Appendix E: Supplemental Technical Memoranda

El.
E2.
E3.
E4.
ES.

Leachate Lagoon Air Quality Impacts Memorandum

North Flare Station Supplemental Noise Study

Fugitive Dust Air Quality Impacts

Truck Traffic and Landfill Activity Supplemental Vibration Study
Greenhouse Gas Emissions Calculation Spreadsheet

Final EIS: Cedar Hills Regional Landfill, 2010 Site Development Plan
Appendix E: Supplemental Technical Memoranda



(This page was intentionally left blank)

Final EIS: Cedar Hills Regional Landfill, 2010 Site Development Plan
Appendix E: Supplemental Technical Memoranda



Appendix E1: Leachate Lagoon Air Quality Impacts Memorandum

Final EIS: Cedar Hills Regional Landfill, 2010 Site Development Plan
Appendix E: Supplemental Technical Memoranda



(This page was intentionalily left blank)

Final EIS: Cedar Hills Regional Landfill, 2010 Site Development Plan
Appendix E: Supplemental Technical Memoranda



Memo R

To: Eric Mead Date: August 14, 2009

From: M. Kirk Dunbar ~ Project:  King County Cedar Hills
Regional Landfill

cc: Karissa Kawamoto Job No.: 83825
Subject: Leachate Lagoons Air Quality impacts

Introduction

The Cedar Hills Regional Landfill (CHRLF) uses two lagoons in series to aerate leachate
collected from the landfill prior to sending the leachate to the anitary sewer system for
treatment. In response to CHRLF Site Development Plan Draft Environmental Impact (EIS)
scoping comments with regard to the human health impacts of leachate aeration, an ambient air
quality impact analysis was conducted for the existing leachate lagoons. This analysis focused
on a number of compounds contained in the leachate that are classified as toxic air
contaminants (TACs) by the Puget Sound Clean Air Agency (PSCAA) and Washington State
Department of Ecology (Ecology).

PSCAA and Ecology have rules that require the review of TACs from new sources of toxic air
poliutants. One aspect of this review is a demonstration that the impacts of the new source of
TACsare less than Acceptable Source Impact Levels (ASILs) that PSCAA and Ecology have
developed for each TAC. As existing sources, the leachate lagoons are not subject to these
requirements, which include a demonstration of impacts below applicable ASILs. However, to
address the scoping comments, air dispersion modeling was used to determine whether or not
the leachate lagoons would cause an exceedance of any ASIL at any existing nearby residence.

Emissions Estimation

CHRLF conducts routine sampling of the leachate that is collected and sent to the leachate
lagoons (influent), as well as the aerated leachate that is pumped to the sanitary sewer system
(effluent) for disposal. The samples are analyzed to determine the concentrations of several
compounds, a number of which are TACs. The sampling results were reviewed by HDR and
those compounds that are TACs were identified for evaluation.

In addition to routine leachate sampling, the facility monitors the amount of influent and effluent
pumped into and out of the leachate lagoons on a daily basis. The results of the influent
sampling were averaged and multiplied by the influent pumping rate, on both an annual and an
average daily basis, to estimate the mass of each TAC in the influent. The mass of each TAC in
the effluent was estimated in a similar way. The leachate lagoon emission rate for each TAC
was then estimated by subtracting the effluent mass from the influent mass. In the event that
the influent results for a given compound were below detection fimits in all samples, emissions
for that compound were assumed to be 100% of the average level of the compound in the
effluent. A similar approach was used for compounds that were below detection limit in the
effluent. '
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Modeling Methodology

The current version of the USEPA-approved AERMOD dispersion model (version 07026) was
used to estimate pollutant concentrations. Bee-Line Software’s BEEST version of the AERMOD
model was used in the dispersion anaiysus The model was run with the regulatory defauit
options recommended in the current version of USEPA's “Guideline on Air Quallty Models” (40
CFR 51, Appendix W, July 1, 2007).

The two leachate lagoons were characterized in the model as two volume sources, each
modeled with an emission rate of 0.5 Ib/hr (for a total leachate lagoons emission rate of 1 Ib/hr).
AERMOD is capable of producing concentration predictions for various averaging times. The
model was run to calculate 24-hour and annual (as applicable based on the ASILs) average
concentrations. Use of this modeling approach results in AERMOD concentration values per
Ib/hr emissions for each averaging period. These values were then multiplied by the leachate
aeration emission rate to determine the ambient impact for the averaging period(s) applicable to
that constituent.. The resulting values were compared to ASILs as specified in PSCAA's current
Regulation It (dated April 13, 2000) and WAC 173-460-150 (last updated May 20,2009). -

The meteorological data used for this analysis consisted of five years, 1986, 1987, 1988, 1989,
and 1991 meteorological data. The surface data was recorded by the National Weather Service
(NWS) at the Seattle-Tacoma International Airport (Station Number 24233), and the upper-air
(mixing height) meteorological data was recorded by the NWS at the Salem, Oregon Airport
(Station Number 24232). These data were processed usmg the EPA-approved AERMET
software (version 06341).

To use the AERMET software, a number of land use-related parameters must be calculated.
Per current USEPA guidance, the AERSURFACE software package (version 08009) was used
to calculate the land-use parameters used by AERMET.

Receptors (indicated as yellow dots in Figure 1) were placed at nearby residences. The hlghest
concentration at any residence for a given averaging penod was used to calculate emissions for
- comparison to the applicable ASILs.

Results

The results of the modeling, along with a comparison to the applicable PSCAA and WAC ASILs,
are presented in Table 1.

