24 CFR Part 58.5 (i)
HUD Environmental Standards

Noise Abatement and Control —
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REGULATORY BACKGROUND



e Congress passed Noise Control Act of
1972, as amended by Quiet
Communities Act of 1978

o 24 CFR Part 58.5 (1) requires
compliance with HUD’s noise
regulation of 24 CFR Part 51 Subpart B



Noise affects the quality of housing and its
economic value...

e Comply with the Housing Act of 1949 by creating and
enforcing a standard for “a decent home in a suitable living
environment”

e Comply with the HUD Act of 1965 mandate “to determine
feasible methods of reducing the economic loss and
hardships suffered by homeowners...following the
construction of airports...”

 Comply with Compatible Land Uses at Federal Airfields to
not promote incompatible land uses within the influence of
military and other federal air installations



* Noise affects people’s ability to:
— Talk to one another
— Hear threats around them
— Enjoy recreational pursuits
— Learn and concentrate
— Sleep

* Noise causes harm — hearing loss, stress, and threats
to mental and social wellbeing.

* Noise reduces property values and resale potential



Outdoor recreation Is degraded or negated
Community cohesion is affected

Health adversely impacted — sleeping difficulties &
stress

Direct causal relationship to interior noise levels — if
outdoor noise level is 65 dB or less, then indoor
noise level will be 45 dB or less with typical
construction



Rustle of leaves In wind:

Average whisper:

Soft radio music in house:

Range of speech:
Noisy urban street:
Loud horn at 10 feet:
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HUD’S NOISE STANDARDS



HUD uses Day-Night Level (DNL) noise descriptor

e Accumulates noise data from major noise
generators of concern:

> airports

» roadways

» railroads

» military and industrial facilities

* Averaged over a 24 hour period
* Nighttime noises are Weighted 10 dB

* Estimates noise level at least 10-years in future
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» Qutdoor Standards (24 CFR 51.103):
» Acceptable Range: <65 dB
* Normally Unacceptable Range: > 65 dB <75 dB

e Unacce —>7/5dB
=_|ndoor Standard (24 CFR 51.101(a)(9)): 45 dB@

Threshold of Feeling Threshold
o Threshold of Hearing Damage of Pain
Physiological
Milestones Threshold of Audibility
0 65 75

Relational
Leaves Average Noisy Urban Near Jet Examples
Rustling Office Street Engine 11



HUD policy for projects with@sensitive @

* New Construction — Prohibit (generally) HUD support
for new construction of noise sensitive uses on sites having
unacceptable noise exposure [24 CFR 51.101(a)(3)]

* Rehabilitation — Encourage, or strongly encourage, noise
attenuation features or convert to a land use compatible
with high noise levels [24 CFR 51.101(a)(5)]

* Land Use — Encourage land use patterns for housing and
other noise sensitive urban needs that provide a suitable
separation between them and major noise sources [24 CFR
51.100(a)(3)]
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Which of the following are Noise-Sensitive Uses?

Residential units of any kind
Hotel

Office building

City park

Swimming pool
Public right-of-way (road)

S A A

Drainage canal



e Balconies defined as:

— Private spaces (1.e., residents can determine 1f balcony 1s
usable or not)

— Accessible from individual dwelling units

— Not indicative of outdoor, noise-sensitive uses (e.g., for
purpose of EIS waiver under 24 CFR 51.104(b)(2)),

— Allowable 1n any noise zone as of Notice CPD-16-19

. https://portal.hud.qov/hudportal/documents/huddoc?i1d=16-
19cpdn.pdf or

. Search for “HUD Balcony Notice.”




Key = balconies are private spaces

Public spaces like rooftop decks and communal patios
are not covered by the Notice

Balconies off bedrooms and studio apartments require
Operations & Maintenance plans that mandate periodic
Inspection and maintenance This is new (2016).

