Town of Dorset Zoning Board of Adjustment Findings and Decision on Conditional Use
Application for an “Event Barn” on Barrows House property by Vermont Retreats, LLC;
Deliberative Session of December 17, 2015.

On Monday, December 14, 2015 at 7:00 p.m., the Town of Dorset Zoning Board of Adjustment
met to hear the conditional use application of Vermont Mountain Retreats LLC for the
construction of an “event barn” at the Barrows House property on the corner of Route 30 and
Dorset Hollow Road. Present were members Ruth Stewart, Tuck Rawls, Mike Connors, Bill
Bridges, Steve Jones, Kevin O’Toole and John LaVecchia. Present via conference telephone was
the remaining board member, David Wilson.

The Board heard testimony from the applicant and the original appellants, as well as members of
the public, and admitted into evidence letters addressing the application from those who were
unavailable to attend. The Board also heard testimony from the applicant’s engineer, Frank
Parent of Long Trail Engineering, as well as counsel for the original appellants, John C.
Thrasher.

At approximately 11:00 p;m., the Board closed the hearing to further testimony and by
acclamation, approved a motion to go into deliberative session on Thursday, December 17, 2015
at 6:00 p.m. at the Dorset Town Offices.

On December 17, 2015, the Board emerged from its deliberative session to announce its
unanimous decision to approve the proposed use, having found that the proposed use, providing
certain steps were taken, would not unduly adversely affect the six factors set forth in Section 3.5
of the Town of Dorset Zoning Bylaw for conditional uses. The Board attached the following
conditions to each of the six factors:

A. The capacity of existing or planned community facilities.

The two existing community facilities that will be most directly impacted by this proposal are
continued access to potable water and sufficient water flow to fight fires.

With the exception of Paragraph 5.1, the Board’s approval of the proposed use is contingent

upon adherence upon each of the findings and facts set forth in the Planning Commission’s
Findings and Fact and Decisions dated September 25, 2015. In addressing “the capacity of
existing or planned community facilities,” the Board specifically refers to Paragraphs 5.14 and
5.16 of those findings. The former stated that “the Dorset/East Dorset Fire Department has stated
that they can provide adequate fire protection for the project,” and refers to a letter it received
from Chief Alan Casey, dated October 27, 2015. The latter finding states that “water for the
project will be provided by either the Town of Dorset or a new drilled well.” On behalf of the
applicant, Frank Parent stated that the Vermont Division of Fire Safety would require testing to
show that the project would meet State and local standards for water adequacy.

The Board’s approval of the proposed use also is contingent the applicant’s adherence to the



requirements of the Division of Fire Safety for the project, as well as the Agency of Natural
Resources.

B. The character of the area affected as defined by the purpose or purposes of
the zoning district within which the project is located, and specifically stated
policies and standards of the Town Plan.

The project is located within the Village Commercial Zoning District. As per Section 4.2.1.2 of
the Dorset Town Plan:

b) Purpose: Village Commercial areas provide space for a suitable business and service
establishments to provide employment opportunities for local residents, and to provide
such commercial and service facilities needed by residents. Maintaining commercial
activities in these areas should be consistent with the character of a historical settlement
pattern.

Section 4.2.1.2 further notes as follows:

¢) Uses: Uses in the Village Commercial areas shall be small scale retail and service
commercial uses compatible with the Village surroundings that is, the historical
settlement pattern and village scale defined earlier. In addition, residential uses small
scale offices, tourist accommodation facilities, restaurants, and home occupations shall
be permitted and encouraged.

In addressing this criteria, the Board concentrated on the impact of the anticipated sound
emanating from the event barn and surroundings at various events. The Board examined and
found that the proposed event barn would have no undue adverse effect on the character of the
area provided that the applicant adheres to the sound mitigation recommendations set forth in the
the sound report submitted to Frank Parent, PE. by Eddie Duncan, INCE board certified, of RSG.
This report was generated for the applicant and at the applicant’s request. At the hearing,
applicant Steve Bryant, for Vermont Retreats, LLC, stated that Vermont Retreats, LLC would
agree to follow the terms and conditions of the RSG report. The Board specifically incorporates
the RSG report dated December 11, 2015. Further, the Board directs the applicant abide by the
provisions of the report in section 5.0 MITIGATION in constructing and operating the facility.

Reiterating language from the RSG report, the Board stated specifically that doors and windows
of the event barn must remain closed during amplified music that results in interior sound levels
of 75 decibels or greater, further stating that all amplified music be played inside of the event
barn and that all music stop playing no later than 11:00 p.m. While the Board heard requests for
earlier times for ending playing times, Town Manager Rob Giaotti had testified that for at least
seven years, the nuisance ordinance had been enforced at 11:00 p.m., and the Board did not wish
to introduce one time for this project and another time for other events in the Town of Dorset.



The proposed patio extending from the event barn would measure in excess of 3,000 square feet
and there was concern voiced that tents erected to protect event goers from the elements would
become de facto permanent structures, circumventing the 2,000 square foot limitation for
buildings in the Village Commercial Zone. To this end, the Board conditions its finding on a
requirement that the applicant dismantle any such tent erected within a reasonable time after a
particular event has ended.

C. Traffic on roads and highways in the vicinity.

The Board understands and appreciates that traffic may increase because of the construction and
use of the event barn, but finds that it will have no undue adverse effect on the traffic on roads
and highways in the vicinity, provided the applicant adheres to the requirements to be set forth by
the Agency of Transportation as part of the applicant’s amendment to its Act 250 permit. In
addition, and pursuant to §3.8.3.4(ii) of the Dorset Zoning Bylaw, the Board requires that fire
lanes be kept clear and that there shall be no off-site parking on the shoulders of Dorset Hollow
Road, Barrows Heights Lane, Meadow Lane or Route 30.

