











Traffic Noise Analysis Protocol-

For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (16 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name: Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-6 Date 5/29/2008
Wall Number/Wall Section SW-6 Critical Receiver No. 21M

Wall Height 16 Feet Address

Project Engineer David City San Juan Capistrano

Base Allowance (2007 Doilars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check —
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $ 0 $0

3-7 dBA: Add $2,000 $0

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction (Choose One) Check —
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 X $2,000

9-11 dBA: Add $4,000

12 dBA or more: Add $6,000

4) Either New Construction or Pre-dated 1978 ? (choose Yes or No) Check

YES on either one: Add $10,000 Yes $10,000

NO on both: Add 80 No $0

Unmodified Reasonable Allowance Per Residence $52,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (14 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name; Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-9 Date 5/29/2008
Wall Number/Wall Section SW-9 Critical Receiver No. 29

Wall Height 14 Feet Address 0

Project Engineer 0 City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check _
69 dBA or Less Add $2,000 $0 ,
70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $ 0 $0

3-7 dBA: Add $2,000 $0

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction {(Choose One) Check —
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 $0

9-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 30

4) Either New Construction or Pre-dated 1978 ? (choose Yes or Noj Check —
YES on either one: Add $10,000 Yes $10.,000

NO on both: Add 80 Neo $0

Unmodified Reasonable Allowance Per Residence $50,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects

August 2008

WORKSHEET "A" FOR CALCULATING (16 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name: Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-9 Date 5/29/2008
Wall Number/Wall Section SW-9 Critical Receiver No. 29

Wall Height 16 Feet Address

Project Engineer David City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check —
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add$0 $0

3-7 dBA: Add $2,000 $0

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction (Choose One) Check —
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 X $2,000

9-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 30

4) Either New Construction or Pre-dated 1978 ? (choose Yes or Noj Check —
YES on either one: Add $10,000 Yes $10,000

NO on both: Add §0 No 30

Unmodified Reasonable Allowance Per Residence $52,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects
August 2006

WORKSHEET "A" FOR CALCULATING (14 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name; Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier |.D. & Location: SW-10 Date 5/23/2008
Wall Number/Wall Section SW-10 Critical Receiver No. 31 K5

Wall Height 14 Feet Address 0

Project Engineer 0 City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000
Update for Year 2007

1) Absolute Noise Levels (Choose One) Check —
69 dBA or Less Add $2,000 $0
70-74 dBA: Add $4,000 $0
75-78 dBA: Add $6,000 X $6,000
More Than 78dBA: Add $8,000 $0
2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $ 0 $0
3-7 dBA: Add $2,000 X

8-11 dBA: Add $4,000

12 dBA or more: Add $6,000

3) Achievable Noise Reduction (Choose One) Check

Less than 6 dBA: Add $0

6-8 dBA: Add $2,000 X

9-11 dBA: Add $4,000

12 dBA or more: Add $6,000

4) Either New Construction or Pre-dated 1978 7 (choose Yes or No) Check

YES on either one: Add $10,000 Yes $10,000
INC on both: Add $0 No 30
Unmodified Reasonable Allowance Per Residence $56,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (16 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name: Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-10 Date 5/23/2008
Wall Number/Wall Section SW-10 Critical Receiver No. 31K5

Wall Height 16 Feet Address

Project Engineer David City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check -
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 $0

75-78 dBA: Add $6,000 X $6,000

More Than 78dBA: Add $8,000 $0

2) "Build” VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $0 $0

3-7 dBA: Add $2,000 X

8-11 dBA: Add $4,000

12 dBA or more: Add $6,000

3) Achievable Noise Reduction (Choose One) Check

Less than 6 dBA: Add $0

6-8 dBA: Add $2,000 X

9-11 dBA: Add $4,000

12 dBA or more: Add $6,000

4) Either New Construction or Pre-dated 1978 7 (choose Yes or No)j Check

YES on either one: Add $10,000 Yes $10,000

NO on both: Add 80 No 50
Unmodified Reasonable Allowance Per Residence $56,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects
August 2006

WORKSHEET "A" FOR CALCULATING (14 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-11 Date 5/29/2008
Wall Number/Wall Section SW-11 Critical Receiver No. 32

Wall Height 14 Feet Address 0

Project Engineer 0 City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check —
{69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $0 $0