Mechanical ventilation is required at noise-exposed
sites. If windows mitigate noise, must remain closed

HUD Approving Official may still deny balconies for
noise or other concerns. For EA/EIS project, must
consider air quality (air toxics)
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ok

Does project involve a noise sensitive use? If yes:
Screen for Noise Sources. If noise sources found:
Gather data needed for Noise Assessment

Calculate current and projected (10-year) noise levels

If applicable: Consider existing or proposed (with
assurances) barriers

Make a Finding based on calculated DNL, less barrier
attenuation

Mitigate as necessary
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Does project involve a noise sensitive use? If yes:

ok W e

Screen for Noise Sources. If noise sources found:
Gather data needed for Noise Assessment
Calculate current and projected (10-year) noise levels

If applicable: Consider existing or proposed (with
assurances) barriers

Make a Finding based on calculated DNL, less barrier
attenuation

Mitigate as necessary
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Does project involve a noise sensitive use? If yes:

Screen for Noise Sources. If noise sources found:

I N

Gather data needed for Noise Assessment
Calculate current and projected (10-year) noise levels

If applicable: Consider existing or proposed (with
assurances) barriers

Make a Finding based on calculated DNL, less barrier
attenuation

Mitigate as necessary
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Is project within...
» 15 miles of a civil or military airport?
» 3,000 feet of a railroad?

» 1,000 feet of a major roadway?
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FAA Circle Search for Airports
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FAA Circle Search for Airports
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FAA Circle Search for Airports

Set center point of search to
“A specific location”

| larger than 15 miles

Set search radius to something

Circle [Center Point:

Af airport:

[ teg. 12D, sFo, LAX)

Circle Radius:

Mautical milas
(50 miles max)

n Off Airport Case: |

An On Airport Case: |

» A specific location:

v |- v |- |- o
v |- v |- | - NRA
7 |peas8  |m[s487 s [N ¥
Longitude: Deg |2T |M |2"J._|"5 |5 |"-"""I hd |

Datum:

LIS S

Coordinates for your
project: obtain from
Google Earth

may take up to 30 seconds fo return results.




FINDING AIRPORT SOURCES

FAA Circle Search for Airports

!
v
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AlrNav.com

https://www.airnav.com/airports/search.html
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Using Google Earth Pro

31




Using Google Earth Pro

Turn on the
T— “Transportation” layer
Click here to turn
off all layers
Expand the

“More” section
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Using Google Earth Pro

'\

Select the
Ruler tool

/

Mark your project location
by dropping a pin
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Using Google Earth Pro

AL/

/

Select the Circle tab, and set
your radius units to feet.
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Using Google Earth Pro

Click once to set
your center point,
then pull the
mouse away (you
may have to use
the mouse wheel
to zoom out) until
the radius is 3,000
feet. Click again
to lock the radius.




Using Google Earth Pro

-

The thin black lines
represent railroad
right-of-ways.

/

This 1s a railyard and
requires additional
consideration
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WHAT IS THE DEFINITION!?

In the past, “Major Roadway” may or may not have been defined
as Average Daily Traffic (ADT) of 10,000 vehicles per day or

more.

 This 1s no longer the case, and for good reason: a small roadway
with ADT of 4,000 (or less in some circumstances) can generate
Normally Unacceptable noise levels as far away as 37 feet.

« Best practice Is to evaluate noise from any roadway within 1,000
feet of the project site for which traffic data is available.
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DATA SOURCES
State DOT Websites for Traffic Data
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DATA SOURCES

Regional Transportation Planning Agencies
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Does project involve a noise sensitive use? If yes:
Screen for Noise Sources. If noise sources found:

Gather data needed for Noise Assessment

ARl B A

Calculate current and projected (10-year) noise levels

If applicable: Consider existing or proposed (with
assurances) barriers

Make a Finding based on calculated DNL, less barrier
attenuation

Mitigate as necessary
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General information about project and area
* Maps of the site and surroundings

 Site plan and vicinity map

* Aerial photographs — e.g. Google Earth

* Planimetric map — shows roads, building footprint, railroads,
etc.

* Topographic map — shows elevation contours
e [Isoutdoor use a component of the project?
e | ocal land use (current, and future) and zoning
Recently announced development plans in the area
* Visitsite if possible
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Contact airport manager or Federal Aviation
Administration (FAA) to obtain:

* Noise contour map or data on # flights per day, both
daytime and at night

* Airport noise control plan that includes

o At Military Installations, ask for their “Air Installation
Compatible Use Zone” Plan — It is intended to be
shared with local planners and developers

44



Alrports

* Noise contours can
extend far from airport

* |f project location is
outside of noise
contours, then provide
map showing location.

