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1. PROIJECT OVERVIEW

This Noise Monitoring Plan (Plan) has been prepared in support of the Grassy Mountain Mine Project
(Project) located in Malheur County, Oregon, and has been included as part of the Consolidated Permit
Application (CPA).

The Project is located approximately 22 miles south-southwest of Vale (Map 1) and consists of two areas:
the Mine and Process Area and the Access Road Area (Permit Area) (Map 2). The Mine and Process Area
is located on three patented lode mining claims and unpatented lode mining claims that cover an
estimated 886 acres. These patented and unpatented lode mining claims are part of a larger land position
that includes 419 unpatented lode mining claims and nine mill site claims on lands administered by the
Bureau of Land Management (BLM). All proposed mining would occur on the patented claims, with some
mine facilities on unpatented claims. The Mine and Process Area is in all or portions of Sections 5 through
8, Township 22 South, Range 44 East (T22S, R44E) (Willamette Meridian).

The Access Road Area is located on public land administered by the BLM, and private land controlled by
others (Map 2). A portion of the Access Road Area is a Malheur County Road named Twin Springs Road.
The Access Road Area extends north from the Mine and Process Area to Russell Road, a paved Malheur
County Road. The Access Road Area is in portions of Section 5, T22S, R44E, Sections 3, 10, 11, 14, 15, 21
through 23, 28, 29, and 32, T21S, R44E, Sections 1, 12 through 14, 23, 26, 27, and 34, T20S, R44E, Sections
6 and 7, T20S, R45E, and Sections 22, 23, 26, 35, and 36, T19S, R44E (Willamette Meridian). The width of
the Access Road Area is 300 feet (ft; 150 ft on either side of the access road centerline) to accommodate
possible minor widening or re-routing, and a potential powerline adjacent to the access road. There are
several areas shown that are significantly wider than 300 ft on the Permit Area Map (Map 2), which are
areas where the final alighment has not yet been determined. The final engineering of the road will be
consistent throughout, and within the Permit Area. The Access Road Area also includes a buffer on either
side of the proposed road width for the collection of environmental baseline data. The road corridor will
be 30 ft wide, which includes a 20 ft wide road travel width (10 ft on either side of the road centerline),
2 ft wide shoulders on each side of the road, minimum 1 ft wide ditches on each side of the road, and
appropriate cut and fill. The Access Road Area totals approximately 876 acres.

1.1 PROJECT ACTIVITIES

Calico Resources USA Corp (Calico) plans to construct, operate, reclaim, and close an underground mining
and precious metal milling operation. In general, the proposed mining and precious metal processing
operations will consist of an underground mine and ore processing facilities, including a conventional Mill
and Tailings Storage Facility (TSF) and a Temporary Waste Rock Storage Facility (TWRSF), as well as other
support facilities. The Project will include the following major components:

e One underground mine;

e One TWRSF;

e One carbon-in-leach processing plant;
e One borrow pit area;

e OneTSF;

e Run-of-mine ore stockpile;

e One reclaim pond;

Calico Resources USA Corp. 1 May 2023
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e A water supply well field and pipeline, associated water delivery pipelines, and power;

e A power substation and distribution system, including the new Idaho Power powerline that will
connect to the substation;

e One ventilation shaft;

e Access and haul roads;

e Ancillary facilities that include the following: haul, secondary, and exploration roads; truck
workshop; warehouse; stormwater diversions; sediment control basins; reagent and fuel storage;
storage and laydown vyards; explosive magazines; fresh water storage; monitoring wells;
meteorological station; an administration/security building; borrow areas; growth media
stockpiles; a landfill; and solid and hazardous waste management facilities to manage wastes; and

e Reclamation and closure, including the potential development of an evaporation cell for the TSF.

1.2 PREVIOUS SURVEYS

A Noise Baseline Report (CANI, 2019) was prepared in October 2018 and revised in February 2019 by
Creative Acoustics Northwest, Inc. on behalf of Calico. The Noise Baseline Report is included in the CPA as
Appendix B11.

13 ENVIRONMENTAL SETTING

The Permit Area is in the Sourdough and Grassy Mountains at elevations ranging between 3,250 and
4,800 ft above mean sea level (amsl). According to the Western Regional Climate Center (WRCC), the
average maximum temperature recorded at the Owyhee Dam, Oregon field station, located
approximately five miles east of the Permit Area, is 93.6 degrees Fahrenheit (°F) in July, and the average
minimum temperature is 22.4°F in January. The average annual precipitation is 9.12 inches and tends to
peak in May (WRCC 2016).

Calico Resources USA Corp. 2 May 2023
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2. PURPOSE AND OBIJECTIVES

The purpose of the Noise Monitoring Plan (NMP) is to provide the framework needed to monitor noise
during construction, operation, and blasting at the Project per Oregon Administrative Rules (OAR) Chapter
340 Division 35, Noise Control Regulations, and monitoring for the Wildlife Protection Plan (MB&G, 2023).
The Wildlife Protection Plan (MB&G, 2023) is included in the CPA as Appendix D14.

The metrics for construction and operation include two situations 1) exceedance of a maximum noise
level, and 2) exceedance of the existing background ambient noise level, plus 10 dBA. The metrics for
blasting only include exceedance of a maximum noise level.

Calico Resources USA Corp. 3 May 2023
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3. COMPLIANCE OBLIGATIONS, GUIDANCE, AND BEST
MANAGEMENT PRACTICES

3.1 REGULATORY STRUCTURE

3.1.1 STATE REGULATIONS

Noise Control Regulations at OAR Chapter 340 Division 35 are applicable to the NMP. Noise produced
during construction and operation, including blasting, are to be measured at an appropriate measurement
point, with those measurement points further being classified as Noise Sensitive Property, and the more
restrictive Quiet Area. DEQ industrial and commercial noise source standard tables are presented in
Figures 1 through 3.

Figure 1: DEQ Table 8, New Industrial and Commercial Noise Source Standards Allowable Statistical
Noise Levels in Any One Hour

Figure 2: DEQ Table 9, Industrial and Commercial Noise Source Standards for Quiet Areas Allowable
Statistical Noise Levels in Any One Hour

Calico Resources USA Corp. 4 May 2023
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Figure 3: DEQ Table 10, Median Octave Band Standards for Industrial and Commercial Noise Sources
Allowable Octave Band Sound Pressure Levels

To illustrate the logic behind compliance with the State's regulations around construction and operation,
the single most restrictive metric is chosen — the Nightime Quiet Area L50 at 45 dBA. The Noise Model
Summary (BKL, 2023; Appendix A) provides predicted noise levels for construction, operation, and
blasting, with these predicted noise levels graphically presented as noise contours (as provided in Maps
3, 4,and 5).

e For construction, the 45 dBA contour tends to average approximately at or within the Property
Boundary to 0.5 mile away.

e For operation, the 45 dBA contour tends to average approximately 0.5 mile away.

e For blasting, the maximum allowable noise level during the day is 98 dBC, with the predicted 90
dBC contour completely within 0.5 mile of the Property Boundary.

As mentioned in the Noise Baseline Report (CANI, 2019), the closest Noise Sensitive Property would be
Lake Owyhee State Park at approximately 6.5 miles away. Because the distance to the predicted 45 dBA
contour is far less than the distance to the nearest appropriate measurement point, compliance with the
State's regulations around construction and operation should be expected.

Compliance with the State's regulations around blasting should also be expected.

3.1.2 MALHEUR COUNTY COMPREHENSIVE PLAN

Goal 6, Policies 12 and 13 in the Malheur County Comprehensive Plan are applicable to the NMP. Goal 6,
Policy 12 requires consideration of the projects noise production without specifying metrics. Goal 6, Policy
13 requires, for the County's purposes, compliance with the State's regulations around noise. As
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mentioned in Section 3.1.1, compliance with the State's regulations is expected. Additionally, the State's
regulations are expected to be adhered to within approximately 0.5 mile of the Project, so consideration
for the County's goals is also expected.

3.2 GUIDELINES AND BEST MANAGEMENT PRACTICES

3.2.1 NOISE MEASUREMENTS

All noise measurements should be conducted with equipment and personnel adhering to NPCS-1, Sound
Measurement Procedures Manual (DEQ, 1983), and NPCS-2, Requirements for Sound Measurement
Instruments and Personnel (DEQ, n.d.). Three measurement sites should be selected; one to represent
noise impacts due to the project site, one to represent noise impacts to the access road, and one to
represent noise impacts due to blasting. NPSC-1 and NPSC-2 are included as Appendix B and Appendix C.