Conclusions

Based on the above data, the foIIowmg conclusnons can be made:

o Based on the modeling results being below all applicable ASILs, the leachate aeration
system is not expected to result in adverse impacts to human health.
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Figure 1 — Receptor Placement and Site Layout
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Memo | R

To: Eric Mead P.E. Date: September 10, 2009

From: Tim Casey Project:  King County Cedar Hills
Landfill

cc: Karissa Kawamoto Job No.:. 83825

Subject: North Flare Station Supplemental Noise Study

Introduction

HDR evaluated noise emissions associated with the north flare station to assess the
potential effects to residences in the project area. Residents in the project area commented
during the Cedar Hills Landfifl 2009 Site Development Plan, Environmental Impact Study
(EIS) scoping meeting about low frequency noise emissions and high frequency noise
emissions from the North Flare Station.

Field Work

Noise emissions levels from the existing blowers and flares at the station were observed during
site visits on July 20, 2009, and July 21, 2009. During the site visits, HDR determined that the
source of the low frequency noise is the 40-feet tall flare towers, each with 12-feet diameter.
HDR also determined that the source of the high frequency noise is the blowers that move gas
from the landfill to the flares.

Fundamentals of Environmental Acoustics

Noise is defined as unwanted sound. Sound is made up of tiny fluctuations in air pressure.
Sound, within the range of human hearing, can vary in intensity by over one million units.
Therefore, a logarithmic scale, known as the decibel scale (dB), is used to quantify sound
intensity and to compress the scale to a more manageable range.

Sound is characterized by both its amplitude (how loud it is) and frequency (or pitch). The
human ear does not hear all frequencies equally. In fact the human hearing organs of the
inner ear deemphasize very low and very high frequencies. The A-weighted scale (dBA) is
used to reflect this selective sensitivity of human hearing. This scale puts more weight on
the range of frequencies that the average human ear perceives, and less weight on those
frequencies we do not hear as well. The human range of hearing extends from
approximately 3 dBA to around 140 dBA. Table 1 shows a range of typical noise levels from
common activities.
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Table 1
Common Noise Sources and Levels

Sound Pressure

Typical Sources

Level (dBA)
% Motorcycle at 25 feet
Gas lawn mower at 3 feet

80 Garbage disposal
70 City street comner

- 60 ‘ Conversational speech
50 : Typical office.
40 Living room {without TV)
30 Quiet bedroom at night

SOURCE: Environmental Impact Analysis Handbook, ed. by Rau and Wooten, 1980

Using the decibel scale, sound levels from two or more noise sources cannot be
arithmetically added together to determine the overall sound level. Rather, the combination
of two sounds, at the same level, yields an increase of 3-dB. On average, a 3-dB change
in the A-weighted sound level is generally considered a noticeable change in loudness,
whereas a 5-dB increase is clearly noticeable. A 10-dB change is perceived by most
people as a doubling or halving of the perceived loudness.

The sounds that we hear are a combination of many sounds of different pitches. It is
possible to use a frequency analyzer, and separate sound into its different frequency
components. The frequency ranges are called octave bands; frequency is measured in
Hertz (Hz), or cycles per second. Data that have been sorted into its octave bands is
called spectral data. Data that has not been sorted into its octave bands is called
broadband - this is what we hear. Noise sources can emit broadband noise or tonal
noise. The human ear has the ability to identify a tone in the presence of background
broadband noise. In some cases the presence of a tone can be annoying because it is
perceived as something standing out among the background, broadband noise.

Environmental noise is often expressed as a sound level occurring over a stated period of
time, typically one hour. When the acoustic energy is averaged over the stated period of
time, the resulting equivalent sound level represents the energy-based average sound level.
This is called the equivalent level, or Leq. Therefore, the Lo represents a constant sound
that, over the specified period, has the same acoustic energy as the time-varying sound.

Environmental noise is often also expressed as a sound level occurring over the period of
24-hours. The Lgy is a noise weighted descriptor created to quantify the manner in which
sound is perceived over a 24 hour period. The Lq, is equivalent to the Leqz4) with 10 decibels
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of the A-weighted scale (dBA) added to nighttime sound levels between the hours‘of 10:00
PM and 7:00 AM to account for people's greater sensitivity to sound during nighttime hours.

Methodology

Noise emissions from the existing blowers and flares at the station were observed during
the site visits on July 20, 2009, and July 21, 2009. During the noise survey it was noted
that audible high-frequency tones were emitted from existing blowers and horizontal
piping. The landfill gas flares emit a distinct low frequency tone.

To evaluate the high frequency tone, HDR evaluated the blade frequency noise and pipe
resonance associated with the blowers. HDR determined the number of blades in each
blower, and the rate of rotation, then calculated the blade pass frequency. Blade
frequency noise, commonly referred to as the blade pass frequency, is created by
repeated impulses of air that resuit from the passing of a blade. The frequency of the
tone is dependent on the number of blades and the operating speed of the machinery.
The calculated blade pass frequency matched the frequency of the high-frequency noise
measured during the site visit. This match provides confirmation that the blowers are the
source of the high frequency noise emissions. The high frequency noise emitted by the
blowers radiates both upstream and downstream in the gas collection and distribution
pipes. This explains why the noise is so prevalent at the North Flare Station.

Additionally, using the dimensions of the flare towers, HDR calculated the resonance
frequency associated with the flares themselves. The calculated frequency matched the
frequency measured during the site visit. This match provides confirmation that the
blowers are the source of the high frequency noise emissions.

