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Figure descriptions for the images in this appendix have been provided as alternative 
text usable by accessibility software. If needed, additional figure interpretation for this 
appendix is available from the ODOT Senior Environmental Project Manager at 
(503) 731-4804. 



 

Calibration Certificate 

Certificate Number 2017008491 
Customer: 
HDR Engineering Inc 
Suites 1800 & 1900 
1001 Southwest 5th Avtnue 
Portland, OR 97204, United States 

Model Number LxTSE Procedure Number D0001.8378 
Serial Number 0004202 Technician Ron Harris 
Test Results Pass Calibration Date 7 Aug 2017 

Initial Condition AS RECEIVED same as shipped Calibration Due 
Temperature 

7 Aug 2018 
23.58 oc ± 0.25 ·c 

Description Sound Expert LxT Humidity 50.1 %RH ±2.0%RH 
Class 1 Sound Level Meter Static Pressure 86.39 kPa ± 0.13 kPa 
Firmware Revision: 2.301 

Evaluation Method Tested electrically using Larson Davis PRMLxT1L SIN 029354 and a 12.0 pF capacitor to simulate 
microphone capacitance. Data reported in dB re 20 µPa assuming a microphone sensitivity of 23.6 
mV/Pa. 

Compliance Standards 	 Compliant to Manufacturer Specifications and the following standards when combined with 
Calibration Certificate from procedure D0001.8384: 

IEC 60651 :2001 Type 1 ANSI $1.4-2014 Class 1 

IEC 60804:2000 Type 1 ANSI $1.4 (R2006) Type 1 

IEC 61252:2002 ANSI S1 .11 (R2009) Class 1 

IEC 61260:2001 Class 1 ANSI S1 .25 (R2007) 

IEC 61672:2013 Class 1 ANSI S1 .43 (R2007) Type 1 


Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure 
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI) 
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the 
requirements of ISO/IEC 17025:2005. Test point& marked with at In the uncertainties coh1mn do not fall within this laboratory's 
scope of accreditation. 

The quality system is registered to ISO 9001 :2008. 

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to 
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by 
the customer as needed. 

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A 
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at 
approximately 95% confidence level. 

This report may not be reproduced, except in full, unless permission for the publication of an approved abstr~ct is obtained in writing 
from the organization issuing this report. 

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev J Supporting Firmware Version 
2.301, 2015-04-30 

Calibration Cheek Frequency: 1000 Hz: Reference Sound Pressure Level: 114 dB re 20 µPa 

Larson Davis, a division of PCB Piezotronics, Inc 
1681 West 820 North 0LAR50NDAVISProvo, UT 84601, United States 

A PCB PIEZOTRONJCS Div. 716-684-000 I 
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Certificate Number 2017008491 

Periodic tests were performed in accordance with precedures from !EC 61672-3:2013 / ANSI/ASA S1 .4-2014/Part3. 

No Pattern approval for IEC 61672-1 :2013 / ANSI/ASA S1 .4-2014/Part 1 available. 

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S1 .4-2014/Part 
3, for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made 
about conformance of the sound level meter to the full specifications of IEC 61672-1:2013 f ANSI/ASA S1.4-2014/Part 1 because (a) 
evidence was not publicly available. from an independent testing organization responsible for pattern approvals, to demonstrate that 
the model of sound level meter fully conformed to the class 1 specifications in IEC 61672-1 :2013 / ANSI/ASA S1 .4-2014/Part 1 or 
correction data for acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests 
of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSI/ASA 
S1 .4-2014/Part 1. 

Standards Used 
Deseription Cal Date Cal Due Cal Standard 
SRS DS360 l Jltra I.ow Distortion Generator 2017-01-19 2018-01-19 006239 
Hart Scientific 2626-S Humidity/fempcrature Sensor 2017-06-1 l 2018-06-11 006943 

Larson Davis, a division of PCB Piezotronics, Inc 
1681 West 820 No1th GLARSONDAVISProvo, UT 84601, United States 

A PCB PIEZOTRONICS DIV.716-684-0001 
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Calibration Certificate 

Certificate Number 2017008523 
Customer: 
HDR Engineering Inc 
Suitc111800 & 1900 
1001 Southwest Sth Avenue 
Portland, OR 97204, United States 

Model Number LxT SE Procedure Number D0001.8384 
Serial Number 0004202 Technician Ron Harris 
Test Results Pass Calibration Date 8 Aug 2017 

Initial Condition AS RECEIVED same as shipped Calibration Due 
Temperature 

8 Aug 2018 
23.44 ·c ± 0.25 ·c 

Description Sound Expert LxT Humidity 50.3 %RH ±2.0%RH 
Class 1 Sound Level Meter Static Pressure 86.57 kPa ±0.13kPa 
Firmware Revision: 2.301 