Calico Resources USA Corp. 6 May 2023
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4. NOISE PREDICTION

BKL was engaged to predict the noise levels from the proposed Grassy Mountain Mine (the Project)
located near the city of Vale in Malheur County in Oregon. Sound levels contours as developed by BKL for
the Project do not project levels expected to impact grazing by livestock. The area immediately outside
the Project fence during operation, based on BKL modeling and as shown in Maps 3, 4, and 5, noise will
be attenuated to a maximum of approximately 50 dB. According to Dr. Salah Hamed Esmail (2017), “Cattle
may tolerate moderate levels of noise and may easily adapt to an intensity level of 60-90 dB.” He further
concludes a behavioral response for cattle is expected between 80 and 90 dB. Owen (2017) reported that
livestock can habituate reasonably quickly to loud sounds 90-120 dBA based on rail train development
studies in the UK. The noise model results are in the BKL (2023) summary correspondence dated April 5,
2023. Noise grid maps from BKL (2023) are included in this NMP as Maps 3 through 5.

The following activities were modeled during normal operations with regard to noise levels:

e Construction;

e Access Road expansion work and Access Road Operations;

e Noxious weed management and revegetation activities; and
e Reclamation activities.

4.1 NOISE PREDICTION RESULTS

Noise prediction results from the noise modeling are summarized in grid maps by scenario: construction,
operations and blasting.

4.1.1 CONSTRUCTION

A grid noise map at 1.5 meters (m) above ground with a resolution of 20 m by 20 m for the study area was
calculated. The grid noise map is included as Map 3.

4.1.2 OPERATIONS

A grid noise map at 1.5 m above ground with a resolution of 20 m by 20 m for the study area was
calculated. The grid noise map is included as Map 4.

4.1.3 BLASTING

A grid noise map at 1.5 m above ground with a resolution of 20 m by 20 m for the study area for the
Construction blast event was calculated. The grid noise map is included as Map 5.

Calico Resources USA Corp. 7 May 2023
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5. NOISE MONITORING

5.1 NOISE MONITORING LOCATIONS

Three monitoring location distances are proposed, as follows:

e The site to represent noise impacts due to the project site during construction and operation
should be located approximately 3 miles/5 kilometers (km) due south of the project property to
avoid noise impacts from the road. A sound level meter in this location should measure Lmax in
dBA, L50 in dBA (1 hour), L10 in dBA (1 hour), and LO1 in dBA (1 hour), all at Fast response.

e The site to represent noise impacts due to the access road during construction and operation
should be located approximately 3,281 ft/1,000 m east or west of the access road, and, greater
than approximately 3.5 miles/5.5 km away from the project property to avoid noise impacts from
the project property. A sound level meter in this location should measure Lmaxin dBA, L50 in dBA
(1 hour), L10 in dBA (1 hour), and LO1 in dBA (1 hour), all at Fast response.

e The site to represent noise impacts due to blasting during construction and operation should be
located approximately 0.5 miles east of the project property line. A sound level meter in this
location should measure Lmax in dBA, L50 in dBA (1 hour), L10 in dBA (1 hour), and LO1 in dBA
(1 hour), all at Fast response. Additionally, this sound level meter should measure Lmax in dBC at
Slow response.

5.2 EQUIPMENT AND PROCEDURES

OAR 340-035-0035 provides noise standards for equipment; exceptions are found at OAR 340-035-0010.
Figures 1 through 3 present DEQ’s noise source standards tables.

Specific equipment and procedures are outlined in NPCS-1, Sound Measurement Procedures Manual
(DEQ, 1983), and NPCS-2, Requirements for Sound Measurement Instruments and Personnel (DEQ, n.d.).

5.3 MONITORING FREQUENCY

Routine monitoring will be conducted annually at the three proposed locations and is expected to occur
during all hours of operational activities.

During road construction activity, noise monitoring will be conducted monthly during construction
activity. During the operations phase, quarterly monitoring will occur for one year. The purpose is to
measure impacts of traffic and equipment associated with the access road construction period and
operations period at the monitoring locations, as predicted in the BLK access road scenario. This
monitoring will reflect actual conditions and determine if mitigation measures are necessary. If mitigation
is not necessary or mitigation measures have been fully implemented, monitoring will be reduced to
annually.
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5.4 REPORTING

Noise monitoring results will be reported as a part of the fourth quarter monitoring report as described
in the Wildlife Protection Plan (MB&G , 2023) and in accordance with issued permits.
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6. MITIGATION MEASURES

Calico will coordinate with ODFW regarding mitigation measures consistent with the Wildlife Mitigation
Plan. In the event ongoing noise monitoring indicates operational noise exceeds the expected levels
disclosed in Section 3.1.1, Calico will coordinate with ODFW and other agencies as noted by permit to
propose and incorporate reduction components for machinery. Confirmation monitoring will be
completed following the implementation of mitigation measures.
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301 - 3999 Henning Drive, Burnaby, BC, Canada V5C 6P9
T 604-988-2508 w www.bkl.ca e sound@bkl.ca

April 5,2023

File: 0639-23A-R0

Paramount Gold Nevada
665 Anderson Street
Winnemucca, NV, USA
89445

Attention: Glen Van Treek

Dear Glen,

Re: Grassy Mountain Mine, Oregon
Noise Model Summary

BKL has been engaged to predict the noise levels from the proposed Grassy Mountain Mine (the
Project) located near the city of Vale in Malheur County in Oregon. The noise model results will be
used to provide input for other consultants to respond to information requests from the regulator.

Limitations

We understand that the Oregon Department of Fish and Wildlife (ODFW) has requested additional
information regarding noise levels for the purpose of considering wildlife. The ODFW specifically
mentioned the following activities to be of interest with regard to noise levels:

Construction;

Road expansion work;

Noxious weed management and revegetation activities; and
Reclamation activities.

Through communication with the client, it was confirmed that BKL would model the Construction and
Operations stages at the mine site and will provide predicted noise levels for the access road.

The other stages mentioned by ODFW have less equipment to consider and therefore a 3-D noise
model may not be required. Therefore, these stages are excluded from BKL’s analysis and should be
addressed by the local noise consultant.

ACOUSTICS - NOISE - VIBRATION | BKL.CA
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Project Context

Correspondence with ODFW have referenced the Nevada Department of Wildlife Interim Sage-Grouse
Noise Protocol Clarifications document as an appropriate framework for assessment. Previous
acoustic related work for the Project included preparation of a Noise Baseline Report which was
issued by Creative Acoustics Northwest in October 2018 and included details on the measured
baseline noise levels in the vicinity of the site.

In addition to the ODFW request, we understand that the noise modelling results are also of interest
for other receptors including grazing animals and residential and sensitive areas (as per email dated
February 28, 2023). Paramount Gold’s local noise consultant has provided guidance on the
appropriate noise metrics for the assessment of these receptors.

BKL attended a meeting with USFWS and ODFW on March 21, 2023, where the regulators requested
that the study area be extended to include the predicted Project noise levels to at least 10 dB above
the background noise level (L90 dBA). As part of determining the study area, the Noise Baseline Report
was reviewed to determine the existing background noise level in the vicinity of the site.

Model Setup

Based on the above, we understand the following noise metrics are relevant for the noise model:

For Construction and Operations: L50 (1 hour) dBA
L10 (1 hour) dBA
L1 (1 hour) dBA
For blasting events:
Lmax (slow) dBC

As operations and construction will operate 24hrs per day and seven days per week and mobile
sources such as trucks will operate for at least 1 hour per day, the predicted L50 (1 hour), L10 (1 hour)
and L1 (1 hour) levels from the model can be compared to the day and night criteria.

Given that the operations and construction noise sources are continuous for the assessment time
period of 1 hour, the L50, L10 and L1 predicted metrics will all be the same value. This is consistent
with the statement in the Oregon Department of Transportation Quarry Noise Model User Guide and
Technical Reference document which states “It is possible that statistical metrics for different times (i.e.
L10 and L50) can have the same dBA values.”.

The Oregon wildlife requirements are for specific time frames covering more than one hour namely
(0400-0900, 1800-1000 and 0000-2400). However, as the operations at the site are 24 hours a day, 7
days a week and the activities are not expected to fluctuate significantly hour to hour, the modelled
noise levels for one hour period can be considered relevant for all required time frames.