Results

Low frequency noise

The noise emitted by flares at the North Flare Station is dominated by low frequency
energy. Through modal analysis HDR determined that the low frequency noise emitted
by the flare stacks is created by the resonance of the flare stack. Resonance refers to
the tendency of a system, in this situation a flare, to vibrate at larger amplitudes at
particular frequencies than at others when excited by an equal force.

High frequency noise

The noise emitted by the gas collection and distribution system at the North Flare Station
was dominated by mid frequency energy, around the 1 kHz band. The increase in sound
pressure level at this frequency indicates tonal noise emissions from one of the system
components. To identify the exact source of the 1 kHz tone the blade pass frequency of
the blower system and motor fan were examined. Results of the blade pass frequency
study are presented in Table 2. ’
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Table 2
Blade Pass Frequency
Equipment . Operating Number Blade Pass
Frequency, of Frequency,
. RPM Blades Hz
Lamson Blower 3545 17 1004
Toshiba Motor 3545 12 709

The blade pass frequency calculated for the blower coincides with elevated spectral
noise measurements made in the 1 kHz band.

Breakout noise, noise emitted by blowers and motors which is transmitted through the -
fiberglass pipes into open air, is caused by the use of relatively lightweight materials in
the piping. Fiberglass piping currently used in North Flare Station lacks the necessary
mass to create high levels of transmission loss and block the 1 kHz tone from being
emitted into the ambient acoustic environment.

Conclusions
Low frequency noise

The low frequency resonance created by the flares at the North Flare Station is difficult
to attenuate because the resonance is a function of the physical dimensions of the 40-
feet tall, 12-feet wide flares. There are no practical source or path mitigation® options to
abate the low frequency noise from the north station flares. A standard “rule of thumb”
for attenuation due to long, wide regions of heavy, non-deciduous woods and
undergrowth is 5 dBA for the 1st 30 meters, 5 additional dBA for the 2nd 30 meters, to a
10 dBA maximum attenuation. The North Flare Station is separated by at least 1,000
feet of densely vegetated, non-deciduous buffer from the nearest residential structure:

Use of the North Flare Station is now diminished due to the new landfill gas to energy
system. When the landfill gas to energy system becomes fully operational, the North
Flare Station will serve as a back-up system, and only be used in emergency or
maintenance conditions, effectively eliminating the low frequency noise emissions,

High frequency noise

Using measurements performed with a real-time analyzer during the site visit and blade
pass frequency calculations HDR determined that the 1 kHz tonal noise was.caused by
the blade pass frequency of the Lamson blowers used in the gas transfer system.
Breakout noise from-the north flare station gas collection system is caused by noise
emitted by blowers and motors which is transmitted through the fiberglass pipes into

! Typical path mitigation, such as sound barriers and partial enclosures are ineffeclive at low frequencies due to diffraction and
ground borne propagation.
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open air. This breakout noise is caused by the use of relatively lightweight materials in
the pipes.

To mitigate noise transmitted through the existing fiberglass piping (plenum) it is
recommended that the plenum is retrofitted using pipe lagging. The acoustical cladding
should consist of a decoupling material and mass loaded barrier overwrap. A common
decoupling material is light density fiberglass (minimum of 1”), which serves as an
airspace between the pipes and barrier material. The acoustic barrier material improves
the transmission loss of the piping by adding a mass barrier.

A product similar or equivalent to KNM-100ALQ manufactured by Kinetics is suggested.
Acoustical characteristics of the KNM-100ALQ are presented in Table 3. '

Table 3
Kinetics KNM-100ALQ Insertion Loss
F"eq::"cy' 63 125 250 500 1000 | 2000 | 4000
Insertion :
Loss, dB 2 10 16 27 35 34 33
HDR Engineering, Inc. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 Page 50f 5
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Memo ‘ B

To: Eric Mead Date: September 23, 2009

From: M. Kirk Dunbar Project: King County Cedar Hills
Regional Landfill

cc: Karissa Kawamoto Job No.: 83825
Subject: Fugitive Dust Air Quality Impacts

Introduction

A number of operations associated with the Cedar Hills Regional Landfill (CHRLF) generate
fugitive dust. The ambient air impacts of this fugitive dust were determined using USEA-
approved dispersion modeling.

Emissions Estimation
Truck and Other Traffic on Public Roads

HDR Engineering conducted a traffic survey at three intersections near CHRLF between June 9
and June 18, 2009. The results of this traffic study, detailed in a memo dated July 10, 2009
(see Attachment 1), were used to determine traffic levels on the roads for particulate matter
calculation purposes.

Emission factors for PM,, and PM; s were developed using the methodology from EPA’s Fifth
Edition AP-42, Section 13.2.1. PMy, is particulate matter (both solid particles and liquid
droplets) that have an aerodynamic diameter of less than 10 micrometers, while PM, s is
particulate matter with an aerodynamic diameter of less than 2.5 micrometers. The range of
particles with diameters larger than 2.5 micrometers and smaller than 10 micrometers are
commonly referred to as “inhalable coarse particles”, while PM, s is commonly referred to as
“fine particles”.

Based on the results of the traffic study, a paved road silt loading of 0.20 gram/m? was used.
The emission factors were used in combination with the traffic count information to estimate
particulate matter emissions for the paved public roads. The traffic on public road emission
calculations were based on trucks operating 15 hours per day. The traffic on public roads
emission calculations are presented in Attachment 2.