—No further
calculation needed
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If Contour Map is Not Available:
Get data on # flights per day, both daytime and at night
http://www.gcrl.com/5010web/

If airport annual operations less than:
— 9,000 air carrier operations
— 18,000 air taxi operations
— 18,000 muilitary operations
— 72,000 general aviation operations

In all categories, then significant noise is assumed to not
extend beyond airport boundaries



If alr operations exceed any of those de minimis

values, draw contours using guidance in Noise
Guidebook!

OR

try this website:

https://maps.bts.dot.gov/MapGallery/map.ht
ml?webmap=0b24ac4f19644a338ala853fa59
06185
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Best Information Sources:

e State and local D.O.T. agencies

* Local and regional planning agencies
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Obtain or calculate the following information:

* Average Daily Traffic (ADT): current and 10-year history

* Proportion of ADT by Vehicle Class (Autos, Medium Trucks
and Heavy Trucks)

 ADT Traffic projections (from planning agencies or
calculated)

* Nighttime Fraction (can be calculated from hourly traffic data)

* Roadway grade (can be calculated from topographic data)

o1
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MEDIUM TRUCKS

e 10,000-26,000 gross
vehicle weight
 Includes 2-axle, 6-
wheel vehicles
(w/ dual tires In rear,
aka, “dualies”)

Source: HUD Noise Guidebook, pg 56

HEAVY TRUCKS

e Above 26,000 gross vehicle
weight and 3 or more axles

e Buses with more than 15

If not possible to separa
trucks that are heavy from
those that are not, treat all
trucks as “heavy”
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HUD Noise Guidebook

FHWA Vehicle Classes

e AuUtoS
[FHWA #1,2,3]

e Medium Trucks
[FHWA #5]

e Heavy Trucks
[FHWA #4, 6-13]]

© ©o N o O b

Motorcycles
Passenger Cars

Pickups (Two-Axle, Four-Tire Single Unit
Vehicles)

Buses (full-length)

Two-Axle, Six-Tire, Single-Unit Trucks
Three-Axle, Single-Unit Trucks

Four or More Axle, Single-Unit Trucks
Four or Fewer Axle Single-Trailer Trucks
Five-Axle Single-Trailer Trucks

. Six or More Axle Single-Trailer Trucks
11.
12.
13.

Five or fewer Axle Multi-Trailer Trucks
Six-Axle Multi-Trailer Trucks
Seven or More Axle Multi-Trailer Trucks
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" Must extend data out 10 years (min.)

" Best Source Is state, regional, and local planning
agencies, however;

® |t can be calculated from historical data

S7



10-YEAR TRAFFIC PROJECTION EXAMPLE
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FLORIDA TRAFFIC DATAEXAMPLE

NIGHTTIME TRAFFIC PERCENTAGE EXAMPLE
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Must calculate road grade: “rise over run”

Example: Over
2,000’ “run,” the
road “rises” 80’
In elevation =
80/2000 =

04 =

4% grade

US Topo Map — source for vertical and horizontal distances



Federal Railroad Administration (FRA):

Railroad Owner/Operator

Site Visit
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YOU WILL NEED TO GATHER OR CALCULATE

THE FOLLOWING INFORMATION

Distance to center of railway

Average Train Operations (ATO) per day
Fraction of ATO using the crossing at night
Locomotive engine type (e.g. diesel or electric)

# of engines per train
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YOU WILL NEED TO GATHER OR CALCULATE

THE FOLLOWING INFORMATION

e #of cars per train

* Average speed at crossing

 Type of rails (e.g. bolted or welded)
 Horns used at the crossing?

e If yes, does that affect the project site?