Evaluation Method Tested with: Data reported in dB re 20 µPa. 
Larson Davis PRML:xT1L. SIN 029354 
PCB 377620. SIN 150268 
Larson Davis CAL200. SIN 9079 
Larson Davis CAL291. SIN 0203 

Compliance Standards 	 Compliant to Manufacturer Specifications and the following standards when combined with 
Calibration Certificate from procedure 00001.8378: 

IEC 60651 :2001 Type 1 ANSI S1.4-2014 Class 1 

IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1 

IEC 61252:2002 ANSI S1 .11 (R2009) Class 1 

IEC 61260:2001 Class 1 ANSI S1 .25 (R2007) 

IEC 61672:2013 Class 1 ANSI S1 .43 (R2007) Type 1 


Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure 

(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units ($1) 

through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the 

requirements of ISO/IEC 17025:2005. 

Test points marked with a i in the uncertainties column do not fall within this laboratory's scope of accreditation. 


The quality system is registered to ISO 9001 :2008. 

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to 
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by 
the customer as needed. 

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM}. A 
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at 
approximately 95% confidence level. 

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing 
from the organization issuing this report. 

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev J Supporting Firmware Version 
2.301, 2015-04-30 

Larson Davis, a division of PCB Piezotronics, Inc 
1681 West 820 North eLARSONDAVISProvo, UT 84601, United States 

A PCB PIEZOTRONICS DIV.716-684-0001 
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Certificate Number 2017008523 
For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to 
1/2" adaptor is used with the preamplifier. 

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 µPa 

Periodic tests were performed in accordance with precedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3. 

No Pattern approval for IEC 61672-1 :2013 / ANSI/ASA S1 .4-2014/Part 1 available. 

The sound revel meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S1 .4-2014/Part 
3, for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made 
about conformance of the sound level meter to the full specifications of IEC 61672-1 :2013 / ANSI/ASA S1.4-2014/Part 1 because (a) 

evidence was not publicly available, from ari independent testing organization responsible for pattern approvals, to demonstrate that 
the model of sound level meter fully conformed to the class 1 specifications in IEC 61672-1:2013 / ANSI/ASA S1 .4-2014/Part 1 or 
correction data for acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests 
of IEC 61672-3:2013 / ANSI/ASA S1 .4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSI/ASA 
S1 .4-2014/Part 1. 

Standards Used 
Description Cal Date Cal Due Cal Standard 
SRS DS360 Ultra Low Distortion Generator 2017-06-23 2018-06-23 006311 
Hart Scientific 2626-S Humidity/Temperature Sensor 2017-06-11 2018-06-11 006943 
Larson Davis CAL200 Acoustic Calibrator 2017-07-25 2018-07-25 007027 
Larson Davis Model 831 2017-03-01 2018-03-01 007182 
PCB 377Al3 1/2 inch Prepolarize<l Pressure Microphone 2017-03-08 2018-03-08 007185 
Larson Davis CAL291 Residual Intensity Calibrator 2016-09-22 2017-09-22 007287 

Acoustic Calibration 
Measured according to IEC 61672-3:201310 and ANSI $1.4-2014 Part 3: 10 

ExpandedMeasurement Test Result [dB] Lower Limit [dB} Upper Limit (dBi Result
Uncertainty (dBJ 

1000 Hz 114.01 113.80 114.20 0.14 Pass 

As Received Level: 114.03 
Adjusted Level: 114. 01 

-- End of mtasurement results-

Acoustic Signal Tests, C-weighting 

Measured according to IEC 61672-3:2013 12 and ANSI S1 .4-2014 Part 3: 12 using a comparison coupler with Unit Under Test 
(UUT} and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1 :2013 5.5: ANSI S 1.4-2014 Part 
1: 5.5 

Frequency (Hzl Test Result [dB) Expected (dB] Lower Limit {dBJ Upper Limit (dB] Expanded 
Uncertainty [dB) 

Result 

125 -0.11 -0.20 -1.20 0.80 0.23 Pass 
1000 -0.06 0.00 -0.70 0.70 0.23 Pass 
8000 -2.28 -3.00 -5.50 -1.50 0.32 Pass 

-- 1£nd of measurement results-

Larson Davis, a division of PCB Piel'.Olronics, Inc 
1681 West 820 North 9 LARSONDAVISProvo, UT 11460 I, United States 

A PCB PIEZOTRONICS DIV. 716-684-0001 
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Certificate Number 2017008523 

Self-generated Noise 

Measured according to IEC 61672-~:2013 11.1 and ANSI S1 .4-2014 Part 3: 11.1 

Measµrement --~~------- TestResult [dB) 

A-weighted 41.53 

-- End of measuremen·t results•• 

- End of Report-

Signatory: R/H'v Harru: 