The Cadna 3-D noise modelling software used by BKL implements the International Organisation for
Standardization (ISO) Acoustics - Attenuation of Sound During Propagation Outdoors - Part 2: General
Method of Calculation I1SO 9613-2:1996 prediction standard. ISO 9613-2 describes a method for
calculating the attenuation of sound during propagation outdoors in order to predict the levels of

BKL
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environmental noise at a distance from a variety of sources. The method predicts the equivalent
continuous A-weighted sound pressure level under meteorological conditions favourable for sound
propagation, namely downwind propagation or under a well-developed moderate ground-based
temperature inversion. We consider the ISO 9613-2 standard suitable for the prediction of
Construction and Operations noise and have used this on many other mine projects.

Blasting events are a highly impulsive noise source and therefore, ISO 9613-2 is not appropriate. For
blasting events, the ANS/ S12.17-1996 Impulse Sound Propagation for Environmental Noise issued by
the American National Standards Institute in 1996 has been used to predicted the C-weighted sound
exposure level (LCE). Based on measurement and reference data, is can be estimated that the LCE for
a single blast event is approximately equivalent to the LCmax (slow) level plus 5.4 dB. For this
assessment, the predicted LCmax (slow) level for a blast event has been determined by subtracting 5.4
dB from the predicted LCE level.

Wherever possible, the noise levels for the model have been taken from the noise data sheets for the
selected items of equipment and from the FHWA Roadway Construction Noise Model (RCNM)
database. Where RCNM or site-specific data was not available, noise source data from BKL’s database
based on measurements at other project sites were used.

Study Area

In this context, the background noise level is defined at the L90 dBA level for the following time
frames: 24hrs, between 0400 and 0900 and between 1800 and 1000 (as per the Oregon wildlife
requirement and confirmed by OCFW). While it was not possible to extract the L90 level for the defined
time frames from the Noise Baseline Report, we could review the hourly measurement data contained
in the Noise Baseline Report to estimate the lowest existing L90 level for the relevant time periods.
This way, the definition of the study area is based on the lowest existing L90 level which would be
sufficient for the most sensitive points of reception. Based on our review of the measurement data,
the lowest L90 levels measured was 18 dBA L90 which occurred at Site B on Day 2 (May 4, 2018)
between 0400 and 0900 hours. Therefore, the study area has been extended so the predicted Project
levels as low as background plus 10 (18+10=28 dBA) have been calculated.

Noise Modelling Scenarios

The Grassy Mountain Mine is an underground mine with above ground processing site. Access to the
mine site is via an access road. Based on the information provided, the following noise sources are to
be included in the model:

Above ground processing plant buildings;

Haul routes on the site which connect the underground mine roads to the processing area;
Ventilation fans; and

Blasting at the quarry site.

The noise data used for the model are provided in Table 1 and Table 2 below.

BKL
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Table 1: Modelled Noise Source Summary - Construction
Sound Power
Name Location . i of Level per Source
items equipment (dBA)
Excavator Tailings Storage Facility (TSF) 4 108 RCNM
+ process plant area
Dozer TSF + process plant area 2 112 RCNM
Grader TSF + process plant area 2 110 RCNM
Articulated Haul Truck TSF + process plant area 10 113 RCNM
Water Truck TSF + process plant area 2 113 RCNM
Compactor TSF + process plant area 2 114 RCNM
Tractor & Disk TSF + process plant area 1 110 RCNM
Skidsteer TSF + process plant area 1 104 RCNM
Telehandler TSF + process plant area 1 120 RCNM
Generator process plant area 1 111 BKL database
Haul Truck on-site road to quarry 1 110 BKL database
Table 2: Modelled Noise Source Summary - Operations
Name Location of sound Power Source
items Level (dBA)
Haul Truck (44.2 t) TSF haul road + on-site road 3 110 BKL database
Front End Loader (16.4 t) TSF haul road + on-site road 1 111 project spec
Dozer (20.4 t) TSF haul road + on-site road 1 111 project spec
Emulsion Loader TSF haul road + on-site road 1 107 RCNM
Motor Grader TSF haul road + on-site road 1 110 RCNM
Lube Truck TSF haul road + on-site road 1 104 RCNM
Water Truck TSF haul road + on-site road 1 104 RCNM
Truck to haul cement on-site road 1 113 RCNM
Telehandler on-site road 1 120 RCNM
Shotcrete Sprayer on-site road 1 118 RCNM
Shotcrete Truck on-site road 1 113 RCNM
Backfill Plant mine portal 1 118 RCNM
Crusher #1 process plant area 1 118 BKL database
Crusher #2 process plant area 1 118 BKL database
Ball Mill and Hydrocyclone process plant area 1 120 BKL database

BKL
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Name Location i of sound Power Source
items Level (dBA)
Tanks and Pumps process plant area 9 104 RCNM
Ventilation Fan south of mine portal at grade 2 117 project spec
Baghouse/Dust Collector process plant area 1 114 BKL database
Emergency Generator process plant area 1 111 BKL database
Truck Workshop and
P process plant area 1 112 BKL database
Warehouse

The blasting events will be located in the Borrow Pit Area to the south-east of the site. The details for
the blasting events are provided in Table 3. For the assessment, only the Construction blast scenario
was modelled as this is considered the worst case due to the larger number of holes per delay

compared to the Operations scenario.

Table 3: Blasting Input Information

Metric

Value

TNT mass equivalent per hole (kg)

8.2 kg/hole

Holes per delay

Construction: 58
Operations: 17

Charge burial depth (m)

6.1

Annual blast events

Construction: Over 29-day period
Operations: Two per week

Access Road

In addition to the Operations and Construction stages on the site, we understand that the noise
associated with the access road is of interest. The expected noise sources associated with the access
road are provided in Table 4. For the Construction 1a and 1b scenarios, we understand that this is the
maximum number of items of equipment that could operate with a 1 to 2 mile (1.6km to 3.2km)

distance.
Table 4: Access Road Noise Sources
. Quantity Sound Comment on Metrics
. Noise
Scenario Sources Power Level
(dBA)
Scrapper 2 124 L50, L10, L1
Dozer 1 112 dBA Lhour
Construction 1a 1 110 Will all the same value due to continuous
Grader operation of equipment within a 1 hour
period
Construction 1b Truck 2 110 L50, L10, L1

BKL
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. Quantity Sound Comment on Metrics
. Noise
Scenario Sources Power Level
(dBA)
Grader 1 110 dBA 1hour
1 114 Will all the same value due to continuous
Roller operation of equipment within a 1 hour
period
Total of 43 110 Given that there are only 53 trips on an
movement on average weekday, it is expected that
. Vehicle the road per elevated noise levels due to access road
Operation .
passbys day use will not be present for more than 6
(approximately minutes over a one hour period. Therefore,
2 per hour) only the L1 will be relevant
Exclusions

Some items were excluded from the model as they were not expected to contribute to the overall
noise levels due to the equipment operating underground or lower sound levels compared to the

other sources on the site.

Equipment not included in the modelling:

Vibration Trash Screen

Agitator
Assay Lab
Vehicle Wash-bay

Results

Construction

A grid noise map at 1.5 metres above ground with a resolution of 20m by 20m m for the study area was

calculated.

Operations

A grid noise map at 1.5 metres above ground with a resolution of 20m by 20 m for the study area was

calculated.

Blasting

A grid noise map at 1.5 metres above ground with a resolution of 20m by 20m for the study area for
the Construction blast event was calculated.

BKL
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Access Road

As the access road covers a large distance, the predicted noise levels for a sample cross section have
been provided at a centre point of the access road. This shows the condition of a gradual decline to
the west of the road and gradual incline to the east of the road. It is assumed that the loudest item of
equipment is located close to the cross-section point and the other items of equipment a within a one
mile either side of the centre point.

[ <35a8A
[CJ»=3508A
[ == 40 dBA

>= 45 dBA
[CJ>=50aBA

=55 dBA
I -= 50 gBA
[ -= 65 dBA
I -= 70 dBA
I -= 75 0BA

Figure 1: Access Road Construction Scenario 1A Vertical Cross-Section (L50, L10, L1 dBA - 1hour)

[ <35dBA
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Figure 2: Access Road Construction Scenario 1B Vertical Cross-Section (L50, L10, L1 dBA - 1hour)
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Figure 3: Access Road Operations Passby Vertical Cross-Section (L1 dBA - 1hour)
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Model Setup

We have used proprietary 3-D noise modelling software Cadna/A to predict the noise levels in the
areas of interest. The model set-up details are enclosed.