63



FRA: Crossing Inventory:

e gsafetydata.fra.dot.qov/OfficeofSafety/publicsite/crossing/
xinggryloc.aspx

» Take crossing # from bungalow or signal mast, or
e Obtain name of street at crossing

e Perform search to get Crossing Inventory report

64
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FRA Crossing Inventory:
safetydata.fra.dot.gov/OfficeofSafety/publicsite/crossing/xingqryloc.aspx

* Input crossing
Information

* Run Query
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FRA Crossing Database:
safetydata.fra.dot.gov/OfficeofSafety/publicsite/crossing/xingqryloc.aspx

1. Select the “History” option
2. Select the crossing of interest and

3. Generate Report

SR (S

2
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FRA Crossing Inventory:
safetydata.fra.dot.gov/OfficeofSafety/publicsite/crossing/xingqryloc.aspx

* Crossing Inventory Report will contain two sheets for each
year of reporting.

e Most of the info useful for HUD noise assessments IS on first
page

* There are often gaps of years between reports

* If you are unsure of the correct crossing, search Google Earth
for Latitude / Longitude shown in Fields 27 and 28 of Part | to
verify (shown in next slide)
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Google Earth drops a
pin on the specified
coordinates
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FRA Crossing Inventory:
safetydata.fra.dot.gov/OfficeofSafety/publicsite/crossing/xingqryloc.aspx

CALCULATING TRAIN MOVEMENTS
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FRA Crossing Inventory:
safetydata.fra.dot.gov/OfficeofSafety/publicsite/crossing/xingqryloc.aspx

CALCULATING TRAIN MOVEMENTS

e Average Train Operations (ATQO) =
Sum of Fields 1.A, 1.B and 1.C

* Night Fraction of ATO =
([Field1.B X 0.75] + [Field 1.C X 0.375] ) + ATO

* Fields referenced are within Part Il of Form FRA 6180.71 (Rev. 3/15)
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At Which Crossings Does A Train Sound Its Horns?

RR OVER: NO

AT GRADE: YES

RR _UNDER: NO




If near an at-grade crossing, IS project
between Whistle Posts?

Trains blow horn at the “Whistle Post”

Draw a line, perpendicular to railway, from the whistle posts.

If project is “between’ the whistle posts, then “horns” are an
Impact

l(NoII

l(YeS”

<€ >
W 4 mile
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|dentify nearby potential generators of loud and
Impulsive sounds, such as

 Artillery ranges
e Quaries
 factories,

e warehouses,

 railyards, and

 other heavy industrial uses
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when better data Is not obtainable

Roadways

* Average speed = actual observed speed for cars and
trucks, or maximum allowable speed for cars and trucks

* Night Fraction ADT = 15% of ADT

Railroads
e 50 cars per diesel train

e 8 cars per electric train

* Night Fraction ATO = 15% of ADT
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* NAL is located 6.5 feet (2 meters) in front of
the facade of the proposed building at the
point that is closest to the noise source

* |f more than one building, use building nearest
to noise source

* May need to determine more than one NAL
for a large site or site with more than one
major noise source

77



NAL #1

NAL #2
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NAL1=77dB
NAL2=74dB

We need to know vﬁev the
noise levels drop to 75 dB
and 65 dB

NAL #1

NAL #2
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Divided Roadways
 |f roadway Is symmetric: measure to centerline

 [f asymmetric: measure to near edge of nearest
lane, far edge of farthest lane, add and divide by 2

Railroads
e Measure to center of single track

e Multiple tracks: measure to middle of set

 Non-adjacent tracks: calculate each track as

separate source
80



Online tool that, with a few exceptions, frees us of the
need to use the noise assessment worksheets and graphs
from HUD’s Noise Guidebook

* Input noise source data (variables) into on-line
calculator

e Calculate combined DNL

www.hudexchange.info/programs/environmental-review/dnl-
calculator
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 Impulsive Noises have Enormous
Effect

e Definition: @acrrs1 Appendix 1(3)(i))
= Definable as a Discreet Event
= Approximately 1 Second Duration or Less

= Slow-Averaging Meter Reading At Least 6
Decibels Greater than Ambient Level

= Fast-Averaging Meter Reading At Least 4
Decibels Greater than Slow-Averaging Meter
Reading

e Add 8 decibels to the Total iIf Found
(24CFR51.103(b))



Multifamily Housing Development
7000 Freda Street
Dearborn, Ml
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Roadway — Warren Avenue distance to NAL = 387 feet;
42,506 ADT total = 90% autos (38,255), 7% medium trucks
(2,975), 3% heavy trucks (1,275) - all vehicles at 35 mph; 15%
of ADT is at night.

Roadway — Wyoming Avenue distance to NAL = 165 feet;
11,626 ADT total = 86% autos (9,998), 10% medium trucks
(1,167) , 4% heavy trucks (465) — all vehicles at 40 mph; 15%
of ADT is at night.

