigator, CRM TECH, Riverside, California. 
1993-2002 Project Historian/Architectural Historian, CRM TECH, Riverside, California. 
1993-1997 Project Historian, Greenwood and Associates, Pacific Palisades, California. 
1991-1993 Project Historian, Archaeological Research Unit, UC Riverside. 
1990 Intern Researcher, California State Office of Historic Preservation, 

Sacramento. 
1990-1992 Teaching Assistant, History of Modern World, UC Riverside. 
1988-1993 Research Assistant, American Social History, UC Riverside. 
1985-1988 Research Assistant, Modern Chinese History, Yale University. 
1985-1986 Teaching Assistant, Modern Chinese History, Yale University. 
1982-1985 Lecturer, History, Xi'an Foreign Languages Institute, Xi'an, China. 
 
Honors and Awards 
 
1988-1990 University of California Graduate Fellowship, UC Riverside. 
1985-1987 Yale University Fellowship, Yale University Graduate School. 
1980, 1981 President's Honor List, Northwestern University, Xi'an, China. 
 
Cultural Resources Management Reports 
 
Preliminary Analyses and Recommendations Regarding California's Cultural Resources 
Inventory System (With Special Reference to Condition 14 of NPS 1990 Program Review 
Report).  California State Office of Historic Preservation working paper, Sacramento, 
September 1990. 
 
Numerous cultural resources management reports with the Archaeological Research Unit, 
Greenwood and Associates, and CRM TECH, since October 1991. 
 
Membership 
 
California Preservation Foundation. 
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PRINCIPAL INVESTIGATOR/ARCHAEOLOGIST 
Michael Hogan, Ph.D., RPA* 

 
Education 
 
1991 Ph.D., Anthropology, University of California, Riverside. 
1981 B.S., Anthropology, University of California, Riverside; with honors. 
1980-1981 Education Abroad Program, Lima, Peru. 
 
2002 Section 106—National Historic Preservation Act: Federal Law at the Local 

Level.  UCLA Extension Course #888.  
2002 "Recognizing Historic Artifacts," workshop presented by Richard Norwood, 

Historical Archaeologist. 
2002 "Wending Your Way through the Regulatory Maze," symposium presented 

by the Association of Environmental Professionals. 
1992 "Southern California Ceramics Workshop," presented by Jerry Schaefer. 
1992 "Historic Artifact Workshop," presented by Anne Duffield-Stoll. 
 
Professional Experience 
 
2002- Principal Investigator, CRM TECH, Riverside, California. 
1999-2002 Project Archaeologist/Field Director, CRM TECH, Riverside. 
1996-1998 Project Director and Ethnographer, Statistical Research, Inc., Redlands. 
1992-1998 Assistant Research Anthropologist, University of California, Riverside 
1992-1995 Project Director, Archaeological Research Unit, U. C. Riverside. 
1993-1994 Adjunct Professor, Riverside Community College, Mt. San Jacinto College, 

U.C. Riverside, Chapman University, and San Bernardino Valley College. 
1991-1992 Crew Chief, Archaeological Research Unit, U. C. Riverside. 
1984-1998 Archaeological Technician, Field Director, and Project Director for various 

southern California cultural resources management firms. 
 
Research Interests 
 
Cultural Resource Management, Southern Californian Archaeology, Settlement and 
Exchange Patterns, Specialization and Stratification, Culture Change, Native American 
Culture, Cultural Diversity. 
 
Cultural Resources Management Reports 
 
Author and co-author of, contributor to, and principal investigator for numerous cultural 
resources management study reports since 1986.   
 
Memberships 
 
* Register of Professional Archaeologists. 
Society for American Archaeology. 
Society for California Archaeology. 
Pacific Coast Archaeological Society. 
Coachella Valley Archaeological Society. 
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PROJECT ARCHAEOLOGIST/REPORT WRITER 
Deirdre Encarnación, M.A. 

 
Education 
 
2003 M.A., Anthropology, San Diego State University, California. 
2000 B.A., Anthropology, minor in Biology, with honors; San Diego State 

University, California. 
1993 A.A., Communications, Nassau Community College, Garden City, N.Y. 
 
2001  Archaeological Field School, San Diego State University. 
2000  Archaeological Field School, San Diego State University. 
 
Professional Experience 
 
2004- Project Archaeologist/Report Writer, CRM TECH, Riverside, California. 
2001-2003 Part-time Lecturer, San Diego State University, California. 
2001  Research Assistant for Dr. Lynn Gamble, San Diego State University. 
2001  Archaeological Collection Catalog, SDSU Foundation. 
 
 

PROJECT ARCHAEOLOGIST 
Nina Gallardo, B.A. 

 
Education 
 
2004 B.A., Anthropology/Law and Society, University of California, Riverside. 
 
Professional Experience 
 
2004- Project Archaeologist, CRM TECH, Riverside. 

 • Surveys, excavations, mapping, and records searches. 
 
Honors and Awards 
 
2000-2002 Dean's Honors List, University of California, Riverside. 
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PROJECT ARCHAEOLOGIST/FIELD DIRECTOR 
Daniel Ballester, B.A. 

 
Education 
 
1998 B.A., Anthropology, California State University, San Bernardino. 
1997 Archaeological Field School, University of Las Vegas and University of 

California, Riverside. 
1994 University of Puerto Rico, Rio Piedras, Puerto Rico. 
 
2002 "Historic Archaeology Workshop," presented by Richard Norwood, Base 

Archaeologist, Edwards Air Force Base; presented at CRM TECH, Riverside. 
 
Professional Experience 
 
2002- Field Director, CRM TECH, Riverside. 
 • Report writing, site record preparation, and supervisory responsibilities 

over all aspects of fieldwork and field crew. 
1999-2002 Project Archaeologist, CRM TECH, Riverside. 
 • Survey, testing, data recovery, monitoring, and mapping. 
1998-1999 Field Crew, K.E.A. Environmental, San Diego. 
 • Two and a half months of excavations on Topomai village site, Marine 

Corp Air Station, Camp Pendleton. 
1998 Field Crew, A.S.M. Affiliates, Encinitas. 
 • Two weeks of excavations on a site on Red Beach, Camp Pendleton, and 

two weeks of survey in Camp Pendleton, Otay Mesa, and Encinitas. 
1998 Field Crew, Archaeological Research Unit, University of California, Riverside. 
 • Two weeks of survey in Anza Borrego Desert State Park and Eureka 

Valley, Death Valley National Park. 
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APPENDIX 2 
 

CORRESPONDENCE WITH 
NATIVE AMERICAN REPRESENTATIVES* 

 
 

                                                
* A total of 11 local Native American representatives were contacted; a sample letter is included in this report. 



  

 
 

 CRM TECH 
F A X  C O V E R  F A X  C O V E R  

S H E E TS H E E T   
 

1016 E. Cooley Drive 
Suite B 

Colton, CA 92324 
909 · 824 ·6400· Tel  
909 · 824 · 64 05 · Fax  

 
 

To: 
        Native American  
 Heritage Commission  

 
Fax: 
      (916) 657-5390  
 
 
From: 
 
           Nina Gallardo  

 
Date: 
              July 13, 2007   

 
Number of pages (including this 
cover sheet):  
 

   2    
 
HARDCOPY: 
 
    will follow by mail 
 
 √   will not follow unless 

requested 
 

 
 

 
RE: Sacred Land records search 
 
 
 
This is to request a Sacred Lands records search  
 

Name of project: 
Tentative Tract Map 33840; APN 376-043-027 
(Gruwell & Central) 
CRM TECH #2108 
 
Location:   
In the Community of Wildomar 
Riverside County 
 
USGS 7.5' quad sheet data:   
Wildomar, Calif.; 
La Laguna (Stearns) land grant; T6S R4W, SBBM  
 

Please call if you need more information or have any 
questions.   
 
Results may be faxed to the number above.   
 
I appreciate your assistance in this matter.   
 
 
 
 
 
 
Map included 
 

  
 
 

 









  

July 18, 2007 
 
 

Bennae Calac, Cultural Resource Director 
Soboba Band of Luiseño Indians 
P. O. Box 487 
San Jacinto, CA 92381 
 
 
RE: Three Acres in APN 376-043-027 
 In the Community of Wildomar, Riverside County 
 CRM TECH Contract #2108 
 
Dear Ms. Calac: 
 
As part of a cultural resources study on the property referenced above, I am writing to 
request your input on potential Native American cultural resources in or near the project 
area.  Please respond at your earliest convenience if you have any specific knowledge of 
sacred/religious sites or other sites of Native American traditional cultural value within or 
near the project area.  The lead agency for this project is the County of Riverside for CEQA 
compliance purposes.   
 
The project area is located along Front Street between Gruwell Street and Central Avenue, 
in the community of Wildomar, Riverside County.  The accompanying map, based on the 
USGS Wildomar, Calif., 7.5' quadrangle, depicts the location of the project area in a portion 
of the La Laguna (Stearns) land grant, T6S R4W, SBBM. 
 
Any information, concerns or recommendations regarding cultural resources in the vicinity 
of the project area may be forwarded to CRM TECH by telephone, e-mail, facsimile or 
standard mail.  Thank you for the time and effort in addressing this important matter. 
 