Table 5: Model Setup and Data Inputs Summary

Parameter Value

1SO 9613-2:1996
ANSI S12.17-1996

Calculation Standard

. G =0 (hard ground) for tailing areas
Ground Absorption e
G =1 (soft ground) for remaining area

Reflection Order 1

2-foot (0.6 metre) contour lines and 5-foot (1.5 metres) contour lines provided
Ground elevation by Paramount Gold Nevada for mine site and area adjacent to the mine site
contours 10-foot (3.0 metre) contour lines for the extended study were obtained from

the United States Geological Survey Open Data Portal

Closure

This completes the summary of inputs, assumptions and methodology for the development of the
Grassy Mountain Mine noise model.

Sincerely,

BKL Consultants Ltd.

e

Brigette Martin
Acoustical Consultant
martin@bkl.ca
Enclosures: Construction noise contour file (DXF)
Operations noise contour file (DXF)
Blasting event (Construction) noise contour file (DXF)

BKL
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'FOREWORD

The Sound Measurement Procedures Manual has been prepared to specify the
equipment to be used and the procedures to be followed when measuring
envirommental noise. The procedures established in the manual, when
carefully followed, will ensure that the noise readings obtained are

accurate, will support enforcement action, and aid in reducing
envirommental noi=sae.

The scope of this manual includes industrial noise, commercial noise, noise
from races and racetracks, noise from public¢ roads and ambieat noise
measurements, Individual motor vehicle noise measurements are covered

in a separate manual,

The objective of the manual {s to establish procedures to implement the
provisions of the Envirommental Quality Commission. Purther, if the
practices and procedures herein are adhered to, the result will be a
uniform enforcement program which will accomplish the intent of the
Legislature and fulfill the Commission's responaibility under ORS Chapter
k67.

Office of the Administrator
Al{r Quality Control Division
Department of Envirommental Quality
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1.1

1.1.2

1.1.3

1.2

1.3.1

"CHAPTER 1

'INTRODUCTION

‘Policy

'The Department of Envirommental Quality, through the Noise

Pollution Control Section shall establish a noise measurement
program to lmplement the laws and regulations applying to
environmental noise.

‘The Noise Pollution Control Section shall be responsible for the

conformity of envirommental noise measurement.

‘This manual contains procedures for the Noise Pollution Control

Section, and all other peraons taking envirommental noise
measurements., Guidance ia provided in the "Comments™.

‘Authority

_Statutory and administrative law governing authority to the

guidance and direction contained in the following sources:

‘a. _Opegon Revised Statutes, Chapter 467, Sections 467.010,

467.020, 467.030, 487.040, 467.050, 1}67.990:

b, Oregon Administrative Rules, Chapter .3140, Division 35,

Department of Enviromental Quality.

Instruments and Training

Specific requirements for instruments and personnel are defined
under procedure manual, Noise Pollution Control Section - 2,
Requirements for Sound Measuring Instruments and Personnel.



"CHAPTER 2

'INSTRGMENTATION

"Sound Level Meters

The apecifications for sound level meters (SLM) are derfined

in manual Noise Pollution Control Section (NPCS-2) Requirements
for Sound Measuring Instruments and Personmel. The minimum meter
required is a Type II as defined by American Natiomal Standard
Institute Number S1.4-1371.

2.2 "Accessories

‘The minimum accessories shall be a windscreen and an acoustically
coupled calibrator.

"Comment : -Additioml accessories that have been fourd to be
valuable in gathering data are tabulated below:

(1) Noise data forms

(2) Clipboard

(3) Tripod

(4) Wind meter

(5) Sling psychrometer

(6) Screwdriver :

(7) Spare batteries

(8) Watch with sweep second hand or digitatl
equivalent

‘Tape Recorders and Level Recorders

_Reoording syatems shall conform to NPCS-2.

‘Comment: The recording system should be able to duplicate the
measurements as taken in the fileld. For tape
recorders, a table of frequency response tolerances
is given in SAE standards. Graphic level recorder
systems standards are also deacribed in the manual.

‘Octave Band Pilter Sets

‘The octave band filter sets shall be thoase defined in NPCS-2.

‘Comment: These sets may either be integral to a sound level
meter or they may be a separate piece of equipment,

'NPCS1P w2a
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‘Comment :

Comment; :

‘Special Study Instruments

'In some instances, . special types of equipment may be

found to be useful in studying a noise problem. The
Department has several specialized noise instruments
to be used in study situations., These instruments
include a random noise generator, a loud speaker
system, and a one-third octave band filter set.

‘One-Third Octave Band Filter Sets

‘The one-third octave band filter sets shall be those defined
in NPCS-2.

Comment: These sets may be integral to a sound level meter or

they may be a separate piece of equipment. Sets shall
contain the preferred one-third octave band filters.

‘Impulse Meters
‘Impulse meters shall be those defined in NPCS-2.

‘These meters are integral to scme Type I precision

sound level meters set for a peak unweighted response.
Blasting impulse nolise i3 measured on a standard

Type I or Type II meter set tothe "C® weighting scale
and the "SLOW"™ dumping response.
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'CHAPTER 3

'INSTRUMENT CALIBRATION

General

All types of sound level meters shall be field calibrated
immediately prior to use, using the procedures described in the
factory instruction manual.

‘Battery Check

Batteries in both the meter and the calibrator shall be checked
before calibration.

Instrument Calibration

The instrument shall be set to the correct level range, weighting
scale and meter response. The calibrator shall be placed on

the microphone of the meter. The output indicated on the meter
shall then be adjusted to the correct calibration level.

Annual Calibration

‘Within a year prior to use, each sound level meter, including

octave band filter and calibrator, shall receive a laboratory
calibration in accordance with the manufacturer's specifications.
This calibration shall be traceable to the Natiomal Bureau of
Standards.

Comment: An inspection label may be attached to each instrument
set to determine when the calibration was performed.

e



4,1.2

3,2.1

B.3.1

'4,.3.2

'NPCS1P

'CHAPTER 4

"ENVIRONMENTAL NOISE MEASUREMENT

‘Application

_Thia chapter applies to ambient measurements, noise emissions

from industrial facilities, and commercial facilities, and to
ambient noise limits from motor vehicles. Individual motor
vehicle noise measurements, airports and racetracks are covered

in separate manuals. )

Persons selected to measure envirommental noise shall meet the
requirements of NPCS-2 Requirements for Sound Measuring
Instruments and Personnel.

‘Site Selection

_The measurement location shall be at any point, no more than

25 feet from the noise senaitive building where the noise level
is generally greatest, as illustrated in Figure i4-1,

'If the noise sensitive building is closer than 25 feet from

the property line, the measurement location ahall be at any point
on the property line, providing it is no more than 25 feet from
the building, or at any other pecint within the noice sernsitive-
property no mere than 25 feet from the noise sensitive building,
wherever the noise level is generally greatest, as illustrated
in Figure 4-2. For any measurement, sound reflective surfaces
shall not be celoser than 10 feet from the measurement point.

‘Comment: Sound reflective surfaces do not include trees,

shrubs, hedges or other vegetation.

‘Comment: Measurementsa for noise sensitive property on which

the poise sensitive building lies within 10 feet of
the noise sensitive property line may require sound
level projection techniques deacribed in 4.8 of the
manual.

"Equipment Set-Up

"The sound level meter or microphone, either hand held or placed

on a tripod, shall be 4 feet or more above the ground or floor
surface.

‘Comment: A microphone extension cable may be used in areas

where accessibility 13 difficult. Example: Changes
in ground elevation, reflective surfaces, height cor
3ource or receiver.
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Instrument Calibration and Battery Check
b.a,1 ‘Refer to Chapter 3 of NPCS-1 for instructionas.
‘Noise Level Measurements

4.5.1 ‘Comment: That information and data submitted to the Department
should be recorded on Forms NPCS=4 and NPCS-5 as shown
in Figure 4-3 and Figure 4=5, or on forms approved
in writing by the Department.

4,5.2 ‘Weather Conditions

‘a. The wind speed and direction shall be determined before
measurements are taken and recorded on a form, Measurements
shall not be taken when the wind speed axceeds 10 mph. The
sound level meter windscreen shall always be installed oa
the microphone while taking measurements,

‘b. The relative humidity may be determined for the time
measurements are taken. Measurements shall not be taken when
precipitation arffects results.