Landfill Fugitive Dust Sources

The modeling included fugitive dust generated by haul-truck traffic on-site and daily cover
operations (including dozers and scrapers). The emission calculations for these operations are
presented in Attachment 3. As a note, the main difference between the calculation methodology
for truck traffic on-site versus on public roads is the silt loading used. A silt loading value of 7.4
g/m,, which corresponds to USEPA’s average silt loading for landfills, was used for the on-site
truck traffic emission calculations.
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Modeling Methodology

Modeling

The current version of the USEPA-approved AERMOD dispersion model (version 07026) was
used to estimate pollutant concentrations. Bee-Line Software’s BEEST version of the AERMOD
model was used in the dispersion analysis. The model was run with the regulatory default
options recommended in the current version of USEPA’s “Guideline on Air Quality Models” (40
CFR 51, Appendix W, July 1, 2007).

The truck traffic (both on-site and public roads) was input to AERMOD as volume sources that
were placed along the roads. The other on-site sources of fugitive dust were input to the model
as area sources, located in the general location in which they occur.

Receptor Locations

Receptors were placed along the CHRLF’s property line and at nearby residences. The highest
concentration at any receptor for a given averaging period was used to calculate emissions for
comparison fo the applicable ambient air quality standards.

Meteorological Conditions

The meteorological data used for this analysis consisted of five years, 1986, 1987, 1988, 1989,
and 1991 meteorological data. The surface date was recorded by the National Weather Service
(NWS) at the Seattle-Tacoma International Airport (Station Number 24233), and the upper-air
(mixing height) meteorological data was recorded by the NWS at the Salem, Oregon Airport
(Station Number 24232). These data were processed using the EPA-approved AERMET
software (version 06341). To use the AERMET software, a number of land use-related
parameters must be calculated. Per current USEPA guidance, the AERSURFACE software
package (version 08009) was used to calculate the land-use parameters used by AERMET.

Other Assumptions
Several other assumptions and parameters were included in the dispersion modeling, including:

= The future fugitive dust generated by haul-truck traffic on-site and on the public roads
leading to the CHRLF was caiculated based on a ratio of current CHRLF haul traffic and
future combined CHRLF haul traffic and action alternative construction truck traffic. The
future fugitive dust emissions from daily cover operations (including dozers and
scrapers), and other traffic on the public roads leading to the CHRLF were assumed to
be the same as existing conditions.

» The fugitive dust modeling was based on traffic and landfill sources operating between
the hours of 5:00 AM and 9:00 PM.

= The fugitive dust modeling was performed for the facility operating 7 days per week, 365
days per year.

» There are a number of other sources of fugitive dust at the facility such as wind erosion
from exposed surfaces, miscellaneous vehicular traffic, etc. As with the 1996 analysis,
these sources were not included in the present inventory because they are expected to
be of less magnitude than the major sources discussed above. On occasion, wind
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erosion may be a larger source, typically during high wind events, when the action of the
wind on exposed surfaces is more pronounced. However, peak modeled particulate
concentrations typically occur during low wind events, when atmospheric dilution is
poorest and wind erosion emissions are minimal. Thus, even though high wind events
cause more movement of particulate matter, they are not the peak periods of concern for
purposes of modeling facility impacts.

» Local traffic on the public roads during the time period of 9:00 PM to 5:00 AM were not
included in the model. Any impacts from this type of activity is included in the
background concentration added to the model results to estimate total ambient air
impacts. '

= A background concentration of 62 ug/m?® for PM;, was obtained from EPA’s AIRSDATA,
corresponding to the most recent three years of available data (2005-2007) for a monitor
located at 4401 E Marginal Way in Seattle, Washington. The use of a monitor located in
an urban area of King County is expected to yield conservatively high background
concentration values for PMy,. The average 24-hour background PM, is the average of
the 2™ high means for the three years.

= Background concentrations of PM, s were obtained from PSCAA, corresponding to the
most recent three years of available data (2005-2007) for a monitor located at 42404 SE
North Bend Way in North Bend, Washington. The use of a monitor located in a rural
area of King County near the landfill is expected to yield representative background
concentration values for PM,s. The 24-hour background of 15 pg/m® is the average of
the 98" percentile values for the three years and the annual background of 5.0 pg/m? is
the average of the annual mean values for the three years.

Results

No Build Scenario

The peak 24-hour PM,, concentration associated with existing operations was computed to be
32 ug/m®. Summing the CHRLF modeled value and the background concentration results in a
predicted existing maximum 24-hour PM, of 94 ug/m®. This concentration is well below the 24-
hour PM,, ambient air quality standard of 150 pg/m®.

The peak 24-hour and annual PM; s concentrations associated with existing conditions were
computed to be 2 ug/m® and 0.6 ug/m?®, respectively. Summing the CHRLF modeled values and
the background concentrations results in a predicted existing maximum 24-hour PM, s of 17
ug/m® and a maximum predicted existing annual PM, s of 5.6 ug/m®. These concentrations are
well below the 24-hour and annual PM, s ambient air quality standards of 35 ug/m3 and 15.0
ug/m®, respectively.

Build Scenario

The future peak 24-hour PM;, concentration was computed to be 53 ug/m3 for all of the action
alternatives. Summing the CHRLF modeled value and the background concentration results in
a predicted existing maximum 24-hour PM;, of 115 ug/m>. This concentration is well below the
24-hour PMy, ambient air quality standard of 150 ug/m?.
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The future peak 24-hour and annual PM, s concentrations were computed to be 4 pg/m®, and
1.0 pg/m?®, respectively. Summing the future CHRLF modeled values and the background
concentrations results in a predicted future maximum 24-hour PM, s impact of 19 pug/m® and a
maximum predicted future annual PM, s impact of 6.0 ug/m®. These concentrations are well

below the 24-hour and annual PM, s ambient air quality standards of 35 pg/m3 and 15.0 ug/m®,
respectively.