Respectfully, 
 
 
 
Melissa Hernandez 
CRM TECH 
 
 
 
 
 
 
 
 
 
 
Encl.: Project location map 
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APPENDIX 7: PRELIMINARY 
HYDROLOGY STUDY 

 



 



 

PRELIMINARY 

HYDROLOGY STUDY  

FOR 

TR 33840 

CITY OF WILDOMAR  

 

 

PREPARED BY 

  
 

RICH SOLTYSIAK  

RCE NO. 37233 

30519 Wailea Court Temecula, California 92592  (951) 691-7706 
   

MAY 7, 2013



 

 

I. BACKGROUND 

TR 33840 proposes to subdivide 4.07 acres into 15 residential lots under R-1 Zoning 
requirements. The project site is located in the City of Wildomar and bordered by 
Wildomar Channel to the northeast, Gruwell Street to the nortwest, Central Street to the 
southeast, and existing homes to the southwest. The site is presently zoned rural 
residential, vacant, and unimproved.  
  
 
Existing Drainage 
 
The project site is currently vacant, unimproved, and covered with natural vegetation. 
The site drains by overland flow generally from the northeast border of Gruwell Street to 
the southwest to Central Street. Central Street in turn drains directly into Wildomar 
Channel. For information purposes, the existing drainage flows discharged off site for the 
undeveloped condition was calculated to be 3.5 cfs and 6.1 cfs for the 10-year and 100-
year storms respectively.   
   
 
Proposed Drainage 
 
The storm run off from the developed residential site will be directed to the proposed 
internal private street, “A” Street. “A” Street will convey flows via rolled curb and gutter 
southwesterly to the cul-de-sac adjacent to Central Street.  Flows within the cul-de-sac 
will be directed to a low point fronting lot 15 adjacent to the property line with lot 14. 
The low point within Street “A” will be conveyed thorough a vegetated swale BMP 
within lot 15. The filtered flows from the vegetated swale will then outlet to Wildomar 
Channel via a grated inlet and 24” RCP. The existing drainage flows discharged into 
Wildomar Channel for the developed condition was calculated to be 5.3 cfs and 8.7 cfs 
for the 10-year and 100-year storms respectively.   
 
Private Street “A”, the vegetated swale, and the outlet to Wildomar Channel will be 
owned and maintained by the projects Home Owner Association. 
 

30519 Wailea Court Temecula, California 92592  (951) 691-7706 
   

Drainage from the Project will be discharged directly to a publicly-owned, operated and 
maintained MS4; the discharge will be in full compliance with Riverside County Flood 
Control requirements for connections and discharges to the MS4; the discharge will not 
significantly impact stream habitat in proximate; and the discharge will be  authorized by 



 

30519 Wailea Court Temecula, California 92592  (951) 691-7706 
   

the Flood Control District via encroachment permit. Therefore detention of the developed 
flows versus existing flows will not be required by the Riverside County Flood Control 
District as part of this project. 

 
II. PURPOSE OF STUDY 

This hydrology report is intended to support the approval of TR 33840 from a drainage 
perspective. 
 
III. METHODOLOGY 

The hydrology report incorporates a CivilCADD/Civil Design Computer Program based 
on the Riverside County Flood Control and Water Conservation Rational Method 
Hydrology. This computer program requires input data for rainfall, soil type, type of 
development, and topographic data for the study area. 
The Riverside County Flood Control District Hydrology Manual establishes drainage 
criteria as follows and as depicted in the attached exhibit: 

 10-yr storm to be contained in curb and gutter. 
 100-yr storm to be contained within road right-of way 

 
Rainfall Data: Standard intensity-duration curve data generated from Plate D-4.1 of the 
Riverside County Flood Control and Water Conservation Rational Hydrology Manual for 
the Lake Elsinore-Wildomar area was used.  
 
Soil Type Data: The soil type was obtained from the Hydrologic Soils Group Map within 
the Riverside County Flood Control and Water Conservation Rational Hydrology 
Manual. A copy of this map (Plate 1.51) is included within this report. The soil type 
obtained from the Hydrologic Soils Group Map was determined to be type B. 
 
Type of Development: The project site is planned for R-1 residential development. 
Therefore the hydrology report incorporates factors that generate discharges representing 
single family residential type development. 
 
Topographic Data: The Hydrology Map, Exhibit defines the subareas and contains 
information used as the basis of generating the project hydrology study.
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10 YEAR STORM 

ULTIMATE CONDITIONS  

 

 

 

 

 

  RDS & Associates 

 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/02/13  File:hookdevc10.out 
 ------------------------------------------------------------------------ 
 Wildomar Tr 33840 
 Preliminary Hydrology 
 10-yr Rational Method 
 Developed Condition 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 RDS Associates, Temecula, CA - S/N   936 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Elsinore-Wildomar ] area used. 
 10 year storm 10 minute intensity =  2.320(In/Hr) 
 10 year storm 60 minute intensity =  0.980(In/Hr) 
 100 year storm 10 minute intensity =  3.540(In/Hr) 
 100 year storm 60 minute intensity =  1.500(In/Hr) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.980(In/Hr) 
 Slope of intensity duration curve = 0.4800 
 
 
 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   638.000(Ft.) 
 Top (of initial area) elevation =    49.100(Ft.) 
 Bottom (of initial area) elevation =    44.100(Ft.) 
 Difference in elevation =     5.000(Ft.) 
 Slope =    0.00784  s(percent)=       0.78 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.620 min. 
 Rainfall intensity =      1.997(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.745 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 



 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.964(CFS) 
 Total initial stream area =        1.320(Ac.) 
 Pervious area fraction = 0.500 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =    44.100(Ft.) 
 End of street segment elevation =    40.960(Ft.) 
 Length of street segment  =   582.000(Ft.) 
 Height of curb above gutter flowline  =    4.0(In.) 
 Width of half street (curb to crown)  =  13.000(Ft.) 
 Distance from crown to crossfall grade break  =  11.250(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.150 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   1.750(Ft.) 
 Gutter hike from flowline =  1.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.021(CFS) 
 Depth of flow =   0.241(Ft.), Average velocity =   1.551(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   9.651(Ft.) 
 Flow velocity =   1.55(Ft/s) 
 Travel time =    6.25 min.     TC =   19.87  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.726 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.666(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.718(CFS) for      1.420(Ac.) 
 Total runoff =      3.682(CFS) Total area =       2.740(Ac.) 
 Street flow at end of street =      3.682(CFS) 
 Half street flow at end of street =      1.841(CFS) 
 Depth of flow =   0.257(Ft.), Average velocity =   1.627(Ft/s) 
 Flow width (from curb towards crown)=  10.435(Ft.) 
 
 
 
 
 



 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      102.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.726 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    19.87 min. 
 Rainfall intensity =      1.666(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.609(CFS) for      1.330(Ac.) 
 Total runoff =      5.291(CFS) Total area =       4.070(Ac.) 
 End of computations, total study area =            4.07 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.500  
 Area averaged RI index number =  56.0 
 
 
 



 

 

 

 

10 YEAR STORM 

EXISTING CONDITIONS  

 

 

 

 

 

  RDS & Associates 

 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 04/26/13  File:hook10undeveloped.out 
 ------------------------------------------------------------------------ 
 Wildomar Tr 33840 
 Preliminary Hydrology 
 10-yr Rational Method 
 Undeveloped Condition 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 RDS Associates, Temecula, CA - S/N   936 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Elsinore-Wildomar ] area used. 
 10 year storm 10 minute intensity =  2.320(In/Hr) 
 10 year storm 60 minute intensity =  0.980(In/Hr) 
 100 year storm 10 minute intensity =  3.540(In/Hr) 
 100 year storm 60 minute intensity =  1.500(In/Hr) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.980(In/Hr) 
 Slope of intensity duration curve = 0.4800 
 
 
 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   750.000(Ft.) 
 Top (of initial area) elevation =    48.900(Ft.) 
 Bottom (of initial area) elevation =    43.000(Ft.) 
 Difference in elevation =     5.900(Ft.) 
 Slope =    0.00787  s(percent)=       0.79 
 TC = k(0.710)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   26.432 min. 
 Rainfall intensity =      1.453(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (fair cover) subarea            
 Runoff Coefficient = 0.637 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 



 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      2.221(CFS) 
 Total initial stream area =        2.400(Ac.) 
 Pervious area fraction = 1.000 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =     43.000(Ft.) 
 End of natural channel elevation =     41.000(Ft.) 
 Length of natural channel  =   550.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =      2.994(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   1.13(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0036 
 Corrected/adjusted channel slope =  0.0036 
 Travel time =    8.10 min.     TC =   34.53  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (fair cover) subarea            
 Runoff Coefficient = 0.613 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.278(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.307(CFS) for      1.670(Ac.) 
 Total runoff =      3.529(CFS) Total area =       4.070(Ac.) 
 End of computations, total study area =            4.07 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  69.0 
 
 
 



 

  RDS & Associates 

 

 

 

100 YEAR STORM 

ULTIMATE CONDITIONS



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/02/13  File:hookdevc100.out 
 ------------------------------------------------------------------------ 
 Wildomar TR33840 
 Preliminary Hydrology 
 100-yr Rational Method 
 Developed Condition 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 RDS Associates, Temecula, CA - S/N   936 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Elsinore-Wildomar ] area used. 
 10 year storm 10 minute intensity =  2.320(In/Hr) 
 10 year storm 60 minute intensity =  0.980(In/Hr) 
 100 year storm 10 minute intensity =  3.540(In/Hr) 
 100 year storm 60 minute intensity =  1.500(In/Hr) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.500(In/Hr) 
 Slope of intensity duration curve = 0.4800 
 
 
 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   638.000(Ft.) 
 Top (of initial area) elevation =    49.100(Ft.) 
 Bottom (of initial area) elevation =    44.100(Ft.) 
 Difference in elevation =     5.000(Ft.) 
 Slope =    0.00784  s(percent)=       0.78 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.620 min. 
 Rainfall intensity =      3.056(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.785 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 



 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.168(CFS) 
 Total initial stream area =        1.320(Ac.) 
 Pervious area fraction = 0.500 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =    44.100(Ft.) 
 End of street segment elevation =    40.960(Ft.) 
 Length of street segment  =   582.000(Ft.) 
 Height of curb above gutter flowline  =    4.0(In.) 
 Width of half street (curb to crown)  =  13.000(Ft.) 
 Distance from crown to crossfall grade break  =  11.250(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.150 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [2] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   1.750(Ft.) 
 Gutter hike from flowline =  1.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      4.871(CFS) 
 Depth of flow =   0.281(Ft.), Average velocity =   1.743(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  11.642(Ft.) 
 Flow velocity =   1.74(Ft/s) 
 Travel time =    5.57 min.     TC =   19.19  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.771 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.593(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.837(CFS) for      1.420(Ac.) 
 Total runoff =      6.004(CFS) Total area =       2.740(Ac.) 
 Street flow at end of street =      6.004(CFS) 
 Half street flow at end of street =      3.002(CFS) 
 Depth of flow =   0.301(Ft.), Average velocity =   1.834(Ft/s) 
 Flow width (from curb towards crown)=  12.627(Ft.) 
 