‘Comment: Measurements may be taken when the ground is wet
if the readings are not influenced by motor
vehicle tire noise om wet pavement.

. Comment: The barometric pressure has an effect on the
calibration level of most calibrators. This
effect is usually small but can introduce same
error under very low atmospheric pressure
conditions or at high elevations, Typically no
correction i3 needed at elevations below 2,000
feet. Above 2,000 feet elevation, the
manufacturers correction factor must be applied
to the instrument during calibration.

'4.5.3 Determination of Meter Speed

‘a. Comment: The "FAST®™ meter speed i3 used for sounds of an
essentially continuous nature. This speed ia
such that the imdicatioa instrument attaina {ts
fipal reading in approximately 0.2 seconds. In
general, the *FAST™ meter is used where meter
fluctuations do not exceed 3 dB, or where the
peter is required to follow fast changes in level
such as an automobile or airceraft pass-by
measurements,

'NPCS1P -T-
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4.5.5

4.5.6

'NPCS1P

b. Comment: The "SLOW™ meter speed is used for sounds where

the noise level fluctuates by + or - 3 dB and
meter variations make the instrument display
unreadable. The slower action of the meter
provides an averaging effect that is helpful in
measuring sounds of a rapidly varying nature or of
low frequencies. However, for a noise pulse of
0.5 second duration, such a meter will typically
read 2 to 6 dB low. It i3 not satisfactory for
measuring intermittent soundas,

A" Jeighting Scale Measurements

Comment: Marimum noise level measurements with the "A" network

Comment :

welghting scale are taken with the sound level meter
switched to the "A"™ network per the manufacturer!s
instructions. The meter must be properly positioned
with respect to the noise socurce per the manufacturer's
instructions, Information and data taken during the
measurements should be recorded on Form NPCS-4 or
equivalent as shown in Figure 4-3,

‘Statistical Noise

-'I'he statistical noise level is that noise level

axceeded a stated percentage.of the time._ An L4g =.65
dBA means that in any consecutive 60 minute period

of the day 65 dBA 13 equalled or exceeded only 10%

of the time, or for a total of 6 minutes, Several
procedures are in use by the Department to determine
statistical noise levels and other methods may be
approved in writing from the Department. Three
acceptable procedures to determine the statistical
noise level are presented in Section § of this
Chapter. Information and data taken during the
measurements should be recorded on Form NPCS-10-1 or
equivalent as shown in Filgure 4-9., Statistical
calculations can be carried out on Forms NPCS-10-2

and NPCS-10-3 and should be summarized in "L" _
terminology or Form NPCS-4. An example of a -completed
Form NPCS-4 is presented in Figure 4.4, :

‘Ambient Noise Determination

"Comment :

‘The ambient noise level is a compo3ite of aounds from

many sources near and afar, As the ambient noise level
will be compared to the noise level with the source
included in any consecutive 60 minute period, it is
important that data is obtained in time periods of
interest during the day and alsc both the week and



‘the weekend to obtain data which are representative,

It i3 also important to note that the data must be
taken without emphasis on either noise peaks or unuaual
quiet. :

Measurements should not be taken in weather conditions
which may create a blas in the data, Wet streets or
anow accumulations could bias the data unless these
conditions are typical for the community.

Measurements should be made at least at several
appropriate locations within the sampling area under
consideration. Measurements should be made randomly in
the sense that each location and each sampiing time has
the same chance of being sampled and that the selection
of agy one factar in no way influences the choice of
another. Measurements should be made on at least three
separate dayas.

The ambient statistical noise levels obtained or
predicted with the noise socurce in question operating,
should include all noises generated by that source.
This may include such scurces as increased motor
vehlocle traffic neise, safety warning device noise,
and other sounds that may be exempted from the rules
due to other considerations.

Procedures to determine the Lyg and Lgg, 3tatistieal
noise levels are presented in Section 6§ of this
Chapter. Ipformation and data taken during the
measurements should be recorded on Form NPCS-U4 or
equivalent as shown in Figure 4-4,

4.5.7 ‘Octave Band Noise Measurement

‘Octave band nolse measurements shall be made on an octave band
frequency analyzer per document NPCS-2, Requirements for Sound
Measuring Instruments and Persaonnel,

‘Comment: Octave band sound pressure levels may be measured
in the same manper as the "A" weighting acale
measurements, except that the octave band filters
shall be used in place of the "A" weighting networik.
Information and data taken during the measurements
should be recorded on Form NPCS-5 or equivalent as
shown in Figure 4.5. An example of a completed form
NPCS-5 is presented in Fig. 4-6.

'NPCS1P -



'4,5.8

1.5.9

4.5.10

'NPCSLP

‘Tape Recording

‘Comment : _Tape recording of the noise and a calibration signal is

optional. The tape recorder System must conform to the
specificationa defined in document NPCS-2 Requirements
for Sound Measuring Instruments and Personnel.

_One-‘rhird Qectave Band Noisa Measurement
-Ona-third octave band noise measurements shall be made on a

one~third octave band freguency aralyzer per document NPCS-2,
Requirements for Sound Measuring Instruments and Perscnnel.

‘Comment : _One-third octave band aound pressure levels may be

measured in the same manner as the %A" weighting scale
measurements, except that the ome=third octave band
filter shall be used in place of the "A" weighting
network. Information and data taken during the
measurements should be recorded on form NPCS-29 or
equivalent as shown in Figure 4-7. An example is
shown in Figure 4-8.

"Impulse Measurements

Impul se measurements shall be made on meters per document NPCS=2,

Requirements for Sound Measuring Instruments and Personnel.
Impulse sound pressure levels are to be taken with the meter set
to the linear unweighted scale with the peak detector circuit
engaged for unweighted (dB) impulse measurements. For C"
welighted (dBC) impulse measurements the meter 1s set to the *Cv
weighting scale and the meter speed is set to the "SLOW"™ damping
response,

Comment : _Information and data should be recorded on Faorm NPCS-4

or equivalent as shown in Figure 4-3., An example of
a completed form is presented in Figure 4-4,

-10-



DEPARTMENT OF ENVIRONMENTAL QUALITY

Fila
SOUMD PRESSURE LEVEL DATA SHEETS
County
SQURCE 8Y.
DATE
SHEET
| INSTRUMENTATIOM
COMPLAINANT .
EQT | TYOE | SERIAL
SLM '
COMPLAINT DATE
MIC
: : FLTR
. Bat.| Cal.| °F dry| °F wet | % Press. | Wind * Wind
Time | Ck, | dB bulb | bulb | RH | mm Hq | mph Direct CAL
: Windscreen ON QFF -
[ 1
Measurement Metar A C Linear L t’./ oL Peak
Pasition Fast/STow | Scale | Scale Scale T 10 50 || Impulsa
|
|
I
Comments

Form NPCS-4

O -




nooonon

INSTRUMENT SET-UP
CHECX-OFY LIST

Site Selection
SIM Posgition
Battary Check

Calibration Adjustment

Wind Below 10 MPH
Hmidity Below 95%

Windsczeen

L. Qays of Qperacion
A. Mam. - Tri.
3. Mon. - Sac.

C. Yon. - Sua.

2. 7Tize of Jperactmon
A. 8 a.a. - § p.2.

3. a.3. = 2.a.

1. {umber af Shifts
A. One
3. ™o
<. Three

4, Oistancs Zom iscmiver I3

source fame.

7isibilit7 <0 Souzce

A. Oizwecs
3. FLD Ixr 3erm
Seeas
Ather
Zanixg
A. 2esidance
3. 2lanc ar Tacillcy :
Yho came filssw?
A. Rasmidancs...Jaca ;
3. 2lanct or Tacilisy .

Pecition Submiciad

Yes... Vumner _

Al
3.