3-7'dBA: Add $2,000 X $2,000

8-11 dBA: Add $4,000

12 dBA or more: Add $6,000

3) Achievable Noise Reduction (Choose One) Check

Less than 6 dBA: Add $0
J6-8 dBA: Add $2,000

9-11 dBA: Add $4,000

12 dBA or more: Add $6,000

4) Either New Construction or Pre-dated 1978 ? (choose Yes or No) Check

YES on either one: Add $10,000 Yes $10,000

NO on both: Add $0 No 30
Unmodified Reasonable Allowarnce Per Residence $52,000

Continue on Worksheet B




Traffic Noise Analysis Protocol

For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (16 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name: Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-11 Date 5/29/2008
Wall Number/Wall Section SW-11 Critical Receiver No. 32

Wall Height 16 Feet Address

Project Engineer David City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check —
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build” VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $ 0 $0 |
3-7 dBA: Add $2,000 X $2,000

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction (Choose One) Check _
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 X $2,000

9-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000

4) Either New Construction or Pre-dated 1978 ? (choose Yes or No) Check

YES on seither one: Add $10,000 Yes $10,000

NO on both: Add §0 No S0

Unmodified Reasonable Allowance Per Residence $54,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (14 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-12 Date 5/29/2008
Wall Number/Wall Section SW-12 Critical Receiver No. 34

Wall Height 14 Feet Address 0

Project Engineer 0 City San Juan Capistrano

Base Allowance {2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check —
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $ 0 | $0

3-7 dBA: Add $2,000 X $2,000 '
8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000

3) Achievable Noise Reduction (Choose One) Check

Less than 6 dBA: Add $0

6-8 dBA: Add $2,000

9-11 dBA: Add $4,000

12 dBA or more: Add $6,000

4} Either New Construction or Pre-dated 1978 ? (choose Yes or No) Check

YES on either one: Add $10,000 Yes $10,000

NO on both: Add 50 No $0

Unmodified Reasonable Allowance Per Residence $52,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (16 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name: Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-12 Date 5/29/2008
Wall Number/Wall Section SW-12 Critical Receiver No. 34

Wall Height 16 Feet Address

Project Engineer David City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check —
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add$0 $0

3-7 dBA: Add $2,000 X $2,000

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction (Choose One) Check -
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 X $2,000

9-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

4) Either New Construction or Pre-dated 1978 ? (choose Yes or No) Check

YES on either one: Add $10,000 Yes $10,000

NO on both: Add 30 No $0

Unmodified Reasonable Allowance Per Residence $54,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (12 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name; Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-13 Date 5/29/2008
Wall Number/Wall Section SW-13 Critical Receiver No. 35

Wall Height 12 Feet Address 0

Project Engineer 0 City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

1) Absolute Noise Levels (Choose One) Check -
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $ 0 $0

3-7 dBA: Add $2,000 X $2,000

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction (Choose One) Check —
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 $0

9-11 dBA: Add $4,000

12 dBA or more: Add $6,000

4) Either New Construction or Pre-dated 1978 7 (choose Yes or No) Check

YES on either one: Add $10,000 Yes $10,000

NO on both: Add 80 No $0

Unmodified Reasonable Allowance Per Residence $52,000

Continue on Worksheet B




Traffic Noise Analysis Protocol

For New Highway and Highway Reconstruction Projects

August 2006

WORKSHEET "A" FOR CALCULATING (14 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name; Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-13 Date 5/29/2008
Wall Number/Wall Section SW-13 Critical Receiver No. 35

Wall Height 14 Feet Address 0

Project Engineer 0 City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007

'1) Absolute Noise Levels (Choose One) Check -
69 dBA or Less Add $2,000 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add $ 0 $0

3-7 dBA: Add $2,000 X $2,000

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction (Choose One) Check —
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 X $2,000

9-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

4) Either New Construction or Pre-dated 1978 ? (choose Yes or No) Check

YES on either one: Add $10,000 Yes $10,000

NO on both: Add $0 No 30

Unmodified Reasonable Allowance Per Residence $54,000

Continue on Worksheet B




Traffic Noise Analysis Protocol
For New Highway and Highway Reconstruction Projects

August 2008

WORKSHEET "A" FOR CALCULATING (16 foot wall)
REASONABLE ALLOWANCE PER RESIDENCE

Project Name: Ortega Hwy 0 Project E.A. Number 86900

Noise Barrier 1.D. & Location: SW-13 Date 5/29/2008
Wall Number/Wall Section SW-13 Critical Receiver No. 35

Wall Height 16 Feet Address

Project Engineer David City San Juan Capistrano

Base Allowance (2007 Dollars) $36,000

Update for Year 2007 '

1) Absolute Noise Levels (Choose One) Check —
69 dBA or Less Add $2,0600 $0

70-74 dBA: Add $4,000 X $4,000

75-78 dBA: Add $6,000 $0

More Than 78dBA: Add $8,000 $0

2) "Build" VS Existing Noise Level (Choose One) Check —
Less than 3 dBA: Add$0 $0