 
 
 
 



 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      102.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.771 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    19.19 min. 
 Rainfall intensity =      2.593(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.657(CFS) for      1.330(Ac.) 
 Total runoff =      8.661(CFS) Total area =       4.070(Ac.) 
 End of computations, total study area =            4.07 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.500  
 Area averaged RI index number =  56.0 
 
 
 



 

 

 

 

100 YEAR STORM 

EXISTING CONDITIONS  

 

  RDS & Associates 

 



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 04/26/13  File:hook100undeveloped.out 
 ------------------------------------------------------------------------ 
 Wildomar TR 33840 
 Preliminary Hydrology 
 100-yr Rational Method 
 Undeveloped Condition 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 RDS Associates, Temecula, CA - S/N   936 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Elsinore-Wildomar ] area used. 
 10 year storm 10 minute intensity =  2.320(In/Hr) 
 10 year storm 60 minute intensity =  0.980(In/Hr) 
 100 year storm 10 minute intensity =  3.540(In/Hr) 
 100 year storm 60 minute intensity =  1.500(In/Hr) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.500(In/Hr) 
 Slope of intensity duration curve = 0.4800 
 
 
 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   750.000(Ft.) 
 Top (of initial area) elevation =    48.900(Ft.) 
 Bottom (of initial area) elevation =    43.000(Ft.) 
 Difference in elevation =     5.900(Ft.) 
 Slope =    0.00787  s(percent)=       0.79 
 TC = k(0.710)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   26.432 min. 
 Rainfall intensity =      2.223(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (fair cover) subarea            
 Runoff Coefficient = 0.709 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 



 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      3.783(CFS) 
 Total initial stream area =        2.400(Ac.) 
 Pervious area fraction = 1.000 
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =     43.000(Ft.) 
 End of natural channel elevation =     41.000(Ft.) 
 Length of natural channel  =   550.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =      5.099(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   1.28(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0036 
 Corrected/adjusted channel slope =  0.0036 
 Travel time =    7.17 min.     TC =   33.60  min. 
 
 
  Adding area flow to channel 
 UNDEVELOPED (fair cover) subarea            
 Runoff Coefficient = 0.691 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.981(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.286(CFS) for      1.670(Ac.) 
 Total runoff =      6.069(CFS) Total area =       4.070(Ac.) 
 End of computations, total study area =            4.07 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  69.0 
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OWNER’S CERTIFICATION 
 
This project-specific Water Quality Management Plan (WQMP) has been prepared for:  

Zareh Hookasian Owner/Developer 

by RDS and Associates for the project known as TR 33840 at Wildomar, Ca. 
 
This WQMP is intended to comply with the requirements of the City of Wildomar, Ca for TR 
33840, which includes the requirement for the preparation and implementation of a preliminary 
project-specific WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall 
be responsible for the implementation of this WQMP and will ensure that this WQMP is 
amended as appropriate to reflect up-to-date conditions on the site.  This WQMP will be 
reviewed with the facility operator, facility supervisors, employees, tenants, maintenance and 
service contractors, or any other party (or parties) having responsibility for implementing 
portions of this WQMP.  At least one copy of this WQMP will be maintained at the project site 
or project office in perpetuity. 

The undersigned is authorized to certify and to approve implementation of this WQMP.  The 
undersigned is aware that implementation of this WQMP is enforceable under the City of 
Wildomar Water Quality Ordinance and San Diego Regional Water Quality Control Board MS-4 
permit dated July 14, 2004 (Order No. R9-2012-0016). 
 

If the undersigned transfers its interest in the subject property/project, its successor in interest the 
undersigned shall notify the successor in interest of its responsibility to implement this WQMP. 

 
 
"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been 
reviewed and accepted and that the WQMP will be transferred to future successors in interest." 
 
 
         
Owner’s Signature      Date 
 
              
Owner’s Printed Name       Owner’s Title/Position 
 

Zareh Hookassian 
3173 Vera Valley Road 
Franklin, TN 37064  
Telephone: (615) 838-4820  
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I. Project Description 
 
 

Project Site Address:  TR 33840  

City of Wildomar, CA, 92595  

Planning Area/ 
Community Name/ 
Development Name: Wildomar California  
 

APN Number(s): APN 376-043-027  

Thomas Bros. Map:  Page 897 Grid B7  

Project Watershed: Santa Margarita  

Sub-watershed: 902.31 Wildomar HSA  

Project Site Size: 4.07 Acres  

Standard Industrial Classification (SIC) Code: N/A   

Formation of Home Owners’ Association (HOA) or Property Owners Association (POA): 

Y   N   

 

Additional Permits/Approvals required for the Project 

AGENCY Permit required 

State Department of Fish and Game, 1601 Streambed 
Alteration Agreement 

Y   N  

State Water Resources Control Board, Clean Water Act 
(CWA)  section 401 Water Quality Certification 

Y   N  

US Army Corps of Engineers, CWA section 404 permit Y   N  

US Fish and Wildlife, Endangered Species Act section 7 
biological opinion 

Y   N  

Other (please list in the space below as required) 
Riverside County Flood Control and Water 
Conservation District  

City of Wildomar      

Encroachment Permit 
 
 

           Grading Permit 

  
 

This Preliminary Project-Specific Water Quality Management Plan is for a future residential tract in the City of 
Wildomar, Riverside County, Ca. The development presently consists of subdividing an existing vacant 4.07 
acre parcel into 15 individual single family residential lots.  

 May 7, 2013



Water Quality Management Plan (WQMP) 

Tentative Tract Map No. 33840 

 

 A-2
 May 7, 2013 

 
The site is located adjacent to Wildomar Channel to the northeast, Gruwell Street to the nortwest, Central Street 
to the southeast, and existing houses to the southwest. The site is presently zoned rural residential, vacant, and 
unimproved.  
 

Appendix A of this preliminary project-specific WQMP will include a complete copy of the final Conditions of 
Approval when available.  Appendix B of this preliminary project-specific WQMP shall include: 

1. A Vicinity Map identifying the project site and surrounding planning areas in sufficient detail to 
allow the project site to be plotted on Co-Permittee base mapping; and 

2. A Site Plan for the project.  The Site Plan included as part of Appendix B depicts the following 
project features: 

 Location and identification of all structural BMPs, including Treatment Control BMPs. 

 Landscaped areas. 

 Paved areas and intended uses (i.e., parking, outdoor work area, outdoor material storage area, 
sidewalks, patios, tennis courts, etc.). 

 Number and type of structures and intended uses (i.e., buildings, tenant spaces, dwelling units, 
community facilities such as pools, recreation facilities, tot lots, etc.). 

 Infrastructure (i.e., streets, storm drains, etc.) that will revert to public agency ownership and 
operation. 

 Location of existing and proposed public and private storm drainage facilities (i.e., storm 
drains, channels, basins, etc.), including catch basins and other inlets/outlet structures.  Existing 
and proposed drainage facilities should be clearly differentiated. 

 Location(s) of Receiving Waters to which the project directly or indirectly discharges. 

 Location of points where onsite (or tributary offsite) flows exit the property/project site. 

 Proposed drainage areas boundaries, including tributary offsite areas, for each location where 
flows exits the property/project site.  Each tributary area should be clearly denoted. 

 Pre- and post-project topography. 

 

Appendix G of this preliminary project-specific WQMP shall include copies of CC&Rs, Covenant and 
Agreements, and/or other mechanisms used to ensure the ongoing operation, maintenance, funding, transfer and 
implementation of the project-specific WQMP requirements when available. 

 

Project Owner:  Zareh Hookasian 
   3173 Vera Valley Drive 
   Franklin, TN 36064 
   Telephone: 615-838-4820 
 

WQMP Preparer: Rich Soltysiak/RDS and Associates  
30519 Wailea Ct 
Temecula, Ca, 92592 
Telephone: 951-691-7706 
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II. Site Characterization  
 

Land Use Designation or Zoning:  MDR/R-R existing to be rezoned MDR/R-1  

 

Current Property Use: Vacant and Unimproved 

 

Proposed Property Use: R-1 Residential Tract  

 
 
Availability of Soils Report: Y  √   N    Note: A soils report is required if infiltration BMPs are 

utilized.  Attach report in Appendix E. 
  
 
Phase 1 Site Assessment: Y  √   N   Note: If prepared, attached remediation summary 

and use restrictions in Appendix H.  
 