In its findings, the Planning Commission stated that the number of parking spaces available for
the project is 83, as shown on the site plan submitted by the applicant, dated September 9, 2015.
For the applicant, Frank Parent stated that some earmarked spaces are to be on the lawn and were
not actually depicted on the site plan. The 83 spaces are to be earmarked for all people using the
Barrows House facility, staff, and guests alike, not just event goers. Reference is made to
§10.3.1.5 of the Dorset Zoning Bylaw, which addresses the number of spaces required for an inn,
restaurant and staff. The applicant conceded that during events for more than 100 people, the
restaurant would be closed to the general public, freeing some parking spaces for those events.
For the applicant, Steve Bryant said that some event goers might be shuttled.

D. Is in accord with other applicable provisions of ordinances, regulations and
bylaws of the Town.

Except as set forth herein above and below, the project meets the aesthetic and performance
standards required by the Design Review Board and, in its Site Plan Review, the Planning
Commission, demonstrating the project’s compliance with ordinances, regulations and bylaws.

E. Utilization of renewable energy resources.

While the project is purportedly designed to be energy efficient, the Board agrees with the
applicant that certain energy components, such as solar panels, would be inappropriate to the
setting.

F. Each use so approved shall meet any standards applicable to the specific use
as to lot and building dimensional requirements, landscaping, design,
location of signs and service areas, the location of existing or proposed
sewage systems, be in accordance with the Special Regulations in Section 10
of this Bylaw, and the standards listed in Section 3.8 of this Bylaw.



The project meets the building dimensional requirements of the Dorset Zoning Bylaw, and this
Board cites findings 5.3 through 5.7 of the Planning Commission’s Findings and Fact and
Decisions.

In its finding 5.11, the Planning Commission stated that “proposed landscaping and screening
will consist of a double-staggered row of an appropriate, deer resistant evergreen species that is
quick growing located along the south end of the barn between the barn and the property line of
Lindy Bowden.” The submitted site plan appears to depict a row of plantings across a wider area
than that. To minimize the visual and audio impacts of the project, this Board requires that the
plantings specified by the Planning Commission be planted in an area not less than fifteen (15)
feet in either direction from both east and west corners of the south end of the barn, between the
barn and the property line of Lindy Bowden.

In its finding 5.12., the Planning Commission set forth the specifications for lighting for the
project and this Board incorporates that finding by reference into its decision.

This Board approves Vermont Mountain Retreats LLC’s application for a Conditional Use
because it finds that the project will not have an undue adverse effect on the six factors set forth
in Section 3.5 of the Town of Dorset Zoning Bylaw for Conditional Uses. In addition to the
conditions set forth herein, this decision also is contingent upon the terms and conditions of an
amendment to the applicant’s existing Act 250 permit, Wastewater & Potable Water Supply
Permit, and Division of Fire Safety requirements.
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Town Offices
112 Mad Tom Rd
PO Box 715
East Dorset, VT 05253

Zoning Office
Ph: (802) 362-4571 x 5
Fax: (802) 362-5156
dorsetza@gmail.com
Hours: Tues., Wed.
Thurs. : 1lam-4pm

Tanenhaus,
¢ Letter from Dorset Fire Chief Alan Casey to Barrows House dated August 27, 2015.
« Copies of certified mail receipts to abutting property owners from Steven Bryant,
postmarked 08/24/2015.
« Copy of posting for public hearing by Zoning Administrator date August 21, 2015.
» Legal ad order confirmation from Bennington Banner dated 8/22/2015.
» Legal ad published in Manchester Journal August 28, 2015.

12.  Materials submitted after the hearing was closed which cannot be considered as
evidence:
¢ Email from Lindy Bowden to Rob Gaiotti, Danny Pinsonault, Chris Brooks, and Tyler
Yandow dated Sep. 7, 2015.
o Emails to and from Clarissa Lenox to the Dorset Selectboard dated Sep. 4, 2015.
o Letter from Phyllis Binkley to town manager Rob Gaiotti dated September 6, 2015.

The exhibits listed in items 11 and 12 are available at the Zoning Administrator's office.

13.  During the hearing, the Planning Commission afforded those persons wishing to
achieve status as an interested person an opportunity under 24 V.S.A. § 4465(b) to
demonstrate that the criteria set forth in that statute could be met. A record of the name and
address of persons wishing status as an interested person, a summary of their evidence with
regard to the criteria, and a record of their participation at the hearing is attached hereto in the
form of meeting minutes.

FINDINGS

Based on the application, testimony, exhibits, and other evidence, the Planning Commission
makes the following findings:

1. The applicant seeks to obtain a zoning permit for an event barn.

2. Notice of Public Hearing was posted on August 21, 2015 and published in the
Bennington Banner on Aug. 22, 2015 which is at least 7 days from the date of the September
1, 2015 hearing as required under 24 V.S.A. § 4464,

3. The subject property is a 5.9 acre parcel located at 3156 VT Route 30 in the Town of
Dorset, tax map # 23- 20 - 004. The property is more fully described in a deed from recorded
in book 169, page(s) 378 of the Town of Dorset Land Records.

4. The propenrty is located in the Village Commercial and Design overlay zoning districts as
described on the Town of Dorset Zoning Map which is part of the zoning Bylaw dated August

www.dorsetvt.org
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28, 2013.
5. Other facts pertinent to the decision:

1. The Barrows House is aninn. This is a permitted use requiring Site Development
Plan review per Bylaw §6.3.4(b)6.

2. Accessory uses customarily incidental to a permitted use on the same lot are

permitted in Bylaw §6.3.6.1. '

The length and width of the Proposed building are 55' x 35'.