3-7 dBA: Add $2,000 X $2,000

8-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

3) Achievable Noise Reduction (Choose One) Check —
Less than 6 dBA: Add $0 $0

6-8 dBA: Add $2,000 X $2,000

9-11 dBA: Add $4,000 $0

12 dBA or more: Add $6,000 $0

4) Either New Construction or Pre-dated 1978 ? (choose Yes or No) ’Cheok ’

YES on either one: Add $10,000 Yes $10,000

NO on both: Add $0 No $0

‘Unmodifieci Reasonable Allowance Per Residence $54,000

Continue on Worksheet B




WORKSHEET "B" FOR CALCULATING REASONABLE ALLOWANCE PER RESIDENCE

Project Name:

EA No. 86900

Date: 5/7/2008

City: San Juan Capistrano
Project Engineer; David

Total Project Cost: $41,000,000

SR-74 Ortega Highway (With Wrap-Around Scenario)

Requenswor- 1 moaimea.
Reasonable Reduction of Reasonable Reasonable
Allowance Per No Of Reasonable Fraction of Total Reasonable Allowance Per Allowance Per
Benefited Benefited Allowance Per Reasonable Allowance Per Benefited Benefited
Noise Barrier L.D. Residence Residences Noise Barrier Allowance Noise Barrier Residence Residence
S -1 54,000 1 $54,000.00
SW-2 $56,000 13 $728,000.00
SW-3 $44,000 19 $836,000.00
SW-4 $40,000 4 $160,000.00
SW-5 $50,000 2 $100,000.00
SW-6 $52,000 1 $52,000.00
SW-8 $52,000 1 $52,000.00
SW-10 $56,000 2 $112,000.00
SW-11 $54,000 1 $54,000.00
Total Regsonable Allowance Per Abatement $2,148,000.00 ]0.00
Estimated Project Cost $20,500,000.00

Subtract Estimated Project
Cost from Total Reasonable
Allowance For Abatement. if
result is Zero, Stop. Use the
reasonable allowance per
restdence in Column (a)
above. if result is greater than
Zero, the amount is Total
Allowance Excess (Et),
continue with Columns (d)
through Yg)

-$18,352,000.00




WORKSHEET "B" FOR CALCULATING REASONABLE ALLOWANCE PER RESIDENCE

Project Name: SR-74 Ortega Highway (Without Wrap-Around Scenario)

EA No.: 86900
Date: 51712008
City: San Juan Capistrano
Froject Engineer: David
Total Project Cost: $41,000,000
Requensnwor 1 woamsd |
Reasonable Reduction of Reasonable Reasonable
Allowance Per No Of Reasonable Fraction of Total Reasonable Allowance Per Allowance Per
Benefited Benefited Allowance Per Reasonable Allowance Per Benefited Benefited
hNoise Barrier 1D, Residence Residences Noise Barrier Allowance Noise Barrier Residence Residence
SW-1 $54,000 1 $54,000.00 ‘
SWw-2 $56,000 13 $728,000.00
SW-3 $42.,000 19 $798,000.00
SW-4 40,000 4 $160,000.00
SW-B 50,000 2 $100,000.00
SW-6 52,000 1 $52,000.00
SW-0 $52,000 1 $52,000.00
SW-10 556,000 2 $112,000.00
SW-11 54,000 1 $54,000.00
Total Reasonable Allowance Per Abatement $2,110,000.00 10.00
Estimated Project Cost $20,500,000.00

Subtract Estimated Project
Cost from Total Reasonable
Allowance For Abatement. if
rasull is Zero, Stop. Use the
reasonable allowance per
residence in Column (a)
above. If result is greater than
Zaro, the amount is Total
Allowance Excess (Et),

continue -$18,390,000.00




Project Name:

WORKSHEET "B" FOR CALCULATING REASONABLE ALLOWANCE PER RESIDENCE

City of San Juan Capistrano Limits for EIR section

SR-74 Ortega Highway (With Wrap-Around Scenario)