Yo

SKETCH OF MEASUREMENT SITE AND SOURCE

REVERSE SIDE FORM NPCS-4
FIGURE 4-3

1A

NPCS-4




DEPARTMENT OF ENVIRONMENTAL QUALITY

: File LNdlStry
SOUND PRESSURE LEVEL DATA SHEETS g
County M !higmal

gY £. M. Sreka

source _Or€gn wamq &

ICOC  SE LO l’ Poctland 0ATE W |74
Roel orusher SKEET _/ /2
A INSTRUMENTATION
campLAINaNT N1 Eastiand e —
_ _ EQT TYPE SERIAL
(159 s Milmar D PeAland R
7 SM | s,
COMPLAINT DATE & )0/ 7¢ — 230
MIC | ¢
- 1
, FLTR |
. Bat.| Cal. | °F dry| °F wet| % Press. | Wind © Wind GR e
Time Ck. | d8 bulb bulb | RH | mm Hg ' moh _{ Oirect [ CAL|i5g; inic
(a5p| v e | 1 | 5 iaq] — Ic;.5§ W . |
l Windscraen @ QFF
|- | | ‘
'Measurement Meter A C _Linear L U L Peaj
Position Fast/Slow | Scale | Scale Scale 1 10 50 Impulsel
I
| fust 78 35 %
2 fist Ja |75 | 7C

coments /(11 cC0gaicnal bus v truck: oot 1105

1S 5/-57 134

orthewt erislér cpa‘m‘)/g,

‘Example Form NPCS-4




N

INSTRUMENT SET-UP

CHECX-QOFF LIST

Site Selection
SIM Position
B8attery Check

2. 7Time of QOperacion
I- A. 8 a.a. - 3 9.a. §. Zoming

. (nmber of 3hifts

L. Oays of Qpaxatian S. Tigibilizy %0 3ourca
&) won. - i @ Oizacs
8.

L Mon. - 34CQ. 3. LI ar 3em
; C. den. - Sunm. C. ses
0. 72¢her

® @s3 -9z @ Assidance

3. ?lane ar Tacilisy _

7. @ho cama firsc?

A, Ons
@ Twa @ Residencs. . .Jaze |

mr. Eustiend.
Resiciercé

SKETCH OF MEASUREMENT SITE AND SQURCE

130 SE Joes Sl'
Nmmmum¢6&wh@

&
_ '7(:]

Propecty

00O «

1Y

25C Leet

Example Form NPCS-4
Figure 4-4 REVERSE SIDE FORM

-14-

Thres . ?laa Tagziis
[ calivzation Adjuswment |} 3. Puae o Taraily
I 4. oiscance f=om Raceiver = 3. Pecicion iuomiczed
{2 Wind Below 10 MPH 11 soarce XA xses. C‘Q res... sumber :ff/-". A
Q// Rumidity Below 95% a. Yo 3
EZ/ Windsczeen Y




DEPARTMENT OF ENVIRONMENTAL QUALITY

'SOUND PRESSURE LEVEL DATA SHEETS

File
Caunty
'SQURCE - 8y
DATE .
SHE=T Zi,
_ - INSTRUMENTATION
COMPLANANT -_ — .
EQT | TVYPE | SEXRTAL
. SLM
COMPLAINT DATE - .
MIC
FLTR
) Bat. | Cal. | °F dry| °F wet | % Prass. | Wind Wind -
Time | cx. | d8 bult | bulb |RY | mm Hg | moh Qirect CAL
_Nindscreen oM QF~F
) ‘Fast/ A Lin. [31.5 | 63 125 | 250 | soa | Leog | 2000 | 4000 |8000
Position Slow Scale| Scale ]z Hz Hz Hz H2 H2 04 Hz 32
.
>Ccmnem:—

Form NPCS-5
Figure 4-5

et i NPCS-5 |




RNV NN RN

TNSTRUMENT SZT-0P
CHECX-CFT LIST

Site Selection

SIM Pecsition

Battery Check
Calibration Adjustment
Wind Below 10 MPH
Humidity Below 95%

Windscreen

w

L. OJays of Qparatisn Tisibili=y <0 Sourca

—

A, Mon. - Tro. ) A. Dixec=
3

d4il sr Zerm

3. Mom. - Sac.

C. Mon, = Sun. C. =nes
J. OQJtter
2. 7Tizw of Jparation -_——
A, 8 a.a. -~ 3 g.a. 9. Zoming
i. _a.a. - _ .. A. Residancs

. . 3. Jlapt ar Taeil-zy
]. (lhamher of 3niZty :

A. One 7. Who zama Ii-gT?
3. Two A. RexicancE...lace
C. Tixee 3. DQlanc ar Taczlicy
4, QJistagce Ixcm Recaiver 23 3. DPacizicn Submiztad
lourcs 2aacr. A. Yas... Nugber
1. Yo

SKETCH OF MEASUREMENT SITE AND SQURCE

FIGURE 4-5
REVERSE SIDE FORM NPCS-5

-16=




DEPARTMENT OF ENVIRONMENTAL QUALITY

SOUND PRESSURE LEVEL DATA SEEETS Eile ot \c‘thi'f"f\Ti

County | Li1e.

SOURCE ﬁgm'; 2 iomi it ay (LJKR ~ a5
1200 Eanst Koo 0ATE qj 2174
_ Eugring | swesr [ /)

)
| INSTRUMENTATION
COMPLAINANT _ /Y ) 4. . Joines s
. . =, EQT | TYPE | SERTAL
(20 Lol ST, E LN R | 555
. . ' SLH 2 <3
COMPLAINT 0ATE _APrI/ 19, 147% T
. FLTRIG, 2. | 5@
8at.| Cal.| °F dry| °F wet | % Press. | Wind dind G2 = <.
Time | cx. | d8 bulb | bulb | Q4 | mm Hg | moh Ofrect CAL [220= | 7o
40| N4 | &7 | B | = 4 1 W
AT 2K {140 : Windscreer ON CFF
. Past/ A Lin. |31.5 | &3 125 | 250 | s00 | 1rcog | 2000 | 4000 [800C
Position Slow Scals| Scale Hz Rz Bz Bz gz g2 Hz g2 g2

comants _MQaS Lresm 7S takew Qurig blxeer”
e ). ReEadin : Y
23:59) Nmuah L2 p./m

Example Form NPCS-S
Figure 4-6
a-w- NPCS'5



INSTROMENT SET-UP
CHECX-OFF LIST

(1]
.

L. Oays of Operatian 7iaibiliz7 =a Souxce

A, Men. - fri. A. Oirecs
Qm - SaC. 3 a4l ar 3emm -

Mom. - Sun. C. Trees

0. Other

2. Tiaa of Opmc‘.nn
A. 3 a3, -3 ya. 5, Zouinmy

Qaa. -(]»a. A. Residanca ﬁ i : k

) s - {
Sita Selection 9 . of shifes 3. ?lanc or Tacillicy
SIM Position 3 A. One 7. ubo cams fizwc?
Czr Battery Check ft &) ™ &) sesstecce...2aes [G5A
Ij E* 2. Thres 3. 2lanc oxr TacilliTy
Calibration Adjustment |
m/ . - 4, Disgeance Zram Receiver w0 9, ?ecition Submittad
E( Wind Below 10 MPH t source MZL\ feat. A. Yes... Vusner
Humidi Bel 95% +F
i/ (>4 ow t @ Yo
@indsc-een ]
|
N SKETCH OF MEASUREMENT SITE AND SOURCE
A Norin St
0 Mesurement Site
— Eust Ret.
_Mil

it Blower

Example Form NPCS-5
Figure 4-6
REVERSE SIDE OF FORM

-18- NPCS-5



DEPARTMENT.OF ENVIRONMENTAL QUALITY

1/3 OCTAVE BAND DATA SHEET

File
County
SOURCE gy
DATE
SHEZT
[NSTRUMENTATTON
COMPLA [NANT —
EQT | TYPE | SERIAL
SC‘; ]
COMPLAINT QATE  MIC i
S . | FLTY |
Bat.| Cal.| °F dry| °F wet | % Press. | Wind - 4ind - i
Time | cx. | 48 bulb | bulb | RH | mm Hg.  moh * Oirect CAL | /
! . {
g B ; L ,
| I . . Windscreen OM OFF
- | |
PREFERRED CEMTER FREQUEMCIES FOR 1/3 CCTAYE BAMNDS
Lin.| 20 | 25 30 | 40 50 63 [ 80 | 100 125 160 | 200 | 250 | 315 | 400
ysftion |Scale| Hz _ Hz Hz Hz | Hz | Hz | Hz | Kz Hz Hz Hz Hz Hz H2
isition’| 500 1 830 800 |1000 | 1250|1600 | 2000 2500 | 31SQ | 4000 | 5000 | 6300 | 80GO 10.00q12.500
amments
Pigqure 4-7 Form NPCS-29

-19-
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DEPARTMENT OF ENVIRONMENTAL QUALITY