The height of the proposed building is 29" — 11 "and is less than or equal to the

maximum allowable height of 35'permitted in §6.3.7.

5. The footprint of the proposed building is 1925 Square feet, and is less than or equal

Hw

6. The setbacks of the Proposed building are: front 185/, left side 295', right side N/A,
and rear 400". These dimensions are less than or equal to the minimum setbacks
permitted in §6.3.7 which are 30'front yard, 15’ side yard, and 25' rear yard.

7. The maximum open space (hot covered by buildings, drives, and parking) on the lot
is 75% which is greater than or equal to the minimum allowable coverage in §6.3.7

~ Which is 40%,

ii.  Dorset Hollow Rd
9. New curb cuts will not be required.
10. The number of parking spaces available for the project is 83, and is shown on the
site plan submitted by the applicant dated 9 Sept. 2015. :

appropriate, deer resistant evergreen species that is quick growing located along the
South end of the barn between the barn and the property line of Lindy Bowden:.
12. Proposed lighting wil consist of the following:

i. 9 path lights in locations shown on sheet S-1.1A dated 9 Sept. 2015,
Lights to be custom wood bollard light 80mm x 80mm x 1500mm, with 7
watt LED lamp, color 2700 — 4000K, IP 65,

ii.  Surface mounted barn lights to be 20" traditional galvanized steel barn
light with gooseneck mount. Two will be on the north elevation and four
will be on the east elevation. : , '

iil.  Three recessed 75 waltt light fixtures will be located above the entry door
on the north elevation,




Town Offices
112 Mad Tom Rd
PO Box 715
Fast Dorset, V1' 05253

' Office
-Ph: (802) 362-4571x 5
Pax: (802) 362-5156
dorsetza@gmail.com
Hours: Tues, Wed.
Thurs. : 1lam-4pm

protection for the project. See letter from Chief Alan Casey dated August 27, 2015,
15. Sewage and solid waste disposal will be provided by a new on-site septic system.,
16. Water for the project will be provided by either the Town of Dorset or a new drilled
well.
17.Smoke, dust, odor, noxious gases, and other forms of air pollution will not be
produced as a result of the proposed project.

18.The six “Resolved Issues” referred to in the memo of January 19, 2014 from Ed and
Ruth Tanenhaus to the Planning Commission address topics not regulated by the
Town of Dorset.

DECISIONS

Based on these findings, the Planning Commission concludes the following:

1. The applicant meets the requirements for a zoning permit for an event barn
in the Village Commercial and Design districts.
2. Because the applicant meets these requirementsLhe is entitled to the zoning permit

Jequested. N
3. The Planning Commission encourages neighbors to discuss issues not covered in
the Bylaw with the applicant and to reach agreements which suit both parties.
4. Conditions of this permit are as follows:
i This permit is contingent upon approval of an Act 250 amendment and
Waste Water & Potable Water Supply permits issued by appropriate State
of Vermont agencies.

For the Dorset Planning Commission:

(print name, position)

(sign name)

(date)

www.dorsetvt.org
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Approved by thePC  /

Town of Dorset Planning Commission
September 1, 2015

Members Present:  Danny Pinsonault (Chairman), Brooks Addington (Vice-Chairman), Dave
Lawrence, Kay Manly, Gay Squire, Brent Herrmann, Carter Rawson

Members Absent: Howard Coolidge, Charlic Wise

Also Present: Tyler Yandow (Zoning Administrator), Steve Bryant (Barrows House),
Kevin Gecha (Barrows House), Ramsey Gourd (Barrows House), Jack
Gilbert, Lindy Bowden, Kit Wallace (DRB), Tracey Mathyas, Peter
Palmer (DRB), Janet St. Germain, Linda McGinnis, D. Green, Ruth
Tanenhaus, Edward Tanenhaus, D. Streeter, Robin chandler, Suzanne
Hittle, Richard Hittle, John Cave, Clarissa Lennox, Justine Cook, Richard
Pistell, Jackie Pistell, John LaVecchia, Bob Allen, Karen Allen, Michael
Bickford, Arnold Gottlieb, Carol Gottlieb, Jim Sullivan (BCRC), Megan
Thorn, Angela Arkway, Henry Chandler

D. Pinsonault, Chairman, opened the meeting at 7:01 p.m.

Chair to Note Any Changes in Agenda

None

Have Board Members Introduce Themselves. Invite Other Attendees To Do The Same and
State Why They Are Attending

Board members introduced themselves.

Approve Minutes of May 6, 2015

D. Lawrence moved and G. Squire_seconded to approve ‘the August 4, 2015 minutes as
presented. Motion carried -0 (K. Manly abstained & C. Rawson was not present yet)

Report from the Zoning Administrator

T. Yandow reported as follows:

* The Albertsson application before the ZBA members was continued from August 10,
2015 to August 31, 2015 in the hope that the applicant would reconfigure the boundary
line adjustment to conform to the ZBL. At the August 31% meeting the ZBA denied the
non-complying application presented and a conforming application is expected to be
submitted to the ZA. T. Yandow explained to B. Addington the basis of the variance
denial for the boundary line adjustment, ‘

¢ Zoning Bylaw booklet ~ printing of booklet is expected shortly
BCRC ~ I. Sullivan will be giving a presentation tonight

* State Division of Historic Preservation ~ T. Yandow urged all Town Board members and
the public to attend a presentation given by D. Coleman at the regular meeting of the

Page | of 5, September 1, 2015

PC Minutes, Conservation Commission & F ile, Design Review Board & File, Town Manager, Town Clerk, Listers, Select Board
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MEMO

TG Frank Parent P.E.
FROM: iddie Duncan, INCE Bd. Cert.
DATE: December 11, 2015

SUBJECT:  Barrow’s Mouse Event Facility - Noise Model Results

At the request of the Barsow's House. RSG has conducted an analysis of the noise expected to be

generated from the operaton of 2 new event barn and rerrace area.