Conclusions
Based on the above data, the following conclusions can be made:

e The existing CHRLF operations, including traffic on public roads, currently meet all
applicable particulate matter ambient air quality standards.

e The CHRLF operations, including traffic on public roads, will continue to meet all

applicable particulate matter ambient air quality standards under each of the five action
alternatives.
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ATTACHMENT 1
July 10, 2009 Traffic Study Memo






Memo - R

To: Jim Jordan Date: July 10, 2009

From: Tony Wang Project:  King County Cedar Hills
' Landfill Truck Study

cc: WD Baldwin : Job No.: 83825

Subject: Truck Survey Summary

Introduction

There are several truck traffic generators along Cedar Grove Road including King County (KC)
Cedar Hills Regional Landfill, Cedar Grove Composting Inc, Stoneway Rock&Recycle, Quality
Aggregates and Pacific Top Soils. This study collected hourly truck counts on individual access
roadways to the truck traffic generators. This study also investigated truck traffic and general
traffic patterns along Cedar Grove Road between SE Lake Francis Road and 228" Avenue SE
from 6:00am to 9:00pm during the weekday.

Location Map

The three study intersections are Highlighted on the location map as shown in Figure 1.

ST 13 Sl seknk |
n

zazgmee],

A

i i

0 Cedar Grove Rd SE and SE Lake Francis Rd e Cedar Greve Rd SE and 217% Ave SE 9 Cadar Grove Rd SE and 228" Ave SE

_{to Landfil facility)
Figure 1. Location Map '
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Methodology

Field videos were collected from 6:00 am to 9:00pm for three days at each intersection between

June 9 and June 18, 2009. No Monday or Friday was selected. No holiday or special events

happened during the days when the videos were captured. The dates used for data collection
are listed in Table 1.

Table 1 Traffic Survey Dates

Dates -ocation 1 | ocation 2 |_ocation 3
Tuesday 5/16/2009 6/16/2009 65/9/2009

Wednesday 6/10/2009 6/17/2009 5/17/2009
Thursday 6/11/2009 65/18/2009 6/11/2009

The devices used are similar to the one shown in Figure 2. A video camera was setup on a
26-foot tall pole temporarily attached to a tree or sign post.

A .ul. S

Figure 2. Video Camera Setup

HDR Engineering, Inc. 500 108th Ave NE, Su.ite 1200 Phone (425) 450-6200 Page 2 of 4
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Camera views used are presented on Figure 3. At Location 2, the camera setup was changed
during the three-day of data collection to obtain a better view point.

) L% L e

_ cenmm & RoveE ——
YA
T .

Dwy Dary oRIEWT=D AS Hoern ;
Cedrrn Oreys OR1EITEAS AS Evwe

Figure 3. Camera View Diagram

Results

The videos were manually reviewed and counted. The vehicle classifications were (1) King
County Haul Truck, (2) Other Truck, (3) Other Vehicle. The traffic patterns were summarized
into individual diagrams and charts by the following categories. :

(1) 15-Hour Total Intersection Turning Movement Counts by Classifications

(2) AM Peak Hour Intersection Turning. Movement Counts by Classifications

(3) PM Peak Hour Intersection Turning Movement Counts by Classifications

(4) Mid-day Intersection Turning Movement Counts by Classifications

(5) Cedar Hill Regional Landfill Inbound and Outbound Hourly KC Haul Trucks

(6) Cedar Hill Regional Landfill Inbound and Outbound Hour!y Traffic by Classifications
(7) Cedar Grove Composting Inbound and Outbound Hourly Truck.Trafﬁc

(8) Cedar Grove Composting Inbound and Outbound Hourly Traffic by Classifications
(9) Stoneway Rock&Recycle Inbound and Outbound Hourly Truck Traffic

(10) Stoneway Rock&Recycle Inbound and Outbound Hourly Traffic by Classifications
(11) Quality Aggregates Inbound and Outbound Hourly Truck Traffic

(12) Quality Aggregatés' Inbound and Outbound Hodrly Traffic by Cl'ass_iﬁcations- -
(13) Cedar Grove Road Traffic Variations Between 217" Avenue and 228" Avenue

HDR Engineering, Inc. 500 108th Ave NE, Suite 1200 Phone (425) 450-6200 ) Page 30of 4
Bellevue, WA 98004-5549 Fax (425) 453-7107
www.hdrinc.com R
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(14) Cedar Grove Road Traffic Variations Between 228" Avenue and 230" Avenue

(15) Cedar Grove Road Traffic Variations Between Lake Francis Road and 217" Avenue
(16) Cedar Grove Road Traffic Variations Between SR 169 and Lake Francis Road

(17) Truck Percentage Tables of each sections along Cedar Grove Road

All the diagrams were included in the PDF files. The diagrams will be included in the appendix
for the Cedar Hills Landfill EIS.

Conclusions
Based on the above data, the following conclusions can be made:
e No King County Haul Trucks used Cedar Grove Road north/east of 228" Avenue.

¢ King County Haul Truck and other truck operations peak was different from general
traffic peaks. King County Haul Truck traffic had peaks from 11:00am and 2:00pm while
other traffic had AM peak from 6:00am to 7:00am and PM peak from 4:00pm to
5:00pm.