1/3 OCTAVE BAND DATA SHEET

I+C

Fi1-e NP-ABC Lumex

County COCS
socz __ABC Lu MBER CQ.. sy B.Hammon
Y b 7 -
1000 F- S+ oare 9-18-81
Coos Bav, OR
' ' INSTRUMENTATION
cowestiant - Mr..Joe Smiru ; ? :
N4 €QT ! TYPE | SERIAL
1245 D’ Sr, Coos Bay -
‘ o SLM {2209 | 39 472
cowpranvt oats _ 9-16 - 81 2209 13
H[Clﬁj43|3113*ﬂ
- . FLTRE TR 1923 H1
i ! Bat.| Cal.| *F dry| °F wet| % | Press. ; Wind - Wind ‘WI& 3‘ ,
Time ! Ck. | dB buld bulb | QH ! mm Hg  mon ! Direct CAL 4220 376042
2007/ 11240] GG |0Rapty | 4-G | SW |k 5 1704609
3:10m V1240l 69°1 l 12-41 o | | Windscrean @n)0S7
I | ! ] -
PREFERRED CEMTER EREQUENCIES FOR /3 -GCTAYE. 3apDS
Lin.| 20 |25 | 30 |40 | SO | 63 |80 100 | V25 150 | 200 | 250 @ 313 4G
esition Scale! Hz Hz Hz | Hz | Hz | Hz | Hz | Hz Hz  Hz | Hz | Hz | #z  #2
t |i7O 58 160/159(58159]60(59/59(58|57'506|54|52 51
s0sition | 500 | 630 | 800 |1000 | 1250|1600 | 2000 |2500 | 3150 4000 | 000 | 6300 8060
I 50|48 46|45153/43/41(40 4037|3936 3732 28
Coments _SAMPLE TAKEN 2:13 To 2:35 PM PDT. TRimary

1S A LARGE SAwW. Frobuces wH Ne

v 1250 H=.

BAND

-20-
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4.6

4.6.1

'NPCS1P

‘a.

b.

C.

‘Statistical Noise Level Calculations

'Hand Sample Method' (Comment )

‘For this method use forms NPCS~10=1, NPCS=-10-2, and
NPCS-10-3 as shown in Figures 4-3 through 4-11 or
equivalent. '

Perform a short noise survey to determine the approximate
range of sound levels produced by the noise source belng
inveatigated. Enter the approximate high and low noise
levels as well as the. central tendency on form NPCS-10-1.
Use the minimm and maximum sound levels and the table at
the back-bottam of form NPCS~10-1 to estimate the minimum
number of good sound samples neaded to be taken from the
source in questicn. For example, in Pigure 4-12 the noise
varied from a high of approximately 87 dBA to a low of

61 dBA., This is a 6 dBA variation. The table on
NPCS-10~1 indicates that a minimum of 132 good readings
needs to be taken.

The table on NPCS-10-1 is designed to give an acceptable
statistical confidence in the L;g and Lsg noise level, For
determining the Ly noise level with confidence or for
more complex noise sources, more noise samples than
indicated in the table may be necessary,

Racord the noise levels in dBA on Porm NPCS-10-~1 at five
second intervals, at ten second intaervals, or at fifteen
second intervals. An example of such a measurement is
presented in Figure 4-12. Note any unusual activity from
the noise source in question. Also indicate all extermal or
extraneous noise sources which may contaminate the noise
reading. Examples fpnclude socunds from passing vehicle
traffic and aireraft. The sound readings associated with
these external sources will not de included in the
statistical noise level calculations. If external sounds
contaminate the measurements for a significant amount of
time, it may be necessary to conduct the survey during a
period of the day in which these other sourcesa are absent or
quieter.

'd. Uaing Form NPCS-10-2, tally the recorded noise levels in |

dBA increments as the example shows in Pigure 4-13. Record
on NPCS=2 only those sound levels which are legitimately
associated with the source in question, ignoring all other
contaminating sound levels.,

=21=-



{PCS1P

el

L.

‘a.

'In the "Number of Readings" column, sum the total readings

at each dBA level. Using the "Number Greater Than"™ column,
calculate the number of readings taken that are greater than
each partjicular level. For example, in Figure 4-13 there
are no readings greater than 74 dBA, hence the "Number
Greater Than " i3 zero. There is one reading taken at a
level greater than 73 dBA, and three (! plus 2) readings
greater than 72 dBA.

‘The percent greater thar (¥ Greater Than) column contains

the statistical parcent for each dBA level, The percent is
calculated by dividing the numbers in the "Number Greater
Than®™ column by the total number of readings times 100.

For example, the percent of 73 dBA 13 calculated as

(1/19%) x 100 = 0,5%, and the percent at 72 dBA is

(37/194) x 100 1.5%.

Using Form NPCS—-10a«3, the dBA levels versus the "percent
greater than®™ numbers are plotted. An example of this is
shown in Figure 4-14,

From the resulting graph, the statistical noise level

at any required percentage may be found. For example,

the Lgg and L1g are found to be 63 dBA and 66 dBA,
respectively. MNote that a normalized or randomly varying
nolse source will result in a straight line when plotted on
form NPCS-10-3.

‘The results from the statistical survey are then summarized

on form NPCS-4 (see Figure U4=4). On the back of NPCS-4 a
sketch of the measurement site should be drawn.

n typical noise survey will require approximately 20 minutes

of measuring to record the required number of samples at a
S=second sample interval. However, the noise standards for
industrial and commercial noise socurces (0AR 340-35-035) are
apecified for a one-hour (60 minute) period. Therefore, the
noise investigator must ensure that the noise survey
represents sounds that are typical of a full 60-minute
operation of the noise source. If the source significantly
changes its operation for the remainder of the hour, it is
recommended that a full 60 minutes of samples are measured
and recorded for the statistical analyais.

-The documentation of the Lj atatistical noise level is

often better accomplished by the "time above®” method. For
noise sources that operata for a short period of time at a
copstant sound level, an accurate determination of the Lj

noise level can be datermined by measuring the total amount
of time the noise source operates in a one-hour periocd. If




the source operates for a period of 36 seconds or greater
within the hour (but less than 6 minutes), then the Ly is
equal to the measured noise level. If the source operates
for 6§ minutes or more during the hour, then the measured
level is the Lyg statdistical noise level.

4.,6.2 ‘Noise fxposure Counter or Monitor Method

‘Comment: Statistical noise levels may be obtained through the
use of several commercially designed devices that
sample and clasaify the data.

4,6.3 Programmable Calculator Method

Comment: The noise ataff of the Department has developed a
program to calculate statistical noise levels on a
Wang 600 series progrsmmable calculator. This method
will digitally make the neceasary calculations after
the analog noise data has been comverted to digital
data. As this method is specialized to the
Department!s facilities, it will not be presented
here. A complete explanation of the method and program
listing i3 on file at the Department in Manual NPCS-22,
Apalysis of Ambient Noise with the Wang 600 Series
Programmable Calculator. '

'NPCS1P =23~



STATISTICAL NOISE SURVEY

DEPARTMENT OF ENVIRONMENTAL QUALITY

Indicate all missing data points and give an explanation.