T SUMMARY CF fdby FINDIRGE
We offer the following summary of key findings based on the analysis presented in this
memorandum:
- Saund from the evenr faciliny s predicied o be Jess than 45 dBA at all neighboning residences
with specific mitigation measures to be incorporaied into the project design, including;:
s acoustical specifications for the construction of the barn,
« mtenor sound level linies, and

o sound emission limirs for e new building’s an condianer vnits.

- Modeled sound levels from the cvent facility ace compatible with the zoned use of the

suerounding areas.

2.0 INTRODUCTION

The Barrows Flouse is proposing 1o construet an event factiite, which will include a new barn 2nd
paved terrace yard at its property on Route 30 in Dorser, Yeunont. The proposed project will host
events similar to what are currenty in an ouidoor event tent, except that the events in the barn will

be held indoors. The new facility will host events such as weddings and receptions that would be held
within the new building or cut on the terrace, and their programs may include amplified music or
speech.

This memorandum quantifies the expected sound leveds resulting from the proposed event barn and
contextoalizes these sound levels in regard to compatible uses.

If the readey s less farntliax with acoustics or have questions regarding some of the werminology used

a1 this memorandurm, Appendix A provides a primes on sound and noise.

R8G &5 Railroed Row, White Rivar Junction, Vermont 05001




The Basrows House 1# 2 “ouni-resort” which has several facilities on irs peoperty induding an inn
restausant with ourdoor seaung area, swimming pool, wennis courts, gacdens, and other buildings <wvith
accommodations. They currenty hast events at the site next o the sestaurant’s outdoor seating area

and typically use an event tent that &s appsoximately 40 by 60 feer. The events typically have amplified
speech and music either from a hand or DJ. Schedules vary from event to event, but the typical
schedule for 2 wedding event is a ceremiony around 4 or 3 PM, followed by cockrail/dinner around 6
or 7 PM, and then event music between 8 and 10:30 PM with a hard cutoff dme for amplified sound
at 11 Phi

The propaosed project would involve the same type of evenrs that are currently hosted outside in the
event tent except that they would be held in a proposed event barn structure wath an outdoor terrace,
A map showing the location of the proposed facility and the area where outdoor evenrs ate typically
held curtently, is provided i Figure

The Barrows House is located in the Village Commercial district Generally, the area around The
Barrows Housce is a mixture of residential and commercial land uses. The nearest residence w the
proposed (acility is approximately 75 feet to the southeast: that same residence is Jocated
approximately 250 feet southwest of the existing tented event area, so the new {acility will be closer,
but the amplified iusic or speech will be indoors in the proposed barn structure. Other residences in

the area are located along;

o V1 Roure 3¢ 1o the southwest berween 275 and 400 fect from the proposed facility and

between 240 and 473 leet from the existing event tent area,

s Dorser Hollow Road ro the nocthwest between 355 and 555 fecet from the proposed facility

and berween 210 and 430 feer from the existng event tent area.

e Bartows Heights o the northeast berween 420 and 545 feet from the proposed facxlmr and

between 475 and 500 feet from the existing event tent azea,

The project area is generaily flat with open yards and sporadic rees. The primary source of
background sound levels in the area is traffic on VT Route 30 and local roads, and natural biogenic
and geophonic sources. There are also occasional sounds typical of residential and light cormmercial

areas such as lawn maintenance, snow blowing, ventilation fans, and air conditioners.

The proposed project involves the construction of a barn of umber-based construction, and a paved
cutdoor terrace on the nostheast side of the ban for additional seating. The barn will have doors and
windows on multiple sides of the stractare. The primary source of noise from the new facility will be
amphfied specch or music, which is the same source that already exists during events in the outdoor
cvent tent area. Adr conditioner units are proposed for the southeast side of the barn adjacent to the
propexty line and are considered minor secondary sources of noise.

1
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FIGURE 1: PROJECT SITE MAR

4.0 SOURND FROPAGATION MOBELLING

A model describing sound propagation from the proposed site was developed udlizing 2 noise source

derived froni measurements duting an actual event.

4.1 | MODELING METHOROLOGY

Modeling for the project was completed using the Internadonal Standards Organization 1SO 9613-2
stundard, “Acoustics ~ Attenuation of sound dusing propagation outdoors, Part 2: Geseral Method

of Caiculation.” The [SO standard states,

This part of ISO 9613 specifies an engineering method for ealeuladng the attenvation of
sound during propagation vutdecrs i order to predict the levels of envitonmental noise at a
distance from a variety of sources. The method predicts the equivalent continuous A-
weighted sound pressurce level ... under meteorological condidons favrorable to propagation

from sowrces of knowsn sound emissions. These condivons arve for dovnvwind propagation

RE&CE 2 Railrozd Row, White River Junction. Venront 05001
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- or, equivalenty, propagation under a well-developed moderate grovod-based temysera rure

inversion, such as commonly occurs at night.