Estimated Project Cost

$8,720,000.00

Subtract Estimated Project

Cost from Total Reasonable
Allowance For Abatement. If
result is Zero, Stop. Use the

reasonable allowance per

residence in Column (a)

above. If resull is greater than

Zero, the amount is Total

Aliowance Excess (Et),
continue

-$6,624,000.00

EA No. 86900
Date: 51772008
City: San Juan Capistrano
Froject Engineer: David
Total Project Cost: $17.440,000
Requensnor 1 moamesd.
Reasonable Reduction of Reasonable Reasonable
Allowance Per No Of Reasonable Fraction of Total Reasonable Allowance Per Allowance Per
Benefited Benefited Allowance Per Reasonable Allowance Per Benefited Benefited
Moise Barrier 1.D, Residence Residences Noise Barrier Allowance Noise Barrier Residence Residence
SV -1 $54,000 1 $54,000.00
SW-2 $56,000 13 $728,000.00
SW-3 $44,000 19 $836,000.00
SW-4 $40,000 4 $160,000.00
SW-5 $50,000 2 $100,000.00
SV -9 52,000 1 $52,000.00
SW-10 556,000 2 $112,000.00
SV -1 _ $54,000 1 $54,000.00
Total Reasonable Allowance Per Abatement $2,096,000.00 }0.00



Project Name;

WORKSHEET "B" FOR CALCULATING REASONABLE ALLOWANCE PER RESIDENCE
City of San Juan Capistrano Limits for EIR section
SR-74 Ortega Highway (Without Wrap-Around Scenario)

EA No.: 86900
Date: 51712008
City: San Juan Capistrano
Project Engineer: David
Total Project Cost: $17,440,000
Reauensnor 1. moamed
Reasonable Reduction of Reasonable Reasonable
Allowance Per No Of Reasonable Fraction of Total Reasonable Allowance Per Allowance Per
Benefited Benefited Allowance Per Reasonable Allowance Per Benefited Benefited
Moise Barrier LD, Residence Residences Noise Barrier Allowance Noise Barrier Residence Residence
SV -1 $54,000 1 $54,000.00
SW.2 $56,000 13 $728,000.00
SW-3 $42,000 19 $798,000.00
SW-4 $40,000 4 $160,000.00
SW-5 $50,000 2 $100,000.00
SW-9 52,000 1 $52,000.00
SW-10 $56,000 2 $112,000.00
SW-11 $54,000 1 $54,000.00
Total Reasonable Allowance Per Abatement $2,058,000.00 10.00
Estimated Project Cost $8,720,000.00

Subtract Estimated Project

Cost from Total Reasonable
Allowance For Abatement. |If
result is Zero, Stop. Use the

reasonable allowance per

residence in Column (a)

above. result is greater than

Zero, the amount is Total

Allowance Excess (Et),
continue

-$6,662,000.00




FINAL TECHNICAL NOISE IMPACT ANALYSIS REPORT ADDENDUM
JULY 9, 2008 FOR SR-74 FROM CALLE ENTRADERO TO 0.43 KM EAST OF LA PATA AVENUE

APPENDIX F
GROUND-BORNE VIBRATION CALCULATION

P:\CDTO0802A - Lower 74\Tech Studies\Noise\Noise Addendum4.doc «07/09/08»



Ground-borne Vibration Calculation

1. Closest residence is located approximately 25 ft from the edge of Ortega Highway at the
southeast corner of Calle Entradero and Ortega Highway.

Given:
1. A vibratory steel wheel roller generates a vibration level of 0.210 PPV (in/sec) at 25 feet.

2. Residential structure is located approximately 25 feet from vibratory steel wheel roller.
Equation:
PPVequipment = PP Vref (25/ D)n
PPVref = reference PPV at 25 feet
D = Distance from equipment to the receiver in feet
n = 1.1 (value related to the attenuation rate through ground)
Calculation:

PPV equipment = 0.210 (25/25)"

PPV equipment = 0.210 PPV (in/sec)

PACDTO802A - Lower 74\Noise Project Folder\Ground-borne Vibration Caleulation.doc (06/25/08)



2. Closest historical residence and garage is located approximately 50 ft and 20 ft from the edge
of Ortega Highway, respectively, at the southwest corner of Via Cristal and Ortega Highway.

Given:
1. A vibratory steel wheel roller generates a vibration level of 0.210 PPV (in/sec) at 25 feet.
2. Residential structure is located approximately 50 feet from vibratory steel wheel roller.
3. Garage structure is located approximately 20 feet from vibratory steel wheel roller.

Equation:

PPV cquipment = PPV ¢ (25/D)"

PPVref = reference PPV at 25 feet

D = Distance from equipment to the receiver in feet

n= 1.1 (value related to the attenuation rate through ground)

Calculation (garage structure):

PPV cquipment = 0.210 (25/20)!