Receiving Waters for Urban Runoff from Site  

Receiving 
Waters 

303(d) List 
Impairments 

Designated Beneficial Uses Proximity to RARE 
Beneficial Use 

2.31 Wildomar 
Channel  

Iron, Manganese, 
Nitrogen 

(MUN), (AGR), (IND), (PROC), (REC-2), 
(WARM), (WILD)  50’ 

2.32 Murrieta 
Creek  

Iron, Manganese, 
Nitrogen  

(MUN), (AGR), (IND), (PROC), (REC-2), 
(WARM), (WILD)  1 Mile 

2.22 Santa 
Margarita River  Phosphorous (MUN), (AGR), (IND),  (REC-1) (REC-2), 

(WARM), (COLD),(WILD), (RARE)  12 Miles 
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III. Pollutants of Concern  

 

Urban Runoff Pollutants:    

 
Type of 
Development 
(Land Use) 

Sediment/ 
Turbidity 

 
Nutrients 

Organic 
Compounds

Trash & 
Debris

Oxygen 
Demanding 
Substances

Bacteria 
& 

Viruses 

Oil 
& 

Grease 

 
Pesticides

 
Metals

Detached 
Residential 
Development E E N E E E E E N 
Streets, 
Highways & 
Freeways 

 
P 

 
P(1) 

 
P(4) 

 
P 

 
P(1) 

 
P(6) 

 
P 

 
P(1) 

 
P 

E = Expected      P = Potential  N = Not Expected 

(1) A potential pollutant if landscaping or open area exists on the project site 
(2) A potential pollutant if the project includes uncovered parking areas 
(3) A potential pollutant if land use involves animal waste 
(4) Specifically, petroleum hydrocarbons 
(5) Specifically, solvents 
(6) Bacterial indicators are routinely detected in pavement runoff 

 
A description of Urban Runoff Pollutants of Concern Expected per the table above: 
 
Sediments – Sediments are soils or other surficial materials eroded and then transported or 
deposited by the action of wind, water, ice or gravel. Sediments can increase turbidity, clog fish gills, 
reduce spawning habitat, lower young aquatic organisms survival rates, smother bottom dwelling 
organisms, and suppress aquatic vegetation growth.  
 
Nutrients – Nutrients are inorganic substances, such as nitrogen and phosphorus. They commonly 
exist in the form of mineral salts that are either dissolved or suspended in water. Primary sources of 
nutrients in Urban Runoff are fertilizers and eroded soils. Excessive discharge of nutrients to water 
bodies and streams can cause excessive aquatic algae and plant growth. Such excessive production, 
referred to as cultural eutrophication, may lead to excessive decay of organic matter in the water 
body, loss of oxygen in the water, release of toxins in sediment, and the eventual death of aquatic 
organisms.  
 
Organic Compounds – Pesticides and PCBs are toxic organic compounds that are particularly 
dangerous in the aquatic environment. Excessive application of insecticides, herbicides, fungicides, 
and rodenticides, or application of any of these shortly before a storm can result in toxic pesticide 
chemicals being carried from agricultural lands, construction sites, parks, golf courses, and residential 
lawns to receiving waters. Many pesticide compounds are extremely toxic to aquatic organisms and 
can cause fish kills. PCBs are a similar class of toxic organic compounds. Then can contaminate 
stormwater through leaking electrical transformers. PCBs can settle on sediments of receiving waters 
and like pesticide compounds present a serious toxic threat to aquatic organisms that come in 
contact with them. Many other toxic organic compounds can also affect receiving waters. These toxic 
compounds include phenols, glycol ethers, esters, nitrosamines, and other nitrogen compounds. 
Common sources of these compounds include wood preservatives, antifreeze, dry cleaning 
chemicals, cleansers, and a variety of other chemical products. Like pesticides and PCBs these other 
organic compounds can be lethal to aquatic organisms.  
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Trash and Debris – Trash (such as paper, plastic, polystyrene packing foam, and aluminum 
materials) and biodegradable organic matter (such as leaves, grass cuttings, and food waste) are 
general waste products on the landscape. The presence of trash and debris may have a significant 
impact on the recreational value of water body and aquatic habitat. Excess organic matter can create 
a high biochemical oxygen demand in a stream and thereby lover its water quality. In addition, in 
areas where stagnant water exists, the presence of excess organic matter can promote septic 
conditions resulting in the growth of undesirable organisms and the release of odorous and 
hazardous compounds such as hydrogen sulfide.  
 
Oxygen-Demanding Substances – This category includes biodegradable organic material as well 
as chemicals that react with dissolved oxygen in water to form other compounds. Proteins 
carbohydrates and fats are examples of biodegradable organic compounds such as ammonia and 
hydrogen sulfide are examples of oxygen-demanding compounds. The oxygen demand of a 
substance can lead to depletion of dissolved oxygen in a water body and possibly the development of 
septic conditions.  
 
Pathogens – Pathogens (bacteria and viruses) are ubiquitous microorganisms that thrive under 
certain environmental conditions. Their proliferation is typically caused by the transport of animal or 
human fecal wastes from the watershed. Water, containing excessive bateria and viruses can alter 
the aquatic habitat and create a harmful environment for humans and aquatic life. Also, the 
decomposition of excess organic waste causes increased growth of undesirable organisms in the 
water.  
 
Oil and Grease – Oil and grease are characterized as high-molecular weight organic compounds. 
Primary sources of oil and grease are petroleum hydrocarbon products, motor products from leaking 
vehicles, esters, oils, fats, waxes, and high molecular-weight fatty acids. Introduction of these 
pollutants to the water bodies are very possibly due to the wide uses and applications of some of 
these products in municipal, residential, commercial, industrial, and construction areas. Elevated oil 
and grease content can decrease the aesthetic value of the water body, as well as the water quality.  
 
Pesticides – Pesticides (including herbicides) are chemical compounds commonly used to control 
nuisance growth or prevalence of organisms. Excessive or improper application of a pesticide may 
result in runoff containing toxic levels of its active ingredient.  
 
Metals – The primary source of metal pollution in Urban Runoff is typically commercially available 
metals and metal products. Metals of concern include cadmium, chromium, copper, lead, mercury, 
and zinc. Lean and chromium have been used as corrosion inhibitors in primer coatings and cooling 
tower systems. Metals are also raw material components in non-metal products such as fuels, 
adhesives, paints, and other coatings. At low concentrations naturally occurring in soil, metals may 
not be toxic. However, at higher concentrations, certain metals can be toxic to aquatic life. Humans 
can be impacted from contaminated groundwater resources, and bioaccumulation of metals in fish 
and shellfish. Environmental concerns, regarding the potential for release of metals to the 
environment, have already led to restricted metal usage in certain applications.  
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IV. Hydrologic Conditions of Concern  
 

Impacts to the hydrologic regime resulting from the Project may include increased runoff volume and velocity; 
reduced infiltration; increased flow frequency, duration, and peaks; faster time to reach peak flow; and water 
quality degradation. Under certain circumstances, changes could also result in the reduction in the amount of 
available sediment for transport; storm flows could fill this sediment-carrying capacity by eroding the 
downstream channel. These changes have the potential to permanently impact downstream channels and habitat 
integrity. A change to the hydrologic regime of a Project’s site would be considered a hydrologic condition of 
concern if the change would have a significant impact on downstream erosion compared to the pre-development 
condition or have significant impacts on stream habitat, alone or as part of a cumulative impact from 
development in the watershed. 

This project-specific WQMP is not required to address the issue of Hydrologic Conditions of Concern because  
Condition A applies in that the site discharges to Wildomar Channel: 

 Condition A: Runoff from the Project is discharged directly to a publicly-owned, operated and 
maintained MS4; the discharge is in full compliance with Co-Permittee requirements for connections 
and discharges to the MS4 (including both quality and quantity requirements); the discharge would not 
significantly impact stream habitat in proximate Receiving Waters; and the discharge is authorized by 
the Co-Permittee. 

 Condition B: The project disturbs less than 1 acre.  The disturbed area calculation should include all 
disturbances associated with larger plans of development. 

 Condition C: The project’s runoff flow rate, volume, velocity and duration for the post-development 
condition do not exceed the pre-development condition for the 2-year, 24-hour and 10-year 24-hour 
rainfall events.  This condition can be achieved by minimizing impervious area on a site and 
incorporating other site-design concepts that mimic pre-development conditions.  This condition must 
be substantiated by hydrologic modeling methods acceptable to the Co-Permittee. 

This Project meets the following condition: Condition A: Runoff from the Project is discharged 
directly to a publicly-owned, operated and maintained MS4; the discharge is in full compliance with 
Co-Permittee requirements for connections and discharges to the MS4 (including both quality and 
quantity requirements); the discharge would not significantly impact stream habitat in proximate 
Receiving Waters; and the discharge is authorized by the Co-Permittee 

Therefore, supporting engineering studies, calculations, and reports are not required to be 
included in Appendix C. 

 
 

 2 year – 24 hour 10 year – 24 hour 

 Precondition Post-condition Precondition Post-condition 

Discharge (cfs)     

Velocity (fps)     

Volume (cubic feet)     

Duration (minutes)     
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V. Best Management Practices 
 

V.1 SITE DESIGN BMPS 

 
TR 33840 consists of 15 lots accessed by a private street. The property is bordered to the east by Wildomar 
Channel, the upstream portion of Murrieta Creek. The project site plan incorporates a vegetated swale as a 
structural BMP as well as the various non-structural BMP’s as required as part of this WQMP. All 15 lots and 
the private street drain into the vegetated swale BMP prior to discharging directly to Wildomar Channel.  
 