Larson Davis, a division of PCB Piezotronics, Inc 
1681 West 820 North GLARSONDAVISProvo, UT 84601, United States 
716-684-000 I A PCB PIEZOTRONICS Div. 
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Calibration Certificate 

Certificate Number 2017008490 
Customer: 
UDR Engineering Inc 
Suites 1800 & 1900 
I001 Southwest 5th A venue 
Portland, OR 97204, United States 

Model Number PRML.xT1L Procedure Number 00001.8383 
Serial Number 029354 Technician Ron Harris 
Test Results Pass Calibration Date 7 Aug 2017 

Initial Condition AS RECEIVED same as shipped Calibration Due 
Temperature 

7 Aug 2018 
23.54 ·c ±O.Q1 °C 

Description Larson Davis 1/2" Preamplifier for LxT Class 1 Humidity 50.1 %RH ±0.5 %RH 
-1 dB Static Pressure 86.51 kPa ±0.03 kPa 

Evaluation Method 	 Tested electrically using a 12.0 pF capacitor to simulate microphone capacitance. 

Data reported in dB re 20 µPa assuming a microphone sensitivity of 50.0 mV/Pa. 


Compliance Standards 	 Compliant to Manufacturer Specifications 

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure 
(unless otherwise noted). It has been calibrated using measurement standards traceable to the SI through the National Institute of 
Standards and Technology (NIST). or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005. 
Test points marked with a* in the uncertainties column do not fall within this laboratory's scope of accreditation. 

The quality system is registered to ISO 9001 :2008. 

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to 
complete. No allowance has been made for the instability of the test device due to use. time, etc. Such allowances would be made by 
the customer as needed. 

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A 
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at 
approximately 95% confidence revel. 

This report may not be reproduced. except in full, unless permission for the publication of an approved abstract is obtained in writing 
from the organization issuing this report. 

Standards Used 
Description Cal Date Cal Due Cal Standard 
Larson Davis Model 2900 Real Time Analyzer l 1/04/2016 11/04/2017 001150 
Agilent 34401A DMM 07/14/2017 07/14/2018 002588 
SRS DS360 Ultra Low Distortion Generator 06/23/2017 06/23/2018 006311 
Hart Scientific 2626-S I lumidity/Tcmpcrature Sensor 06/11/2017 06/11/2018 006943 

Larson Davis, a division of PCB Piczotronics, [nc 
1681 West 820 North 0LARS0NDAVISProvo, UT 84601, United States 

A PCB PIEZOTRONrcs DIV.716-684-000 I 
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Calibration Certificate 

Certificate Number 2017008252 

Customer: 
HDR Engineering Inc 
Suites 1800 & 1900 
1001 Southwc~t 5th Avenue 
Portland, OR 97204, United States 

Model Number CAL200 Procedure Number D0001 .8386 

Serial Number 7160 Technician Scott Montgomery 
Test Results Pass Calibration Date 2 Aug 2017 

Initial Condition Adjusted 
Calibration Due 
Temperature 

2 Aug 2018 
25 •c ± o.3 ·c 

Descrip#on Larson Davis CAL200 Acoustic Calibrator Humidity 32 %RH ± 3 %RH 
Static Pressure 101.3 kPa ±1 kPa 

Evaluation Method 	 The data is aquired by the insert voltage calibration method using the reference microphone's open 
circuit sensitivity. Data reported in dB re 20 µPa. 

Compliance Standards Compliant to Manufacturer Specifications per D0001.8190 and the following standards: 
IEC 60942:2003 ANSI S1.40-2006 

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure 
(unless otherwise noted). It has been calibrated using measurement standards traceable to the SI through the National Institute of 

Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005. 
Test points marked with a :j: In the uncertainties column do not fall within this laboratory's scope of accreditation. 

The quality system is registered to ISO 9001:2008. 

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to 

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by 
the customer as needed. 

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A 
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at 
approximately 95% confidence level. 

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing 
from the organization issuing this report. 

Standards Used 
Description Cal Date Cal l>ue Cal Stam.Jard 
Agilent 3440 I A DMM 09/07/2016 09/07/2017 001021 
Larson Davis Model 2900 Real Time Analyzer 04/10/2017 04110120m 001051 
Microphone Calibration System 08/17/2016 08/17/2017 005446 
1/2" Preamplifier 10/06/2016 10/06/2017 006506 
Larson Davis I/2" Preamplifier 7-pin LEMO 08/22/2016 OK/22/2017 006507 
1/2 inch Microphone - RI - 200V 10/03/2016 10/03/2017 006511 
Pressure Transducer 06/01/2017 06/01/2018 007310 

Larson Davis, a division of PCR Piczotronics, Inc 
1681 West 820 North GLARSONDAVIS
Provo, UT 84601, United States 

A PCB PIEZOTRONICS OIV.716-684-0001 
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