HOR Engineering, Inc. 500 108th Ave NE, Suite 1200 Phone (425) 450-6200 Page 4 of 4
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ATTACHMENT 2

Public Road Fugitive Dust Emission Calculations
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ATTACHMENT 3

Landfill Operations Fugitive
Dust Emission Calculations
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Estimation of Emissions from Unpaved Landfill Roads

E = k (W12}(W53)®

By =

Haul Trucks Section

E [(365- P)365]

Kpm1o 1.5 Ib/VMT
Kpmzs 0.15 Ib/VMT
] 6.4 % silt
w 27 tons
a 0.9
b 0.45
P 180
Eext 1.16 Ib PM,o/VMT
Eoxt 0.116 |b PM,s/VMT
Trips per Day 317
Volume Source Spacing 0.019 miles
Daily Hours of Operation 16 hours

Emissions

6.9679247 lbs PM¢/day per 100"

0.055 g PMy/s

0.70 lbs PM, s/day per 100'

0.0055 g PM,s/s

Scraper Section

Kem1o 1.5 [/VMT
kpmz.s 0.15 Ib/VMT
s 6.4 % silt
w 53.8 tons
a 0.9
b 0.45
P 180
Eext 1.58 Ib PMo/VMT
Eext 0.158 Ib PMy s/VMT
Trips per Day 21
Volume Source Spacing 0.019 miles
Daily Hours of Operation 16 hours

Emissions

9.5025853 Ibs PM,y/day per 100’

0.075 g PMy¢fs

0.95 Ibs PM, s/day per 100’

0.0075 g PM>s/s

Eqs. 1a and 2, AP-42 13.2.2




Estimation of Emissions from Compactor and Bulldozer Area Sources

PM,,'

E=[1.0()"°/ (M)"“] x (- %PMqo)

M 7.9 % moisture
S 6.9 % silt
%PMio 0.75 %
Emissions (E) O%;g Igb/g\r

2
PM; 5

E =[5.7(s)"? / (M)"®] x ( %PM,5)

M 7.9 % moisture
S 6.9 % silt
%PM2.5 0.105
Emissions (E) 00(5:; I;//shr

' AP-42 Table 11.9-1, Bulldozer, Overburden, PM,5 Corrected to PMyq
2 AP-42 Table 11.9-1, Bulldozer, Overburden, TSP Corrected to PM,5

Compactor

Working Area 979 m’
PM,; 9.7E-05 g/s-m*
PM, 5 1.4E-05 g/s-m"
Bulldozer

Working Area 5463 m*
PMy,, - 1.7E-05 g/s-m*
PM, - 2.4E-06 g/s-m°

Cedar Hills Regionai Landfill
9/23/2009 - No Build - Compactor and Bulldozer
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Estimation of Emissions from Unpaved Landfill Roads

E = k (V12)(WA3)

By =

Haul Trucks Section
' Kpm1o
kPM2.5
s

w

a

b

P

Eext

Eext

Trips per Day| -

Volume Source Spacing
Daily Hours of Operation
Emissions

- Scraper Section
kPM10
‘Kpmas
s
w
a

b
=]

Eext
Eext

Trips per Day

Volume Source Spacing
Daily Hours of Operation
Emissions

9/23/2009

B [(365- P)365]

1.5 Ib/VMT

0.15 lb/VMT

6.4 % silt

27 tons

0.9

0.45

180

1.16 Ib PMyo/VMT

0.116 Ib PM,s/VMT

536

0.019 miles

16 hours

11.78173 Ibs PMyg/day per 100'

0.093 g PMyg/s

1.18 lbs PM, s/day per 100"

0.0093 g PM,s/s

1.5 Ib/VMT

0.15 Ib/VMT

6.4 % silt

53.8 tons

0.9

0.45

180

1.58 Ib PMg/VMT

0.158 Ib PM,5/VMT

21

0.019 miles

16 hours

16.06746 lbs PMyy/day per 100’

0.127 g PMyy/s

1.61 lbs PM, s/day per 100'

0.0127 g PM,5/s

Cedar Hills Regional Landfill
Build - Landfill Unpaved Roads

Egs. 1aand 2, AP-42 13.2.2




Estimation of Emissions from Compactor and Bulldozer Area Sources

PM,,'

E = [1.0(s)" / (M)"*] x ( %PMyp) |

M
S
%PMqg

Emissions (E)

PM, ¢’

7.9 % moisture

6.9 % silt

0.75 %

0.75 Ib/hr

0.095 gis

E =[5.7(s)"? 1 {M)"*] x ( %PMy5)

Ml

S
%PMys

Emissions (E)

7.9 % moisture

6.9 % silt

0.105

0.1 Tofhr

0.013 gs

' AP-42 Table 11.9-1, Bulldozer, Overburden, PM;5 Corrected to PMg
2 AP-42 Table 11.9-1, Bulldozer, Overburden, TSP Corrected to PM, 5

Compactor
Working Area
PM,,

PM;5

979 m?

9.7E-05 g/s-m*

1.4E-05 g/s-m”

Bulidozer
Working Area
PM,,

5463 m*

1.7E-05 g/s-m*

PM, 5

2.4E-06 g/s-m"

Cedar Hills Regional Landfill

~ Ruild - Camnactar Rulldazer
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Appendix E4: Truck Traffic and Landfill Activity Supplemental Vibration
Study

Final EIS: Cedar Hills Regional Landfill, 2010 Site Development Plan
Appendix E: Supplemental Technical Memoranda
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Memo R

To: Eric Mead P.E. _ Date: September 10, 2009

From: Tim Casey Project:  King County Cedar Hills
Regional Landfill

cc: Karissa Kawamoto Job No.: 83825
Subject: Truck Traffic and Landfill Activity Supplemental Vibration Study

Introduction

HDR performed a vibration analysis to assess the potential impact of ground-borne
vibration associated with typical landfill activities at the Cedar Hills Regional Landfill-
(CHRLF). Residents in the project area commented during the Cedar Hills Landfill 2009
Site Development Plan, Environmental Impact Study (EIS) scoping meeting about
structural effects due to vibration generated by the landfill. The analysis evaluated
ground-borne vibration associated with transfer truck traffic off-site and landfill activities
on-site to assess the potential impact to residences and structures in the vicinity.