In addition to the vegetated swale BMP, the following site design concepts have been incorporated to achieve 
the following: 

1) Urban Runoff has been minimized by incorporating decomposed granite sidewalks and minimizing 
the private street configuration to meet minimum Riverside County Fire Department access 
requirements for a project of this type.  

2) This residential project attempts to minimize impervious footprints by incorporating lot sizes larger 
than the R-1 7,100 square foot minimums. In addition the project incorporates decomposed granite 
sidewalks and a minimum private street configuration allowed by the Riverside County Fire 
Department.  

3) Natural areas will be conserved as practical, but the undeveloped site has been disturbed over the 
years as railroad property and by adjacent development and disposal of earth materials. 

4) The site has been designed to discharge through a vegetated swale BMP and thereby minimize 
directly connected impervious areas (DCIAs). 

Table 1.  Site Design BMPs 

   Included 

Design 
Concept 

Technique Specific BMP Yes No N/A 

Maximize the permeable area (See Section 4.5.1 of the 
WQMP).    

Incorporate landscaped buffer areas between sidewalks 
and streets.    

Maximize canopy interception and water conservation by 
preserving existing native trees and shrubs, and planting 
additional native or drought tolerant trees and large 
shrubs. 

   

Use natural drainage systems.    

Where soils conditions are suitable, use perforated pipe 
or gravel filtration pits for low flow infiltration. 

   S
it

e 
D

es
ig

n
 C

o
n

ce
p

t 
1 

Minimize 

 

Urban 

 

Runoff 

Construct onsite ponding areas or retention facilities to 
increase opportunities for infiltration consistent with 
vector control objectives. 
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Other comparable and equally effective site design 
concepts as approved by the Co-Permittee (Note: 
Additional narrative required to describe BMP and how it 
addresses Site Design concept). 

   

 

Table 1.  Site Design BMPs (Cont.) 
 

   Included 

Design 
Concept 

Technique Specific BMP Yes No N/A 

Maximize the permeable area (See Section 4.5.1 of the 
WQMP).    

Construct walkways, trails, patios, overflow parking 
lots, alleys, driveways, low-traffic streets and other low 
-traffic areas with open-jointed paving materials or 
permeable surfaces, such as pervious concrete, 
porous asphalt, unit pavers, and granular materials. 

   

Construct streets, sidewalks and parking lot aisles to 
the minimum widths necessary, provided that public 
safety and a walk able environment for pedestrians are 
not compromised. 

   

Reduce widths of street where off-street parking is 
available. 

   S
it

e 
D
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n
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n
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p

t 
2 

Minimize 

 

Impervious 

 

Footprint 

Minimize the use of impervious surfaces, such as 
decorative concrete, in the landscape design.    

Other comparable and equally effective site design 
concepts as approved by the Co-Permittee (Note: 
Additional narrative required describing BMP and how 
it addresses Site Design concept). 

   

Conserve natural areas (See WQMP Section 4.5.1).    

Maximize canopy interception and water conservation 
by preserving existing native trees and shrubs, and 
planting additional native or drought tolerant trees and 
large shrubs. 

   

Use natural drainage systems.    

 
S
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e 
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Conserve 

 

Natural 

 
Areas 

Other comparable and equally effective site design 
concepts as approved by the Co-Permittee (Note: 
Additional narrative required describing BMP and how 
it addresses Site Design concept). 
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Table 1.  Site Design BMPs (Cont.) 

   Included 
Design 

Concept 
Technique Specific BMP Yes No N/A 

Residential and commercial sites must be designed to 
contain and infiltrate roof runoff, or direct roof runoff to 
vegetative swales or buffer areas, where feasible. 

   

Where landscaping is proposed, drain impervious 
sidewalks, walkways, trails, and patios into adjacent 
landscaping. 

   

Increase the use of vegetated drainage swales in lieu 
of underground piping or imperviously lined swales.    

Rural swale system: street sheet flows to vegetated 
swale or gravel shoulder, curbs at street corners, 
culverts under driveways and street crossings. 

   

Urban curb/swale system: street slopes to curb; 
periodic swale inlets drain to vegetated swale/biofilter.    

Dual drainage system: First flush captured in street 
catch basins and discharged to adjacent vegetated 
swale or gravel shoulder, high flows connect directly to 
MS4s. 

   

Design driveways with shared access, flared (single 
lane at street) or wheel strips (paving only under tires); 
or, drain into landscaping prior to discharging to the 
MS4. 

   

Uncovered temporary or guest parking on private 
residential lots may be paved with a permeable 
surface, or designed to drain into landscaping prior to 
discharging to the MS4. 

   

Where landscaping is proposed in parking areas, 
incorporate landscape areas into the drainage design. 

   

Overflow parking (parking stalls provided in excess of 
the Co-Permittee’s minimum parking requirements) 
may be constructed with permeable paving. 
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Minimize  

 

Directly  

 

Connected  

 

Impervious  

 

Areas  

 

(DCIAs) 

Other comparable and equally effective design 
concepts as approved by the Co-Permittee (Note: 
Additional narrative required describing BMP and how 
it addresses Site Design concept). 

   

 

Non-applicable Site Design BMPs: 

The project is a residential tract and therefore BMP’s relating to commercial/industrial site features are not 
applicable. 
 

. 
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Table 2. Source Control BMPs 

Check One 
BMP Name 

Included Not 
Applicable 

If not applicable, state 
brief reason 

Non-Structural Source Control BMPs    
Education for Property Owners, Operators, Tenants, Occupants, 
or Employees         

Activity Restrictions   Residential Project 
Irrigation System and Landscape Maintenance         
Common Area Litter Control         
Street Sweeping Private Streets and Parking Lots         
Drainage Facility Inspection and Maintenance         
Structural Source Control BMPs    
MS4 Stenciling and Signage         
Landscape and Irrigation System Design         
Protect Slopes and Channels         
Provide Community Car Wash Racks   Residential Project 
Properly Design:         
 Fueling Areas   Residential Project 
 Air/Water Supply Area Drainage   Residential Project 
 Trash Storage Areas   Residential Project 
 Loading Docks    Residential Project 
 Maintenance Bays   Residential Project 
 Vehicle and Equipment Wash Areas   Residential Project 
 Outdoor Material Storage Areas   Residential Project 
 Outdoor Work Areas or Processing Areas   Residential Project 
Provide Wash Water Controls for Food Preparation Areas   Residential Project 

 
TR 33840 consists of 15 lots accessed by a private street. The property is bordered to the east by Wildomar 
Channel, the upstream portion of Murrieta Creek. The project site plan incorporates a vegetated swale as a 
structural BMP as well as the various non-structural BMP’s as required as part of this WQMP. All 15 lots and 
the private street drain into the vegetated swale BMP prior to discharging directly to Wildomar Channel.  
 

In addition to the vegetated swale BMP, the following site design concepts have been incorporated to achieve 
the following: 

 Urban Runoff has been minimized by incorporating decomposed granite sidewalks and 
minimizing the private street configuration to meet minimum Riverside County Fire 
Department access requirements for a project of this type.  

 This residential project attempts to minimize impervious footprints by incorporating lot sizes 
larger than the R-1 7,100 square foot minimums. In addition the project incorporates 
decomposed granite sidewalks and a minimum private street configuration allowed by the 
Riverside County Fire Department.  

 Natural areas will be conserved as practical, but the undeveloped site has been disturbed over 
the years as railroad property and by adjacent development and disposal of earth materials. 

 The site has been designed to discharge through a vegetated swale BMP and thereby minimize 
directly connected impervious areas (DCIAs). 
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Appendix D includes copies of the educational materials that will be used in implementing this project-specific 
WQMP. 

V.3 TREATMENT CONTROL BMPS 

 

TR 33840 consists of 15 lots accessed by a private street. The property is bordered to the east by Wildomar 
Channel, the upstream portion of Murrieta Creek. The project site plan incorporates a vegetated swale as a 
structural BMP as well as the various non-structural BMP’s as required as part of this WQMP. All 15 lots and 
the private street drain into the vegetated swale BMP with Lot 15 and adjacent to the side yard property line 
with Lot 14 prior to discharging directly to Wildomar Channel.  
 
The vegetated swale filtering the site has been designed to convey the flow base QBMP of 0.4 cfs as well as the 
100-yr design storm flow of 8.7 cfs. The vegetated swale was designed in conformance with the Riverside 
County Stormwater Quality Best Management Practice Design Handbook. 
 
 
Maintenance Program of Vegetated Swale by Homeowner’s Association 
The useful life of a vegetated swale system is directly proportional to its maintenance frequency. If 
regularly maintained, vegetated swales can last indefinitely. The maintenance objectives for vegetated 
swale systems include keeping up the hydraulic and removal efficiency of the channel and maintaining a 
dense, healthy grass cover. 
 
Maintenance activities should include periodic mowing (with grass never cut shorter than the design 
flow depth (0.4’), weed control, watering during drought conditions, reseeding of bare areas, and 
clearing of debris and blockages.  Cuttings should be removed from the channel and disposed in a local 
composting facility. Accumulated sediment should also be removed manually to avoid concentrated 
flows in the swale. The application of fe1tilizers and pesticides should be minimal. 
 
Another aspect of a good maintenance plan is repairing damaged areas within a channel. For example, if 
the channel develops ruts or holes, it should be repaired utilizing a suitable soil that is properly tamped 
and seeded.  The grass cover should be thick; if it is not, reseed as necessary. Residuals (e.g., silt, grass 
cuttings) must be disposed in accordance with local or State requirements. Maintenance of grassed 
swales mostly involves maintenance of the grass or wetland plant cover. Typical maintenance activities 
are summarized below: 
 
• Inspect swales at least twice annually for erosion, damage to vegetation, and sediment and debris 

accumulation preferably at the end of the wet season to schedule summer maintenance and before 
major fall runoff to be sure the swale is ready for winter.  However, additional inspection after 
periods of heavy runoff is desirable.  The swale should be checked for debris and litter, and areas 
of sediment accumulation. 