The model takes into account source sound power levels, surface veflection and absorprion.
atnospheric absorption, geomettic divergence, meteorological condidions, walls, barriers, berms. axid
terrain. The ISO standard was implemented in Cadna A accustical modeling software. Made by
Datzkustik GmbH, Cadna A is an internationally accepted acoustical model, used by many other
noise control professionals i the United States and abroad. 1t has also been accepred for many vears
as a reliable noise modeling methodology by Act 250 commissions, the former Environmental Board,

and the Vermont Supetior Court Hnvironmental Division.

Standard modeling methodology takes into account moderate nighttime inversions or moderate
downwind conditions. For this study, we modeled sound propagation in accordance with ISO 9613-2
with spectral ground attenuation, the proposed paved terrace atea, pool, patking atea, and tennis
courts were modeled as reflective ground (G:Q),‘ﬂﬁd the yards around the site were modeled as

semi-porous ground (G=0.5).

A 5-meter by 5-meter (16 foot by 16 fuot) grid of 1.5 meter (5 foot) high receivers was set up in the
model, covering approximately 40 acres around the site. A receiver is a point above the ground at
which the computer model calculates a sound level. In addition, 23 discrete receivers were modeled
at residences in. the area around the site along Route 30, Dorset Hollow Road, Bacows Heights, and
Meadow Lanc. These were set at a height of 4 meters (13.2 feet), to represent second-stogy windows

a2t houses.

4.2 | AMPLIFIED EVENT SOUND EMISSIONS

During a site visit on September 26, RSG conducted sound level measuremeats throughout the
existing tent area while a band was playing. Sound measurements were made using a spatial scan
method sampling sound levels throughout the tent. The sound level within the tent is provided in
Table 1 and was used in the model as the indoar sound level within the proposed baen 1o project
sound levels throughout the site. The kitchen bood ventilation fan was also measured, which is an
existing source on the roof of the porthesn side of the restaurant. The sound power level of the
ventilation fan is provided in Table 1 as well and was included as a source in the model.

TABLE 1: SOUND EMISSIONS OF AMPLIFIED MUSIC SOURCGE AND KITCHEN HOOD MEASURED AT
THE BAROWS HOUSE, SEPTEMBER 26, 2015

Kitchen Hood Fan Level 35 (501631821771 75 72 67 51 ) &4 92
Sound

Wedding Band 48 |701 80§ 86| 92| 83 87 82 77 97 162
Pressure Level

4.3 | MODREL RESULTS

Model results from the proposed facility arc presenting in Figure 2. The different colored isolines
represent different sound pressuse levels throughout the area from the proposed facility, and the

numbet on cach tesidence is the modeled sound pressure level at the residence. The model shows

'6};}3 R8G 55 Railroad fow, White River Juaction, Verrront 05007 .
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that sound levels frotm an event held in the new bam strcture sesults in sound levels betwreer: 26 and
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FIGURE 2: MODELED RESULTS OF AN EVENT LOCATED IN THE PROPOSED EVENT FACILITY
(dBA)

RSG 55 Railroad Row, White River Junction, Vermont 05001
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The model results prosented tn the previous section inchude a few mitigadng clements o incorporare
into the design and operation of the project. This mitigation includes the following:

1. The construction of the barn needs to sufficienty atrenuate sound and the nostheast and
southeast walls may need o be of a more substangal constructon. The wansmission loss
values of the walls, windows, and doots used in the model are provided below it Table 2.
Particular attention should be paid to the wansmission loss values between 63 Hz and 500)
Hz provided in Table 2. These should be met with the design of the ban.!

TABLE 2: MODELED TRANSMISSION LOSS (dB) OF BARN BUILDING ELEMENTS

Southeast Wall, & Roof 16 3 a 49 57 60 66 70
Northwest Wall & B

Southwest Walls 10 14 17 36 42 50 53 » &0 62
Windows & Doors ) 20 22 23 19 35 43 42 50 50

2. Interior sound levels should not exceed 99 dBA.

3. Doors and windows should remain dosed duting araplified music that tesults in intetior
sound levels of 75 dBA or greater. :

4. Select air conditioner units for the bam with a sound power level of 65 dBA or less. Unit
with higher sound power may be sclected, but additional mitigation such as a noise barrier
may be necessary. ~

' Actual walues could vary. but should be in this approximate nnge, or hetter,

ﬁﬁ REG 55 Railrogd Row, White River Junction, Yermont 85001



As previously mentioned. the Bazrews Hlouse is located within the Village Coramercial Disirict i the
town of Dosser, VT It is ow understanding that the addition of the new event facility consritutes a
conditonal use. Section 3.5 of the Dotset Zoning Ordinance defines the requirements necessary to
receive 2 conditional use permir. While the requirements do not provide a quantfied noise limis,
Section 3.5 does state that:

A conditional use mery be approved provided that the Zoniny Board of #tdjusiment shail have fownd that
sueh wse il not adversely affeer:

-

fod

i

b. the thuructer of the area affected as defined by the puspose of the guning district withis which the project és
focated. and specifically stated policies and standards of the Town Plan;

‘Yo aid in determining il the proposed project fits within the character of the arca “as defined by the
purpose of the zoning district™, Amencan Nationa) Standards Tnstitute (ANSH) guidelines were
applicd to determine if the proposed project is compatible with the Village Commercial district in
which it resides. If the project is compatible with the Village Conumercial district, then it may fit the

characrer of the area as defined by the zoning disrrict.