Human Perception of Vibration

The effects of ground-borne vibration include perceptible movement of building floors,
interference with vibration sensitive instruments, rattling of windows, shaking of items on
shelves or hanging on walls, and rumbling sounds. Vibration consists of rapidly fluctuating
motions. However, human response to vibration is a function of the average motion over a
longer (but still short) time period, such as one second. The root mean square (RMS)
amplitude of a motion over a one second period is commonly used to predict human
response to vibration.

For convenience, decibel notation is used to describe vibration velocities and acceleration

‘relative to a reference level. In thls memorandum, vibration velocity is reported in decibels
(VdB) relative to a reference of 10® inches per second (1 Hin/sec). Vibration acceleration is
reported using a reference of 1gms (9.807 m/s?).

In contrast to airborne noise, ground-borne vibration is not a phenomenon that most people
experience everyday. The background vibration level in residential areas is usually 50 VdB
or lower—well below the threshold of perception for humans, which is around 65 VdB. Most
perceptible indoor vibration is caused by sources within a building such as the operation of
mechanical equipment, movement of people, or slamming of doors. Typical outdoor sources
of perceptible ground-borne vibration are construction equipment, steel-wheeled trains, and
traffic on rough roads.

Vibration Criteria
The vibration criteria used in the analysis of on-site landfill activities are consistent with FTA
guidelines published in the “Transit Noise and Vibration Impact Assessment”. Figure 1

HDR Engineen'ng; Inc. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 Page 1 of 7
Minneapolis, MN 55416 Fax (763) 591-5413
www.hdrinc.com
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depicts the FTA ground-borne vibration impact criteria used in general vibration assessment
and construction vibration damage criteria. Frequent events are defined as more than.70
events per day. Activities at CHRLF, such as the operation of earthmoving equipment and
heavy truck movement, fall under this category. Occasional events are defined as 30 to 70
events per day. Infrequent events are defi ned as fewer than 30 vibration events per day.

Flgure 1
FTA Ground-borne Vibration Impact Criteria
FTA Ground-Borne Vibration Impact Criteria
105
= = Residences

95
3
> g5 Institutional Land Uses
[*] ™ -
S .
= - - - - High Sensitivity Buildings
2
g8 65
2 .
> == Threshold of risk of damage

55 to Sensitive Structures

45 — == Threshold of rfsk of Damage

Infrequent: Occasional Frequent to Normal Houses with

Plastered Ceiling and Walls
Frequency of Events

The vibration criteria used in the analysis of off-site traffic activities are based on the FHWA
vibration assessment guidelines. Figure 2 depicts the FHWA ground-borne vibration impact
criteria for building interiors in residential areas. The threshold for human perception
(annoyance) is based on both the frequency and magnitude of vehicle pass-by events."

' Based on the CHLF Truck Study, the traffic associated with the CHRLF is approximately 150-160 during a 15-
hour operational period.

HDR Engineering, Inc. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 Page 2 of 7
Minneapolis, MN 55416 Fax (763) 591-5413
www.hdrinc.com .
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Figure 2
FHWA Vibration Criteria for Building Interiors in Residential Areas
FHWA Vibration Criteria For Building Interiors in
Residential Areas ——nbaytimepeak Annoyance
Threshold
1
~— Recommended Structural
E Damage Threshold
< 0.1
8 = Threshold of Human Perception
8
g 001
g Threshold of risk of damage to
Sensitive Structures
0.001 )
. —Threshold of risk of Damage to
1 10 100 1000 10000 Normal Houses with Plastered
Number of Occurences Per Day Ceiling and Walls
Methodology

Potential ground-borne vibration associated with activities on-site at the CHRLF was
assessed using methods published by FTA for construction-related vibration analyses.
FTA methods were selected because the types of mobile equipment operated at the
landfill are comparable to the types of equipment used on a transportation-related
construction project. Therefore, FTA methods for evaluating construction-related
vibration provide a convenient estimate of ground-borne vibrations due to daily material
handling activities at the landfill.> Ground-borne vibrations associated with transfer
truck traffic were assessed using FHWA methodologies ?ublished in the “Engineering
Guidelines for the Analysis of Traffic-Induced Vibration”. o

Vibration producing activities associated with the Cedar Hills Regional Landfill site include
the movement of large buildozers, small bulldozers, and loaded trucks. The vibration
producing on-site activities are limited to areas of the facility inside the facility’s 1,000 foot
buffer area. Other vibration producing activities that occur off-site include the hauling of
gravel and heavy truck traffic.

Table 1 presents vibration source levels for several pieces of common construction-related
equipment that are comparable to the equipment used at a landfill. All vibration source
levels used in the CHRLF ground-borne vibration analysis utilize FTA vibration source
levels. : . .

2 FTA, “Transit Noise and Vibration Impact Assessment” (May 2006) (FTA-VA-90-1103-06).
3 FHWA. “Engineering Guidelines for the Analysis of Traffic-Induced Vibration” (February 1978) (FHWA-RD-78-
166).