 
• Grass height and mowing frequency may not have a large impact on pollutant removal. 

Consequently, mowing may only be necessary once or twice a year for safety or aesthetics or to 
suppress weeds and woody vegetation. 

 
• Trash tends to accumulate in swale areas.  The need for litter removal is determined through 

periodic inspection, but litter should always be removed prior to mowing. 
 
• Sediment accumulating in channels should be removed when it builds up to 75 mm (3 in.) at any 

spot, or covers vegetation. 

 May 7, 2013
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• Regularly inspect swales for pools of standing water.  Swales can become a nuisance due to 

mosquito breeding in standing water if obstructions develop (e.g. debris accumulation, invasive 
vegetation) and/or if proper drainage slopes are not implemented and maintained.  
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Table 3: Treatment Control BMP Selection Matrix (1) 

Treatment Control BMP Categories
(2)

  
 
 
 

 ofPollutant  Concern 

Veg. Swale & 
Veg. Filter 

Strips
(3)

 

Detention 

Basins
(4)

 

Infiltration Basins, 
Infiltration 

Trenches, & Porous 

Pavement
(5)

 

Wet Ponds 
or 

Wetlands
(6)

 

Sand 
Filter or 
Media 
Filters 

Water 
Quality 
Inlets 

Hydrodynamic 
Separator 

Systems 
(7)

 

Manufactured
/ Proprietary 

Devices
(8)

 

Sediment/Turbidity H/M M H/M H/M H/M L 
H/M 

(L for turbidity) 
U 

Y      N          

Nutrients L M H/M H/M L/M L L U 

Y      N          

Organic Compounds U U U U H/M L L U 

Y      N          

Trash & Debris L M U U H/M M H/M U 

Y      N          

Oxygen Demanding Substances L M H/M H/M H/M L L U 

Y      N          

Bacteria & Viruses U U H/M U H/M L L U 

Y      N          

Oils & Grease H/M M U U H/M M L/M U 

Y      N          

Pesticides (non-soil bound) U U U U U L L U 

Y      N          

Metals H/M M H H H L L U 

Y      N          
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Abbreviations: 
L: Low removal efficiency H/M: High or medium removal efficiency U: Unknown removal efficiency 

Notes: 
(1) Periodic performance assessment and updating of the guidance provided by this table may be necessary. 

(2) Project applicants should base BMP designs on the Riverside County Stormwater Quality Best Management Practice Design 
Handbook.  However, project applicants may also wish to reference the California Stormwater BMP Handbook – New 
Development and Redevelopment (www.cabmphandbooks.com).  The Handbook contains additional information on BMP 
operation and maintenance. 

(3) Includes grass swales, grass strips, wetland vegetation swales, and bioretention. 

(4) Includes extended/dry detention basins with grass lining and extended/dry detention basins with impervious lining. 
Effectiveness based upon minimum 36-48-hour drawdown time.  

(5) Projects that will utilize infiltration-based Treatment Control BMPs (e.g., Infiltration Basins, Infiltration Trenches, Porous 
Pavement, etc.) must include a copy of the property/project soils report as Appendix E to the project-specific WQMP. The 
selection of a Treatment Control BMP (or BMPs) for the project must specifically consider the effectiveness of the Treatment 
Control BMP for pollutants identified as causing an impairment of Receiving Waters to which the project will discharge Urban 
Runoff.  

(6) Includes permanent pool wet ponds and constructed wetlands. 

(7) Also known as hydrodynamic devices, baffle boxes, swirl concentrators, or cyclone separators. 

(8) Includes proprietary stormwater treatment devices as listed in the CASQA Stormwater Best Management Practices 
Handbooks, other stormwater treatment BMPs not specifically listed in this WQMP, or newly developed/emerging stormwater 
treatment technologies. 
 

V.4 EQUIVALENT TREATMENT CONTROL ALTERNATIVES 

“Not Applicable”  

 

V.5 REGIONALLY-BASED TREATMENT CONTROL BMPS 

“Not Applicable”  

 

http://www.cabmphandbooks.com)/
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VI. Operation and Maintenance Responsibility for 
Treatment Control BMPs 

 
TR 33840 consists of 15 lots accessed by a private street. The property is bordered to the east by Wildomar 
Channel, the upstream portion of Murrieta Creek. The project site plan incorporates a vegetated swale as a 
structural BMP as well as the various non-structural BMP’s as required as part of this WQMP. All 15 lots and 
the private street drain into the vegetated swale BMP with Lot 15 and adjacent to the side yard property line 
with Lot 14 prior to discharging directly to Wildomar Channel.  
 
The vegetated swale filtering the site has been designed to convey the flow base QBMP of 0.4 cfs as well as the 
100-yr design storm flow of 8.7 cfs. The vegetated swale was designed in conformance with the Riverside 
County Stormwater Quality Best Management Practice Design Handbook. 
 
 
Maintenance Program of Vegetated Swale by Homeowner’s Association 
The useful life of a vegetated swale system is directly proportional to its maintenance frequency. If 
regularly maintained, vegetated swales can last indefinitely. The maintenance objectives for vegetated 
swale systems include keeping up the hydraulic and removal efficiency of the channel and maintaining a 
dense, healthy grass cover. 
 
Maintenance activities should include periodic mowing (with grass never cut shorter than the design 
flow depth (0.4’), weed control, watering during drought conditions, reseeding of bare areas, and 
clearing of debris and blockages.  Cuttings should be removed from the channel and disposed in a local 
composting facility. Accumulated sediment should also be removed manually to avoid concentrated 
flows in the swale. The application of fe1tilizers and pesticides should be minimal. 
 
Another aspect of a good maintenance plan is repairing damaged areas within a channel. For example, if 
the channel develops ruts or holes, it should be repaired utilizing a suitable soil that is properly tamped 
and seeded.  The grass cover should be thick; if it is not, reseed as necessary. Residuals (e.g., silt, grass 
cuttings) must be disposed in accordance with local or State requirements. Maintenance of grassed 
swales mostly involves maintenance of the grass or wetland plant cover. Typical maintenance activities 
are summarized below: 
 
• Inspect swales at least twice annually for erosion, damage to vegetation, and sediment and debris 

accumulation preferably at the end of the wet season to schedule summer maintenance and before 
major fall runoff to be sure the swale is ready for winter.  However, additional inspection after 
periods of heavy runoff is desirable.  The swale should be checked for debris and litter, and areas 
of sediment accumulation. 

 
• Grass height and mowing frequency may not have a large impact on pollutant removal. 

Consequently, mowing may only be necessary once or twice a year for safety or aesthetics or to 
suppress weeds and woody vegetation. 

 
• Trash tends to accumulate in swale areas.  The need for litter removal is determined through 

periodic inspection, but litter should always be removed prior to mowing. 
 
• Sediment accumulating in channels should be removed when it builds up to 75 mm (3 in.) at any 
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spot, or covers vegetation. 
 
• Regularly inspect swales for pools of standing water.  Swales can become a nuisance due to 

mosquito breeding in standing water if obstructions develop (e.g. debris accumulation, invasive 
vegetation) and/or if proper drainage slopes are not implemented and maintained.  

 

VII. Funding 
 
The funding source for the operation and maintenance of thr project’s vegetated swale shall be a Homeowner’s 
Association.  
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Appendix A 

Conditions of Approval 

 

Planning Commission Resolution         

Dated         
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Appendix B 

Vicinity Map, WQMP Site Plan, and Receiving Waters Map 
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Appendix C 
 

Supporting Detail Related to Hydraulic Conditions of Concern 
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Appendix D 
 

Educational Materials 



StormWater PollutionStormWater Pollution

GUIDELINES

Do you know . . . where the water should go?Do you know . . . where the water should go?

Sidewalk, plaza or parking lot cleaning

Vehicle washing or detailing

Building exterior cleaning

Waterproofing

Equipment cleaning or degreasing

For Information:

The Cities and County of Riverside
StormWater/CleanWater Protection Program

The Cities and County of Riverside
StormWater/CleanWater Protection Program

for disposal of washwater
from:

What you should know for...What you should know for...

Non-stormwater discharges such as
washwater generated from outdoor
cleaning projects often transport harmful
pollutants into storm drains and our local
waterways. Polluted runoff contaminates
local waterways and poses a threat to
groundwater resources.

Soaps, degreasers, automotive fluids, litter, and a host
of other materials washed off buildings, sidewalks,
plazas, parking areas, vehicles, and equipment can all
pollute our waterways.

Unlike sanitary sewers, storm drains are not
connected to a treatment plant - they flow directly
to our local streams, rivers and lakes.

Riverside County has two drainage systems - sanitary
sewers and storm drains. The storm drain system is
designed to prevent flooding by carrying excess
rainwater away from streets. . . it’s designed to be a
waste disposal system. Since the storm drain system
does not provide for water treatment, it often serves
the unintended function of transporting pollutants
directly to our waterways.

not

PLEASE NOTE: The discharge of pollutants into the street, gutters, storm drain system, or waterways -
without a Regional Water Quality Control Board permit or waiver - is by local ordinances
and state and federal law.

strictly prohibited

Since preventing pollution is much easier, and less costly than cleaning up “after the fact,” the
Cities and County of Riverside StormWater/CleanWater Protection Program informs residents and
businesses of pollution prevention activities such as those described in this pamphlet.