ANSI Smandard S12.9 Part 5 provides a guideline for determining the compatibility of an area hased
on the onrdoor anpual average of the dav-night average sound level ar the site. The day-night sound
level (or DN is the equivalent sound level measured at a sire, with 2 10 dB3 penalry applied fo the
level dusing night hours (2200 to 0700). The annual average is then the energy average of these sound
levels over an entire yeat. The ANST/ASA recommended annual average DNL chart is reproduced
helow in Figure 3.

The modeled sound level Frc)m( the event faciliry s 43 dBA ar the nearest tesidence. The highest
sound level that could be attibuted 1o the evenr facility in'the DNIL calculation is 53 dBA (43 dBA +
10 dB nighttime penaley if it occurs after 1U PM). Taken as an annual average, the annualized average
DNI. of noise from the evenr facility would be much less since it 1s only an occasional operatan. For
context, if an event was held at the new facility with the modeled sound levels from amplified sound
being emitted continuously from 3 PM to 11 PM, the DNL for that day from the facility would be 4]
dBA. The DNL at the nearest residence resulting from the event facility only does not take into
account ambient sound from traffic and other typical village activities, all of which would also
pically inform the meudc.

According te the ANST chatt, compatbility for almost all land uses, including residential, is achieved
with an anavalized average DNL of 55 dBA or below, That is, According to ANSI $12.9 Part 5, the
proposed project would be compatible not onle witlin a commercial distzict, but also for a residential

area.
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L I S N O

The Barrows House is proposing to construct an event facility on the southeast side of its property in
Dorset, Vermont. Fvents with amplified music and speech are currentdy held at the site in an cvent

tent. The proposed project would provide an indoor structure for events.

Moclel results indicate that events held in the proposed project will result in sound levels at
neighboring residencas that are less than 45 dBA. Howevey, in order o achieve these results,
mitigation measures are tecommended which are discussed in Section 5 of this memorandum and
include acoustical specifications for the construction of the barm, intetior sound level limits, and

sound emission limirs for the new building’s air conditioner units.

As discussed in the previous section, model results from the proposed facility show thac it is
compatible with the commercial Iand use on which the project sits and the neighboring residential

Jand uses with respecet noise per the guidelines in ANS1 $12.9 Part 5.
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Sound consists of tny, repoanng Aucmaions &1 ambicut ait pressuse. The strength, or amplitede, of

«

these Bucruatons determines the sound pressure level (SPLY. “Noise” can be defined 28 “a soundd of

any kind, especially when loud, confused. indistiner, or disagrecable.”

Expressing Scund in Decibel Levels

The varving atr pressure that constitutes scund can be characrerized in many differcor ways. The
human earis the basis for the metics that are used in acoustics. Noremal human hearing is sensitive
to sound fluctuations over an enormous range of pressures, from about 20 micropascals (the
“threshold of audibiliny™) to about 20 pascals (the “threshold of pain®).2 This factor of one million i
sound pressure difference is challeaging to convey in engineering units. Instead, sound pressure is
converied to sound “levels” in units of “decibels™ (dB, named after Alexander Graham Bell). Once a

i3

measured sound 15 converted to dB. it is denoted as a level with the letter “L7

The conversion from sound pressure in pascals 1o sound level in dB 15 a four-step process. First, the
sound wave's measured amplitnde is squared and the mean is aken. Second. a ratio is taken between
the mean square sound pressure and the square of the threshold of audibility (20 micropascals).
Third, using the logarithm function, the ratio is converted to factors of 10. The final resolu is
multiplicd by 10 to give the decibel level. By rhis decibel scale, sound levels range from 0 dB at the

threshold of audibilivy 1o (20 dB art the threshoid of pan.

Typical sources of noise, and their sound pressuse levels, are listed on the scale io Figure

Humen Responge to Sound Levels: Apparent Loudniess

For every 20 dB inceease jo sound level, the sound pressure increases by 2 faefor of 10; the sound fone
range from O dB (o 120 dB covers 6 factors of 10, or one million, in sound pressare. Hlowever, for an
increase of 10 dB in sound /el as measured by a meter, humans perceive an approsimate doubling of
apparent loudness: o the human ear, a sound level of 70 dB sounds abour “twice as loud” as a sound
level of 60 dB3. Swaller changes in sound level, less than 3 dB up or dewn, are generally not

perceptibie.

Frequency Spectrus: of Sound

The “frequency” of a sonnd is the rate at which it luctuates in time, expressed in Herte (I12), ot
eycles per second. Very few sounds occur at only one frequency: most sound contains energy al
many different frequencies, and it can be broken down into different frequency divisions, or bands.
These bands are similar to musical pitches, from low tones to high tones. The most common division
1s the standard octave band. An octave is the range of frequencies whose upper frequency limit is
twice its lower frequency limit, exacdy like 2n oetave in music. An octave band is identified by iis
center frequency: each successive band’s center frequency is twice as high (one octave) as the
previous band. For example, the 500 Hz octave band includes all scund whose frequencies range
between 354 Hz Hertz, or cycles per secend) and 707 Hz. The next band is centered at 1,000 Hz
with 2 range between 707 Hz and 1,414 Hz. The range of human hearing is divided into 10 standaxd

*The pascal is a measure of pressure in the metric systenl. In Impessl units, they are themselves very smail
one pascal is only 145 millionths of a pound per square inch (psi). The sound pressure at the threshold of
audibility is only 3 one-billionths of one psit ar the threshold of pain, itis about 3 onesthousandths of one psi.
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CO03 Ha, g 250 Mz 300 Hz, 1,000 Hz, 2,000 Fz, 4000 Hz, 8.000 Hz, and

<
0 ]z, For analeser thar require finer frequency detail, each octave-band can be subdivided.