~26-

SOURCE:: DATE:
BY:
MEASUREMENT SITE: COWTY:
SHEET: _L
. |g|calibra- F F Press. | Wind Wind INSTRUMENTATION
Time ‘g |tion dB |dry bulbiwet bulbl RH | mm Hg. | MPH direct. EQUT [TYPE | SERIAL
SLM
m Low Tentral Tend. EE
~ Range of Noise: dBA dBA dBA
Start - Sample MINDSCREEN:ON OFF
Time: Interval: § 10 15 seconds A
DATA POINTS SOUND PRESSURE LEVEL dBA
1-6 :
7-12 -
i3 - 18
19 - 24
25 - 30 |
31 - 36
37 - 42
43 - 48 -
47 - 54
55 - 60
61 - 66
67 - 72
73 -78
79 - 84
85 - 90
9] - 96
97 - 102
103 - 108
109 - 114
115 =129 Figure <-3 '
121 - 126 Form JPCS-10-1
127 < 12 - o
Note: See back for the minimum number of samples. - NPCS - 1 O _1

6/76



133 - 138
139 - 144
145 - 150
151 - 156 i
157 - 162 |
163 - 168
169 - 174
175 - 180
181 - 186
187 - 192
193 - 198
199 - 204
1 205 - 210
1211 - 216
| 217 - 222
| 223 - 228
229 - 234
1235 - 240
241 - 246 |
247 - 252 |
253 - 258
259 - 264
265 - 270
271 - 276
277 - 282
283 - 288
| 289 - 294
295 - 300 ° ’
301 - 306 |
307 - 312
313 - 318
319 - 324 | . _
Figure 4-3
£ fmlli= =, il | Reverse Side Form NPCS-10-1
331 =l ssslll:
Maximum - Minimum Levels (difference in range)
00 00 A 0 £ A 0SSN NV SO A GG e 3 S
12 [138 [174 [210 | 246 | 288 | 336 | 384 | 438 | 498 | 558 [ 618 684 | 756

Minimum Number "Good" Samples

Note: Indicate all missing data points and give an explanation. Additional data
points may be needed to document an L.| violation.

g (i NPCS"10'1
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SOURCE *

A CME 'AJOO‘D ‘F??onu,crs Tue.

oate:  9- 16- 81

1.581 W, 76™ (DEBMKEQLSALA;CH{PPEQBav: GTW

VEASUREMENT SITE: - S1TE 1, Meq Mgrs. Joues NSP

1576 SW. 7™, Porrians

COUNTY : M uLT,

SHEET : _‘2‘_&

. |g[catibra-f F , F Press. | Wind Wind ! INSTRUMENTATION
Time |'w!/tion dB | dry bulb 1 mm Hg. | MPH direct.

2 EQUT |TYPE | SERIAL
(410 |V ] 114.0 0-5 | Nw |-
1515 | /| 114.0 2-6 | Nw o ';f
~ Range of MNoise: (217 dBA L(om}. dBA Cenet\%al Zgzd' LAL l%§7 1790
%::;gt 14‘20 PDT ?:gglsali @ 10 15 seconds HINOSCREEN@OFFl
‘DATA POINTS 'SOUND PRESSURE LEVEL dBA
1-6 LS ¢ 3 (2 R4 64 tS

7-12 63 61 ) CAR CAR 64
13 - 13 -3 ¢2 70 LS 63 (2
19 - 24 70 62 Doa G4 63 G
25 - 30 62 ¢3 63 61 &7 (7
31 - 36 TRueK +—> T T -4 66 Y
37 - 42 L2 63 b4 63 62 ¢4
43 - 48 L3 -3 L4 (3 73 R L2
47 - 54 L3 03 LS ¢ 2 G4 63
55 - 80 1 -4 LS 3 L3 S
61 - 66 ‘L5 e 4 61 62 66
67 - 72 L.O C1 L3 63 64 70
73 - 78 72 61 73 R 74 R 64 64
79 - 84 63 62 6O S (2 64
85 - 90 ¢ ¢2 ¢ 7 63 JeT TeT —=
91 - 96 Jer Je+ | ¢5 64 ¢4 ¢4
97 - 102 70 R ¢3 L4 ¢3 ¢2 (S
103 - 108 bb S b6 62 s 63
109 - 114 b4 ¢4 62 ‘3 (S ¢4
115 - 129 L4 &7 L3 (4 DoaG Dog
121 - 126 Y ¢4 &7 ¢4 A 69
127 - 132 69 CAR CAR’ 3 L 64
Note: See back for the minimum number of samples. NPCS- ‘1 O -‘1

Indicate a1l missing data points and give an explanation.
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133 - 138 63 6o oS 64 63 AA
139 ~ 144 L2 63 6S L4 3 (4
145 - 150 64 §4 5 YA <2 L4
151 - 156 6 ¢3 ¢8 (3 ¢3 ¢3
157 - 162 L2 63 L4 (3 ¢3 ¢ 2.
163 - 168 63 63 ¢4 (2 L3 (8
169 - 174 |[=— ComALaivanT| TaLxN 64 A
175 - 180 3 62 63 ¢ 4 {3 (5
181 - 186 ¢4 A ¢ Biros+— B 63
187 - 192 4 63 -4 ¢2 25 L4
193 - 198 L2 & 4 63 62 o4 62
199 - 204 CAR CAR 63 -4 Lo (3
205 - 210 b4 .2 (2 TRUcCK +» T T
211 - 216 T T T 63 64 (4
217 - 222 69 63 bS5 63 6S b3
223 - 228
229 - 234
235 - 240
241 - 246
247 - 252 - -
253 ~ 258
259 - 264
265 - 270
271 - 276
277 - 282
283 - 288
289 - 294
295 - 300
301 - 306
307 - 312
313 - 318
319 - 324
25 - 330
331 - 336
-Maximum - Minimum Levels (difference in range)

8 L9 w12 tratyetas e laz tis e |2 o

12 [ 138 |174 [210 | 246 | 288 | 336 | 384 | 438 | 498 | 558 | 818 | 684 | 756

Minimum Number “Good" Samples
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4.8.1 ‘Point Source

‘Comment: The sound pressure level at a point r feet from a point
source can be caloulated from a sound pressure level

measurement at a point ro feet from the point source
using the following equation:

'SPL = SPL - 20 log (r/ry)

‘where: )
SPL

{)

sound pressure level at r feet from
the source.

SPLy = sound pressure level at ry feet from
_ the source. Note that rgy i3 a
reference distance and that the
distance r is always greater than
ro- The point ro must be in the far
fileld of the source.

Figure 4~15 i{llustrates a point source, such as an
industrial site, and the distance at which the
measurexent SPLy, i3 taken and the distance where the
required level, SPL is needed.

This projection technique 138 applicable only if the
distance between r and ry-is~less ‘than 1000 feet. This-
projection technique 3hould be used cnly when it is not
practical to make a sound pressure level reading at r.

SPLo . SPL
- /Q
Less than 1000 ft. (305 m) o)
) (
o )
! |
]
c :

'SOUND LEVEL ADJUSTMENT WITH DISTANCE

'FIGORE 4-15

'NPCS1P -32-



4.8.2

LINE
MOISE
SCURCE

NPCS1P

‘Line Source

‘Comment: The sound pressure level at a point r feet from a line
source can be calculated from a sound pressure level
measurement at a point ro feet from the line source
using the following equation:

'SPL = SPLg = 10 log (r/rg)

‘where:

SPL

scund pressure level at r feet
from the source.

SPL, = sound pressure level at r, feet
from the source. Note that rg is
a reference distance and that the
distance r is always greater than
ro- The point ry must be in the
far field of the source.

Figure 4-16 illustrates a line socurce, such as a

highway with closely spaced moving vehicles, and the
distance at which the measurement, SPL, is taken and
the distance where the required level SPL is needed.

This projection technique is applicable only if the
distance between r and r is less than 1000 feet. This
projection technique should be used only when it 1s not
practical to make a sound pressure level reading at
point r.

EPLo SPL

é% Less than 1000 £t. (305 m.) é%
]

|

LINE NOISE SOURCE DISTANCE ADJUSTMENT

FIGURE 4-16
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NPCS-2

Instruments

Department of Environmental Quality
Air Quality Control Division
Noise Pollution Control Section

Purpose: To ensure maximum practical accuracy in any particular instrument and to
minimize the difference in corresponding readings with various makes and models of

instruments.
A.

Personnel

Specifications for sound level meters

Scope: All sound level meters shall conform to American National
Standard Institute Standard number S1.4-1971. A Type |l specification is
the minimum requirement for sound level meters. The minimum
accessory requirements are a random incidence microphone, a
windscreen, and an acoustically coupled calibrator.

Specifications for octave and third-octave band filter sets

Scope: All octave and third-octave band filter sets shall conform to
American National Standard Institute Standard number S1.11-1966.
Type O Class Il is the minimum requirement for octave and third-octave
band filter sets.

Specifications for tape recorders or graphic level recorders

Scope: Magnetic tape recorder systems and graphic level recorder
systems shall conform to Society of Automotive Engineers
Recommended Practice J184, qualifying a sound data acquisition
system.

Specifications for impulse sound measuring equipment

Scope: Impulse sound measurement instruments shall conform to
American National Standard Institute Standard Number S1.4-1971. A
Type | specification is the minimum requirement for sound level meters
with a peak detector circuit.

Purpose: To ensure the quality of measurements

A.

Personnel Qualifications

Scope: Personnel conducting sound measurements shall have been
trained and experienced in the current techniques and principles of
sound measuring instrumentation appropriate to the measurements
being taken.
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