The Cities and County of Riverside have adopted ordinances for stormwater management and
discharge control. In accordance with state and federal law, these local stormwater ordinances

the discharge of wastes into the storm drain system or local surface waters. This includes
non-stormwater discharges containing oil, grease, detergents, degreasers, trash, or other waste
materials.

prohibit

StormWater

CleanWater
PROTECTION PROGRAM

SPILL RESPONSE AGENCY:

HAZARDOUS WASTE DISPOSAL:
TO REPORT ILLEGAL DUMPING OR A CLOGGED

STORM DRAIN:

HAZ-MAT: (909) 358-5055
(909) 358-5055

1-800-506-2555

Riverside County gratefully acknowledges the BayArea
Stormwater Management Agencies Association and
the Cleaning Equipment Trade Association for
information provided in this brochure.

LOCAL SEWERING AGENCIES

IN RIVERSIDE COUNTY:
City of Beaumont (909) 769-8520
Belair Homeowners Association (909) 277-1414
City of Banning (909) 922-3130
City of Blythe (760) 922-6161
City of Coachella (760) 391-5008
Coachella Valley Water District (760) 398-2651
City of Corona (909) 736-2259
Desert Center, CSA #51 (760) 227-3203
Eastern Municipal Water District (909) 928-3777
Elsinore Valley MWD (909) 674-3146
Farm Mutual Water Company (909) 244-4198
Idyllwild Water District (909) 659-2143
Jurupa Community Services Dist. (909) 685-7434
Lake Hemet MWD (909) 658-3241
Lee Lake Water District (909) 277-1414
March Air Force Base (909) 656-7000
Mission Springs Water District (760) 329-6448
City of Palm Springs (760) 323-8242
Rancho Caballero (909) 780-9272
Rancho California Water Dist. (909) 676-4101
Ripley, CSA #62 (760) 922-4909
Rubidoux Community Services Dist. (909) 684-7580
City of Riverside (909) 782-5341
Silent Valley Club, Inc (909) 849-4501
Valley Sanitary District (760) 347-2356
Western Municipal Water District (909) 780-4170

OUTDOOR CLEANING
ACTIVITIES

NON-STORMWATER DISCHARGES



Regarding CleaningAgents:

If you must use soap, use biodegradable/phosphate free cleaners. Avoid use

of petroleum based cleaning products. Although the use of nontoxic cleaning

products is strongly encouraged, understand that these products can still

degrade water quality and, therefore, the discharge of these products into

the street, gutters, storm drain

system, or waterways is prohibited

by local ordinances and the State

Water Code.

do

H e l p P r o t e c t O u r W a t e r w a y s !H e l p P r o t e c t O u r W a t e r w a y s !
Use These Guidelines For Outdoor Cleaning Activities and Washwater Disposal

DO . . . Dispose of of
onto landscaped or unpaved

surfaces provided you have the owner’s permission and the discharge will
not cause flooding or nuisance problems, or flow into a storm drain.

small amounts washwater from cleaning
building exteriors, sidewalks, or plazas

DO . . . Check with your local sewering agency’s policies and
requirements concerning waste water disposal.

may be acceptable for disposal to the sewer
system. See the list on the back of this flyer for phone numbers of the
sewering agencies in your area.

Water from many
outdoor cleaning activities

DO NOT . . .

DO NOT . . .

Discharge of these types of washwater
onto landscaped areas or soil where water may run to a street or storm
drain. Wastewater from exterior cleaning may be pumped to a sewer line
with specific permission from the local sewering agency.

Pour or toxic materials into the
storm drain or sewer system . . . properly dispose of it instead. When in
doubt, contact the local sewering agency! The agency will tell you what
types of liquid wastes can be accepted.

large amounts

hazardous wastes

OTHER TIPS TO HELP

PROTECT OUR WATER . . .

SCREENING WASH WATER

DRAIN INLET PROTECTION/
CONTAINING & COLLECTING

WASH WATER

EQUIPMENT AND SUPPLIES

�

�

�

A thorough dry cleanup before washing (without
soap) surfaces such as building exteriors and decks
without loose paint, sidewalks, or plaza areas,

if any
debris (solids) could enter storm drains or remain in
the gutter or street after cleaning, washwater should
first pass through a “20 mesh” or finer screen to catch
the solid material, which should then be disposed of
in the trash.

Sand bags can be used to create a barrier around
storm drain inlets.

Special materials such as absorbents, storm drain
plugs and seals, small sump pumps, and vacuum
booms are available from many vendors. For more
information check catalogs such as New Pig (800-
468-4647), Lab Safety Supply (800-356-0783), C&H
(800-558-9966), and W.W. Grainger (800-994-9174);
or call the Cleaning Equipment Trade Association
(800-441-0111) or the Power Washers of North
America (800-393-PWNA).

should
be sufficient to protect storm drains. However,

Plugs or rubber mats can be used to temporarily
seal storm drain openings.
You can also use vacuum booms, containment
pads, or temporary berms to keep wash water
away from the street, gutter, or storm drain.

Note: When cleaning surfaces with a high pressure washer or steam
cleaning methods, additional precautions should be taken to prevent the
discharge of pollutants into the storm drain system. These two methods of
surface cleaning, as compared to the use of a low pressure hose, can
remove additional materials that can contaminate local waterways.

DO . . . Understand that
may be discharged to a street or storm drain.

may
go into a street or storm drain if of the following conditions are met:

water (without soap) used to remove dust
from clean vehicles
Washwater from sidewalk, plaza, and building surface cleaning

ALL

1) The surface being washed is free of residual oil stains, debris and
similar pollutants by using dry cleanup methods (sweeping, and
cleaning any oil or chemical spills with rags or other absorbent materials
before using water).

2) Washing is done with water only - no soap or other cleaning materials.
3) You have not used the water to remove paint from surfaces during

cleaning.

DO NOT . . . Dispose of water containing
into a storm drain or water body. This is a direct violation of

state and/or local regulations. Because
normally contains metallic brake pad dust, oil

and other automotive fluids, it should never be discharged to a street, gutter,
or storm drain.

soap or any other type of
cleaning agent

wastewater from cleaning
parking areas or roadways

DO . . . Understand that should divert

washwater to landscaped or dirt areas. Note: Be aware that soapy

washwater may adversely affect landscaping; consult with the property

owner. Residual washwater may remain on paved surfaces to evaporate;

sweep up any remaining residue. If there is sufficient water volume to reach

the storm drain, collect the runoff and obtain permission to pump it into the

sanitary sewer. Follow local sewering agency’s requirements for disposal.

mobile auto detailers

DO NOT . . . Dispose of left over cleaning agents into the gutter,

storm drain or sanitary sewer.
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Appendix E 
 

Soils Report 
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Appendix F 
 

Treatment Control BMP Sizing Calculations and Design Details 





























 Flow Based BMPs

General

Flow based BMPs are sized to treat flows up to the design flow rate, which will 
remove pollutants to the MEP.  This handbook bases the design flow rate on a 
uniform rainfall intensity of 0.2 inches per hour, as recommended by the 
California BMP Handbook.  The flow rate is also dependent on the type of soil 
and percentage of impervious area in the development.

Uniform Intensity Approach

The Uniform Intensity Approach is where the Design Rainfall Intensity, I is 
specified as:

I = 0.2 in/hr

That Intensity is then plugged into the Rational Equation to find the BMP design 
flow rate (Q).

QBMP = CIA 

Where A = Tributary Area to the BMP 
C = Runoff Coefficient, based upon a Rainfall Intensity = 0.2 in/hr

I = Design Rainfall intensity, 0.2 in/hr

A step-by-step procedure for calculating the design flow rate is presented on 
Worksheet  2. Table 4 shows runoff coefficient values pertaining to the type of 
soils and percent imperviousness.

8



Table 4. Runoff Coefficients for an Intensity = 0.2 in/hr for Urban Soil Types* 
Impervious % A Soil

RI =32 
B Soil
RI =56 

C Soil
RI =69 

D Soil
RI =75 

0 (Natural) 0.06 0.14 0.23 0.28
5 0.10 0.18 0.26 0.31
10 0.14 0.22 0.29 0.34
15 0.19 0.26 0.33 0.37
20 (1-Acre) 0.23 0.30 0.36 0.40
25 0.27 0.33 0.39 0.43
30 0.31 0.37 0.43 0.47
35 0.35 0.41 0.46 0.50
40 (1/2-Acre) 0.40 0.45 0.50 0.53
45 0.44 0.48 0.53 0.56
50 (1/4-Acre) 0.48 0.52 0.56 0.59
55 0.52 0.56 0.60 0.62
60 0.56 0.60 0.63 0.65
65 (Condominiums) 0.61 0.64 0.66 0.68
70 0.65 0.67 0.70 0.71
75 (Mobilehomes) 0.69 0.71 0.73 0.74
80 (Apartments) 0.73 0.75 0.77 0.78
85 0.77 0.79 0.80 0.81
90 (Commercial) 0.82 0.82 0.83 0.84
95 0.86 0.86 0.87 0.87
100 0.90 0.90 0.90 0.90

*Complete District’s standards can be found in the Riverside County Flood Control Hydrology Manual
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Worksheet 2 

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

  Designer: 
 Company: 
   Date: 
   Project:
   Location: 

   1. Determine Impervious Percentage

a. Determine total tributary area Atotal = acres (1)

b. Determine Impervious % i = % (2)

   2.  Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1

a.  A Soil Runoff Coefficient Ca  = (3)

b.  B Soil Runoff Coefficient Cb  = (4)

c.  C Soil Runoff Coefficient Cc  = (5)

d.  D Soil Runoff Coefficient Cd  = (6)

3. Determine the Area decimal fraction of each soil type
in tributary area

a. Area of A Soil   / (1) = Aa  = (7)

b. Area of B Soil   / (1) = Ab  = (8)

c. Area of C Soil   / (1) = Ac  = (9)

d. Area of D Soil   / (1) = Ad  = (10)

   4. Determine Runoff Coefficient

a. C = (3)x(7) + (4)x(8) + (5)x(9) + (6)x(10) = C = (11)

   5. Determine BMP Design flow 

a. QBMP = C x I x A = (11) x 0.2 x (1) QBMP =
ft3

s (12)
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Grassed Swales

General

A Grass swale is a wide, shallow densely vegetated channel that treats 
stormwater runoff as it is slowly conveyed into a downstream system.  These
swales have very shallow slopes in order to allow maximum contact time with the
vegetation.  The depth of water of the design flow should be less than the height
of the vegetation.  Contact with vegetation improves water quality by plant uptake 
of pollutants, removal of sediment, and an increase in infiltration.  Overall the
effectiveness of a grass swale is limited and it is recommended that they are 
used in combination with other BMPs. 