HDR Engineering, inc. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 Page 3 of 7
Minneapolis, MN 55416 Fax (763) 591-5413
www.hdrinc.com
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CHRLF induced vibration levels were evaluated at several distances including the property
line, 500 feet beyond the property line, and at the nearest residence. Due to a lack of site
specific data, normal propagation conditions were assumed. Calculated ground-borne
vibration levels were compared with thresholds for human perception, annoyance, cosmetic
impact, and structural damage to buﬂdlngs

Table 1*
Vlbratlon Source Levels for Construction Equipment

Equipmeént - | PPV at 25 feet (in/sec) | Approximate Lv at 25 ft

Large bulldozer | 0.089 87
Loaded trucks 0.076 86

- Small bulldozer 0.003 58

The FHWA methodolagy accounts for pavement condition, gross vehicle weight, distance to
receptor, and building amplification. Calculated traffic induced ground-borne vibration levels
were compared with thresholds for human perception, annoyance, cosmetic impact and
structural damage to buildings to assess impact to nearby residences.

Analysis Results

The vibration associated with on-site activities are predicted to reach a maximum level of 39
VdB at 1,000 feet from the work zone and 34 VdB at 1,500 feet from the work zone. The
nearest residences, located approximately 1,300 feet from the work zone, are predicted to
experience a maximum vibration level of 36 VdB. A vibration velocity of 36 VdB is
approximately 30 dB below the threshold of human perception and 54 dB below the
threshold for sfructural damage to fragile buildings. :

Figure 3 depicts the CHRLF work zone and the evaluated vibration thresholds. The 72 VdB
contour defines the area in which ground-borne vibration will exceed the threshold of human
annoyance. The 65 VdB contour defines the area in which CHRLF vibration will exceed the
threshold of human perception. The 50 VdB contour outlines the area in which vibration will
exceed the ambient vibration associated with residential areas.

* FTA, “Transit Noise and Vibration Impact Assessment” (May 2006) (FTA-VA-90-1103-06), page 12-12.

HDR Engineering, Inc. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 . Page 4 of 7
Minneapolis, MN 55416 Fax (763) 591-5413 '
www.hdrinc.com



PR

§

O rmmrinTn — S _ FIGURE3

5] Treshoid of Humen 1000-Foot Bufer A Cedar Hills Regional Landfill

i O Perception (65 VdB) = = Boundary : - - ViEra onB Cﬁgtours
Y . arge Bulldozers

2 O mmﬁ“ o and Loaded Trucks

d

" .75 39Vd8 at Property Line

Resuits of the on-site ground-borne vibration analysis are summarized in Figure 4. Figure 4
depicts the propagation of several types of vibration producing equipment, including large -
bulldozers, small bulldozers, and loaded trucks.

HDR Engineering, Inc. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 Page 5of 7
Minneapolis, MN 55416 Fax (763) 591-5413 :
www_.hdrinc.com
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Figure 4
CHRLF Associated Vibration vs. Distance

CHRLF Associated Vibration vs. Distance

95

= Large Bulldozer

85 .
= = Loaded Trucks

75

Small Bulldozer

65

~—— Annoyance Threshold for
s \ ' Frequent Events

\ . Threshold of Human
45 : Perception

ammemee Typical backgrbund
35 — L L 1 1 Vibration Level of

Residential Area
20 10 60 80 100 120 140  e——Fragile Building Damage

Critera

Vlbration Velacity, VdB

Distance from Source, ft

HDR’s vibration analysis demonstrates that all ground-borne vibration associated with on-
site activities W|Il be below the human threshold of perception at a distance of 140 feet from
the work zone®. This indicates that ground-borne vibration will neither be perceptlble nor
structurally-harm residences located beyond the-property line.

Results of the traffic induced, ground-borne vibration énalysis are summarized in Figure 5.
Figure 5 depicts the propagation of heavy truck induced vibration into homes. The values
presented include a building amplification factor of +5 dB.

5 CHRLF work zone is approximately 1,000 feet from the property line.

HDR Engineering, Inc. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 | Page 6 of 7
Minneapolis, MN 55416 Fax (763) 591-5413 :
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Figure 5
CHRLF Traffic Vibration vs. Distance

CHRLF Traffic Vibration vs Distance

1 Loaded Truck Peak Vibration

—— Daytime Peak Annoyance
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Calculated vibration levels associated with CHRLF traffic are not predicted to exceed the
annoyance threshold at any nearby residences. The nearest residence, located 60 feet
from the roadway, will experience a maximum wbratlon acceleration of 0.008 m/s®>=-61.5
dB, which is below the threshold of annoyance®. Additionally maximum traffic induced
vibration levels are approximately 35 dB below the FHWA threshold for structural damage.

Conclusions

The results of HDR'’s ground-borne vibration analysis demonstrate that vibration levels
associated with on-site landfill activities and off-site hauling traffic associated with the
CHRLF are not predicted to impact the nearest residences when compared to thresholds for
human annoyance and structural damage. Calculated vibration levels associated with
CHRLF work on-site are not predicted to exceed typical ambient vibration levels beyond the
property line and will be imperceptible to the nearest residences. The 1,000 foot buffer
zone provides sufficient distance to protect nearby residences from structural damage and

- annoyance.

Results from the ground-borne vibration analysis demonstrate that vibration leveis
associated with heavy truck traffic activities near the CHRLF are not predicted to impact
nearby residences when compared to thresholds for human annoyance. Project-related,
traffic-induced, ground-borne vibration is predicted to not cause structural or cosmetic
damage to residences.

© Based on the FHWA peak annoyance threshold of 0.01 m/s’,

HDR Engineering, In¢. 701 Xenia Avenue South, Suite 600 Phone (763) 591-5400 Page 7 of 7
Minneapolis, MN 55416 Fax (763) 591-5413
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Appendix E5: Greenhouse Gas Emissions Calculation Spreadsheet
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