0

octave baads: 31,5 Hz

commonly-used subdivision creates three sraaller bends within each octave band. or so-called 1/3-

octave beads.
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FIGURE 4: A SCALE OF SOUND PRESSURE LEVELS FOR TYPICAL NOISE SQURGES

Human Response (o Frequency: Weighting of Scund Levels
"The human car is not equally sensiuve to sounds of all frequencies. Sounds at some frequencies seem

louder than others, despite having the same decibel level a5 measured by a sound level meter. In
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pardcular, human hearing 1« much more sensitive 0 mediun pitches (from zhout 500 Hz to about
#0100 Fz) than ro very low ox very high pitches. For example, a tone measuring 80 dB at 540 Hz (a

medium pitch) sounds quite a bit louder thau a voac messuviog 80 dB3 at 60 Mz (a vexy low pivch).

The frequency response of normal human hearing ranges from 20 Flz wo 20,000 Fiz. Below 20 o,

sound pressure fluctuztions are not “heard”, bur sometimes can be “fel”. This is known as

“infrasound”. Likewise, above 20,000 FHz, sound can no longer be heard by bumans; this is known as
“ulrasound”. As humans age, they tead to lose the ability to hear lugher frequencies firsy many

adults do not heat very well above about 16,000 Hz. Most natural and man-made sound occurs in the

range from about 40 Rz to 2bout 4000 Hz, Some msects and birdsongs reach w about 8,000 Hz.

Vo adjust measured sound pressme levels so thar they mimic human hearing response, sound level
meters apply flvess, known as “frequency weightings”, to the signals. Theve are several defined
weighting scales, mdu(mxg CATCCBT, CCT DG, and Y27, The most common weighting seale
used in environmental noise analysis and regulation is A-weighting. This weighting represents the
sensitvity of the human car o sounds of low to moderate Jevel. Tt attenuares sounds with
frequencies below 1000 Hz and above 4000 He; tCamplifies verv slighilye sounds between 1000 JHz
and 000 Ez, where the human car is particalarly sensitive, The Coweighting scale 1s sometimes used
ro desenbe louder sonnds. The B- and D- seales are seldom used. Al of these frequency weightng
scales are normalized 1o the averge human heaving response at 1000 Idz: ar dus frequency, the Gliers
neither attenvate nor amplify. When a teporied sound level has been filtered using a frequency

weighting, the lerter is appended vo “dB”, For example, sound with /\-wcighlincr 15 usuaily denoted
“ABAT Whenno filtering is applied. the level is denoted “dB” or “dBZ”. The jeuer i also appended

as a subscripr to the deve indicaror “L7, for example “Ls” for A-\vmghtcd Jevels,

Yime Response of Sawnie! Leve! Meters
Because sound Jevels can vary greatly from one moment to the next, the time over which sound is
measured can influcnce the value of the levels reported. QOften, sound is measured in real tioe, as It
fluctuates. In this case. acousticians apply 2 so-called “time response” to the sound level meter, and
this time response is often part of regulations for measuring noise. If the sound level 1s vaiving
slowly, over a few seconds, “Slow” time response is applied, with a tire constant of one second. Tf
the sound level is varying quickly (for example. if bricf events are mixed into the overall sound),
“Fast” time respotnise can be applied, with a dme constant of one-cighth of a second.® The tune
response setting for & sound level measurement is indicated with the subscript “5” for Slow and “I*”
for Fast: Ls or i A sound level meter set 1o Fast time response will indicate higher sound levels
than one set to Slow time response when brief events are mixed into the overall sound, because it

can respond more quickly.

In some cases, the maximum sound level that can be genetated by 2 source 15 of concern. Likewise,
the minimum seund level oceurring during a monitoring period may be required. T'o measure these,
the sound level meter can be set w capture and hold the highest and lowest levels measured during a
given monitoring perjod. This is represented by the subscript “max”, denoted 23 “Taa”. One can
define a “max” level with Fast response Liwa (1/8-second time constant), Slow time tesponse L

¥ There is a third time response defined by standards, the “Impulse” respoase. This response was defined t¢
enable use of older, anzlog meters when measuting very brief noises; it 1s no longex in commion use.
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If-second tme constang, or Contnvous Equivalent level over a specified time period Lizgme. Note
that, in the precedents ser by the former Enviconmental Board under Vermont Act 250, the time
response is not specified, Bt in the Barre Granite case which ser the 35 dB.A Lmax precedend the
meiric L5mnax (2 1-second response tme) was used. Siace thar time, maximum Leq I-second has also

been used 25 it is comparable to the LSmax.

AceGunting for Changes i Sound over Tima

A sound Jevel meter’s dme respouse settings are useful for continuous monitoring. However, they
ace less useful in summarizing sound levels over longer petiods. To do so, acousticians apply simple
staustics to the measured sound levels, resulting in 2 set of defined wpes of sound level related to
averages over ume An example is shown fo Figure 5. The sound Jevel at cach instant of time is the
grey wrace going from left 1o right. Over the total time it was measured (100 seconds in the figure),
the sound energy spends certain fractions of tme near vasious levels, ranging from the minimum
{abour 37 dB i the figure) to the maximum (about 68 dI3 in the figure). The simplest descriptor is
rhe average sound level, known as the Fquivalent Continuous Sound Level. Statstical levels are used
to detexmine for what percentage of time the sound is louder than any given level These levels are

described in the following sections.