This BMP is not appropriate for industrial sites or locations where spills occur.
Important factors to consider when using this BMP include: natural
channelization should be avoided to maintain this BMP’s effectiveness, large 
areas must be divided and treated with multiple swales, thick cover is required to 
function properly, impractical for steep topography, and not effective with high 
flow velocities. 

Grass Swale Design Criteria: 

Design Parameter Unit Design Criteria 
Design Flow cfs QBMP

Minimum bottom width ft 2 ft 2

Maximum channel side 
slope

H:V 3:1 2

Minimum slope in flow 
direction

% 0.2 (provide underdrains for slopes < 
0.5) 1

Maximum slope in flow 
direction

% 2.0 (provide grade-control checks for
        slopes >2.0) 1

Maximum flow velocity ft/sec 1.0 (based on Manning n = 0.20) 1

Maximum depth of flow inches 3 to 5 (1 inch below top of grass) 1

Minimum contact time minutes 7 1

Minimum length ft Sufficient length to provide minimum 
contact time 1

Vegetation - Turf grass or approved equal 1

Grass height inches 4 to 6 (mow to maintain height) 1

1 Ventura County’s Technical Guidance Manual for Stormwater Quality Control Measures
2 City of Modesto’s Guidance Manual for New Development Stormwater Quality Control Measures 
3 CA Stormwater BMP Handbook for New Development and Significant Redevelopment
4 Riverside County DAMP Supplement A Attachment
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Grass Swale Design Procedure

1.  Design Flow 
 Use Worksheet 2 - Design Procedure Form for Design Flow Rate, QBMP.

2. Swale Geometry
a. Determine bottom width of swale (must be at least 2 feet). 
b. Determine side slopes (must not be steeper than 3:1; flatter is preferred). 
c. Determine flow direction slope (must be between 0.2% and 2%; provide 

underdrains for slopes less than 0.5% and provide grade control checks
for slopes greater than 2.0% 

3. Flow Velocity
Maximum flow velocity should not exceed 1.0 ft/sec based on a Mannings n =
0.20

4. Flow Depth
Maximum depth of flow should not exceed 3 to 5 inches based on a Manning 
n = 0.20 

5. Swale Length
Provide length in the flow direction sufficient to yield a minimum contact time 
of 7 minutes. 

L = (7 min) x (flow velocity ft/s) x (60 sec/min) 

6. Vegetation 
Provide irrigated perennial turf grass to yield full, dense cover.  Mow to 
maintain height of 4 to 6 inches. 

7. Provide sufficient flow depth for flood event flows to avoid flooding of critical
       areas or structures. 
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Figure 11:  Grassed Swale 

Source:  Ventura County Guidance Manual
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Worksheet 9 
Design Procedure Form for Grassed Swale 

   Designer:__________________________________________________________
   Company:_________________________________________________________
   Date:_____________________________________________________________ 
   Project:___________________________________________________________
   Location:__________________________________________________________

1. Determine Design Flow
(Use Worksheet 2)

               QBMP = __________    cfs

2. Swale Geometry
a. Swale bottom width (b) 
b. Side slope (z)
c. Flow direction slope (s)

  b = __________     ft 
  z = __________
  s = __________     % 

3. Design flow velocity (Manning n = 0.2)   v = __________      ft/s 

4. Depth of flow (D)  D = __________     ft 

5. Design Length (L) 
      L = (7 min) x (flow velocity, ft/sec) x 60  L = __________      ft 

6. Vegetation (describe)

8. Outflow Collection (check type used or
      describe “other”) 

___ Grated Inlet’ 
___ Infiltration Trench 
___ Underdrain 
___ Other__________________________ 

Notes:
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Worksheet 2 
 

ocedure Form for Design Flow 
ity Design Flow 
 
Rich Soltysiak 

RDS and Associates
May 9, 2013 
Wildomar TR 33840 
 

Design Pr
Uniform Intens

 
Designer: 

Company: 
Date: 
Project: 
Location: 

 
 

1. Determine Impervious Percentage 
 

a. Determine total tributary area 

b. Determine Impervious % 

 
 

 
Atotal =                 4.07 acres (1) 

 

i =                 0.42 % (2) 

 
2.  Determine Runoff Coefficient Values 

Use Table 4 and impervious % found in step 1 
 

a.  A Soil Runoff Coefficient 

b.  B Soil Runoff Coefficient 

c.  C Soil Runoff Coefficient 

d.  D Soil Runoff Coefficient 

 

 
 
 
 

Ca   =                                                   (3) 

Cb =     0.48                                         (4) 

Cc   =                                                   (5) 

Cd   =                                                   (6) 

 
3. Determine the Area decimal fraction of each soil type 

in tributary area 
 

a. Area of A Soil  /  (1)  = 

b. Area of B Soil  /   (1)  = 

c. Area of C Soil  /   (1)  = 

d. Area of D Soil  /   (1)  = 

 
 
 
 

Aa   =                                                   (7) 

Ab=            1.0                                       (8) 

Ac   =                                                   (9) 

Ad   =                                                   (10) 

 
4. Determine Runoff Coefficient 

 
a. C = (3)x(7) + (4)x(8) + (5)x(9) + (6)x(10) = 

 
 

 
C =                 0.48  (11) 

 
5. Determine BMP Design flow 

 
a. QBMP = C x I x A = (11) x 0.2 x (1) 

 
 
 

ft3 
QBMP =                   0.4 s (12) 
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Worksheet 9 
Design Procedure Form for Grassed Swale 

 
Designer: Rich Soltysiak   
Company: RDS and Associates   
Date: May 9, 2013   
Project: Wildomar TR 33840  
Location:_    

 
1.  Determine Design Flow 

(Use Worksheet 2) 

 
QBMP =  0.4  cfs 

 
2.  Swale Geometry 

a.  Swale bottom width (b) 
b.  Side slope (z) 
c.   Flow direction slope (s) 

 

 
 

b =  3   ft 
z =  3  
s =  3  % 

 
3.  Design flow velocity (Manning n = 0.2) 

 
v =  0.24  ft/s 

 
4.  Depth of flow (D) 

 
D =  0.4  ft 

 
5.  Design Length (L) 

L = (7 min) x (flow velocity, ft/sec) x 60 

 

 
 

L =  101  ft 

 
6.  Vegetation (describe) 

 

 
8.  Outflow Collection (check type used or 

describe “other”) 

 
 X Grated Inlet’ 
  Infiltration Trench 
  Underdrain 
  Other   

 
Notes:Q = 1.49(0.2)(AR2/3)S1/2 
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Water Quality Management Plan (WQMP) 

Tentative Tract Map No. 33840 
 

 

 
 

A-23
 May 7, 2013

Appendix G 
 

AGREEMENTS – CC&RS, COVENANT AND AGREEMENTS AND/OR OTHER 

MECHANISMS FOR ENSURING ONGOING OPERATION, 
MAINTENANCE, FUNDING AND TRANSFER OF REQUIREMENTS FOR 

THIS PROJECT-SPECIFIC WQMP 
 
 



Water Quality Management Plan (WQMP) 

Tentative Tract
 

 Map No. 33840 

 

 A-24
 May 7, 2013 

Appendix H 
 

PHASE 1 ENVIRONMENTAL SITE ASSESSMENT – SUMMARY OF SITE REMEDIATION 

CONDUCTED AND USE RESTRICTIONS 



 
APPENDIX 9: 

ELM STREET NOISE CONTOUR -  
EXISTING CONDITIONS 

 



 



TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 28-0047C 018 03
Project Name: ELM STREET

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Abrams Associates Traffic Engineering 
Community Noise Descriptor: Ldn: CNEL: x

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.70% 12.70% 9.60%
Medium-Duty Trucks 87.43% 5.05% 7.52%
Heavy-Duty Trucks 89.10% 2.84% 8.06%

Design Vehicle Mix Distance from Centerline of Roadway
Existing Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL
Central Street

West of Palomar Street 2 0 9,700 40 0.5 1.8% 0.7% 59.9 - 46 98 211
East of Palomar Street 2 0 10,300 40 0.5 1.8% 0.7% 60.1 - 47 102 220

1 Distance is from the centerline of the roadway segment to the receptor location.
"-" = contour is located within the roadway right-of-way.

Appendix 9 - Elm Street Noise Contour-Existing Conditions EIP Associates 3/20/2015
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