PPV equipment = 0.268 PPV (in/sec)

Calculation (residence structure):
PPV equipment = 0.210 (25/50)""

PPV equipment = 0.098 PPV (in/sec)

PACDTO802A - Lower 74\Noise Project Folder\Ground-bomne Vibration Calculation.doc (06/25/08) 2



Table 18. Vibration Scurce Amplitudes for Construction Equipment

Egquipment Reference PPV at 25 fi. (in/sec
Vibratory roller 0.210

Large bulldozer 0.089

Caisson drilling 0.089

Loaded trucks 0.076

Jackhammer 0.035

Small bulldozer 0.003

Crack-and-seat operations 2.4

Sources: Federal Transit Administration 1995 (except Hanson 2001 for vibratory rollers) and Caltrans 2000 for
crack-and seat-operations.

Using these source levels, vibration from this equipment can be estimated by the following
formula:

PPVeguipment = PPVger (25/D)" (in/sec) (Eq. 12)
Where:

PPV = reference PPV at 25 ft.
D = distance from equipment to the receiver in ft.
n = 1.1 ( the value related to the attenuation rate through ground)

The suggested value for “n” is 1.1. Because vibration from this equipment originates primarily
near the ground surface, modifying the value of “n” based on soil classification may not
necessarily be applicable; however, a higher value of “n” based on site-specific soil conditions
could be used for a less-conservative estimation of vibration amplitude. FTA recommends a
value of “n” of 1.5 for vibration assessment. Using a value of 1.5 is less conservative than using
a value of 1.4 or less (as indicated in Table 17) because it assumes that vibration will attenuate at
a greater rate.

C. Evaluating Potential Vibration Impacts

As shown in Chapter 6, there is limited consistency between the categorization of effects and
damage thresholds; however, it is apparent that damage thresholds for continuous sources are
less than those for single-event or transient sources. It is also apparent that the vibration from
traffic is continuous and that vibration from a single blasting event is a single transient event;
however, many types of construction activities fall between a single event and a continuous
source. An impact pile driver, for example, continuously generates single transient events. As a
practical matter and based on the nature of available criteria, the criteria can only be reasonably
separated into two categories: continuous and transient.

To assess the damage potential from ground vibration induced by construction equipment, a
synthesis of various vibration criteria presented in Chapter 6 has been developed. This synthesis
of criteria essentially assumes that the threshold for continuous sources is about half of the
threshold for transient sources. A vibration amplitude predicted using Egs. 9-12 can be
compared the criteria in Tables 19 and 20 to evaluate the potential for damage.
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Table 19. Guideline Vibration Damage Potential Threshold Criteria

Maximum PPV {in/sec)
Continuous/Frequent

Structure and Condition Transient Sources  Intermitient Sources
Extremely fragile historic buildings, ruins, ancient monuments 0.12 0.08

Fragile buildings 0.2 0.1

Historic and some old buildings 0.5 0.25

Older residential structures 0.5 0.3

New residential structures 1.0 0.5

Modern industrial/commercial buildings 2.0 0.5

Note: Transient sources create a single isolated vibration event, such as blasting or drop balls. Continuous/frequent
intermittent sources include impact pile drivers, pogo-stick compactors, crack-and-seat equipment, vibratory
pile drivers, and vibratory compaction equipment.

A similar synthesis of criteria relating to human perception has also been developed and is
summarized in Table 19. A vibration amplitude predicted with Egs. 1-4 can be compared to the
criteria in Table 20 for a simple evaluation of the potential for annoyance and adverse impact.
Some individuals may be annoyed at barely perceptible levels of vibration, depending on the
activities in which they are participating.

Table 20. Guideline Vibration Annoyance Potential Criteria

Maximum PPV (in/sec)
Continuous/Frequent
Human Response Transient Sources Intermittent Sources
Barely perceptible 0.04 0.01
Distinctly perceptible 0.25 0.04
Strongly perceptible 0.9 0.10
Severe 2.0 0.4

Note: Transient sources create a single isolated vibration event, such as blasting or drop balls. Continuous/frequent
intermittent sources include impact pile drivers, pogo-stick compactors, crack-and-seat equipment, vibratory
pile drivers, and vibratory compaction equipment.

Example Calculations

Example 1: An 80,000 ft-1b. pile driver will be operated at 100 ft. from a new office building
and 100 ft. from a historic building known to be fragile. Evaluate the potential for damage to the
buildings and annoyance to the building occupants. No information on the soil conditions is
known.

Use Eq. 10 to estimate the PPV from the pile driving at 100 ft. In the absence of soil information,
use N=1.1.

PPV = 0.65 (25/100)" X (80,000/36,000)"° = 0.21 in/sec
Table 19 suggests that an appropriate damage potential threshold for new commercial buildings

is 0.5 in/sec when the source is continuous. The predicted vibration amplitude of 0.21 in/sec is
well below this value, indicating low potential for structural damage to the building.
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