Equivalent Continuous Sound Level - LEQ

One straightforward, common way of describing sound levels is in terms of the Continuous
Equivalent Sound Level, or Tuxg The Lag is the average sound pressure level over a defined petiod of
time, such as one howr or one day. Tiq is the most commonly used descripror in noise standards and
regulauons. Lis is represeniative of the overall sound o which a person is exposed. Because of the
logarithmic caleularion of decibels, 1z tends to favor higher sound levels: loud and infecquent
sources have a larger impact on the resulting average sound level than quieter but more frequent
noises. For example, n Figure 3, even though the sound levels spends most of the time neat about
47 dBA, the Liagy is 53 dB2A, having been “inflated” by the maximum level of 68 dBA.
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FIGURE & EXAMPLE OF DESCRIPTIVE TERMS OF SOUND MEASUREMENT OVER TIME

Percentife Sound Levels — LK

Percentile sound levels describie the statistical distribution of sound levels over tme. “Tn” 15 the level
above which rhe sound spends “N” percent of the time For example, L (sometimes called the
“residual base leve!y is the sound level exceeded 90% of the tme: the sound s louder than Lo vosr
of the time. L is the sound level thatis exceeded only 10% of the tme. Lo (the “median level™) is
exceeded 50% of the time: half of the tme the sound s louder than Lse, and half the time it is quicter
than s Note that Lse (median} and Ly (mean) are nor always the same. for reasons described in

the previous section.

L is often a good representation of the “ambient sound” in an atea. This is the sound that pérsisfs
for longer periods, and below which the averall sound level seldons falls. [t tends to flter out other
shott-term environmental sounds that acen’t part of the sontrce being investigated. Ly represcnts the
higher, but less frequent, sound levels. These could include such events as barking dogs, vehicles
driving by and aircraft flving overhead, gusts of wind, and wotk operations. Los represents the

background sound that is present when these event noises are excluded.

Note that if one sound source is vety constant and dominates the noise in an area, all of the
descriptive sound levels mentioned here tend roward the same value. Tt is when the sound is varving

widely from one moment to the aext that the statistical descriptors are vsebul.

Sound Levels from Multiple Sources: Adding Dscibals

Because of the way that sound levels in decibels are calculated, the sounds from more than one
soutce do not add arithmetically. Instead, two sound sources that are the same decibel level increase
the total sound level by 3 dB. For example, suppose the sound from an industrial blower registers 80
dB at a distance of 2 meters (6.6 feet). If a second industeial blower is operated next to che first one,
the sound level from both machines wilt be 83 dB, not 160 dB. Adding two mote blowers (a total of
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res tie sound level another 2 6} to §6 dB. Finally, adding four more blowers (2 toral of

[
H

e eound Jevel

i 89 dB3. Tt would take aight toral blowers, running together, for a
g : g g

"=dvc' the sound gs having “aoubled in loudness™

Recall from the cxplanation of sound levels thar a difference of 10 decibels ie s factor of 20 in sound
pressure and a factor of 10 in sound pawer. (The difference between sound pressure and sound
power is described in the nexe Secrion) 1T two sources of sound differ individually by 10 decibels, the
Jouder of the two is generating 201 e moze sound. This means thar the Joudest sourcels) in any
sitvation ahways dominates the towl sound level. Looking again at the industiial biower ranning ac 80
decibels. if 2 small ventilator fan whose level alone is 70 decibels were operated next o the industria)
blower. the toral sound level increases by only 0.4 decibels, to 80.4 decibels. The small fan is only

10% as loud as the industrial blowet. so the larger blower completele dominates the wtal sound level,

The Differenice between Sound Pressure and Sound Power

The human ear and microphones respond 10 variations in sound pressure. However, in characierizing
the sound emitied by a specific source, 10 s proper to refer w sound pawer. While sound pressure
ndueed by a source can vane with distance and conditions, the power is the same for the source
under all condinons. regardless of the surroundings or the disrance (o the nearest bstence. Io this
way, sound power Jevels are used to characterize noise sources because they acr like a “fingerpring®
of the souvee. An analogy can be made to light bulbs. ‘The bulb emits a constant seiount of hght

vader al) conditions, but us percerved brighiness diminishes as one moves away from i

Bath sound power and sound pressure Jevely are deseribed in texms of decibels, but they are ot the
same thing. Decibels of sound pressure are related 1o 20 micropascals, as explained at the beginning
Dihis primier. Scund power s a mezsure of the acoustic pawer emitted or tadiated by a source: irs

decibels ase relative t one picowai,

Seound Fropagation Quidoors

" As a listener moves ﬂwnv from a source of sound, te sound level decreases due “geometrical

divergence”: the sound waves spread outward like vipples in 2 pend and lose energy. for 2 sound
sovrce that is compact in size. the teceived sound level dirmnishes or attenuates by 6 d for every
doubling of distance: 2 sound whose level js measured as 70 dBA at 100 feet from a source will have
a measured level of 64 dBA at 200 feet from the source and 58 dBA at 400 feet. Qther facrors, such
as walls, berms, buildings, terrain, atmospheric absorption, and intervening vegetation will also

further reduce the scund level reaching the listener.

The type of ground over which sound is propagating can have 2 siong influence on souad levels,

Harder ground, pavement, and open waier ate very reflective, while soft ground, snow caver, ot

grass is more absorprive. In general, sounds of higher frequency will attenuate more over a given
distance than sounds of lower frequency: the “boony” of thunder can heard much fusther away than

the initial “crack”

Atmospheric and mereorological conditions can enhance or attenuate sound frorn a source in the
direction of the listener. Wind blowing from the source 1oward the listener tends to enhance sound
levels; wind blowing away from the listener toward the soutce tends to attenuate sound levels.

Normal tempetatute profiles (typical of a suany day, whese the aix is warmes near the ground and
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