Railroad — distance to NAL = 2,082 feet; 13 trains per day, 6
trains at night (46%); 25 mph; used default engine (2) and car
numbers (50).

Airport noise contour shows DNL for site is < 65 dB

No loud impulsive sounds
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www.hudexchange.info/programs/envir
onmental-review/dnl-calculator
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Add site
Information

Click on “Add
Road Source”
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Add road data

Click on
“Calculate Road
#1 DNL”

Click on “Add
Road Source”
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Repeat Steps for
Road #2

Calculate DNL
for Road #2

Click on “Add
Rail Source”
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Add railroad data

Click on

“Calculate Rail
#1 DNL”
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No alrport noise

No loud impulse
sounds

Calculate DNL
for all sources

DNL=67.1dB

Do we have an
ISsue?

Airport Noise Level (——

Loud Impulse Sounds? OYes ®No

Combined DML for all 671 _
Road and Rail sources ]

Combined DNL including Airport  N/A

site DNL with Loud Impulse Sound

Calculate
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Your Responsibility as HUD Staff or
Responsible Entity

—Make Sponsor or Developer Aware of the
Attenuation Requirements

—Make Decision-makers Aware of the
Options Available

—Review Attenuation Proposals to Assure
They are Adequate



It IS Not Your
Responsibility to
Design Barriers



Barriers Increase the Distance the Noise
Travels on Line-of:Sight between Source and

Noise
Source

oS Recelver
RO ¢ Diffracted Sound
c‘o\;ogo Path

‘Noise
Barrier
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Move the Barrier Closer to the
Source:

‘ Larger Diffraction Angle (¢) means Better Attenuation




Make the Barrier Higher near
the Recelver :

L

'l




At minimum, Barriers Must Break the
Line-of-Sight between Noise Source
and Recelver

Noise Traveling Around or Through a
Barrier Reduces its Effectiveness

Detailed Information (plans, maps &
elevations) Is essential (sketches
helpful)

Understanding the Design Issues will
Save Time and Money



Barrier
Performance
Module
avallable on
HUD
Exchange




Noise Standards:

= Acceptable Range: <65 dB=
Approve projects as proposed

Range: 65 dB <75 dB =

="Unacceptable Range: >75 dB =
Reject project/seek alternative
site(s)
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NOISE MITIGATION



Noise attenuation measures are those required in addition
to attenuation provided by buildings as commonly
constructed in the area

— A minimum of 5 dB additional sound attenuation DNL
IS greater than 65 dB but does not exceed 70 dB

— A minimum of 10 dB of additional sound attenuation if
ahée DNL is greater than 70 dB but does not exceed 75

— Attenuation requirements apply to both indoor and
outdoor noise sensitive uses.

Attenuation measures must be described in detail In
mitigation section of EA or EIS and certified by a
professional engineer or architect that the attenuation
measures will reduce the noise level to acceptable.
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Site Design (Move noise-sensitive use away from
noise source)

Barriers or Berms (Construct physical barrier to
block noise)

Special Acoustical Construction in the Building
(Only effective where there are no outdoor noise
sensitive uses)
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Distance

— Rule-of-thumb: Doubling the Distance from a Sound
Source can Reduce its Intensity as much as 6 dB

— Important consideration for Upper Levels of Multi-story
Building (not easily protected otherwise)

Noise-compatible Land Uses as Buffers
— Parking, Maintenance & Utility Facilities/Structures
Buildings as Shields

— Structures w/ noise-tolerant Uses (Offices, Retalil, etc.)
can block Sound Energy from Sensitive Uses Behind
Them

Building Orientation
— Remove or Reinforce Windows along Impacted Wall
— Site Buildings to Use Topography as Barriers 103



 Barriers block the sound energy that travels on a line-of-
sight between the source and the receiver

» Generally Not Effective for Units Above the Second

Floor

— Can Still Improve Outdoor Recreation Areas
— Upper Floors Benefit from Increased Distance from the Source

e Must prove the barrier design will work: Figure 19
(Noise Guidebook) or Sound Transmission Classification
Assessment Tool (STraCAT)

http://portal.hud.gov/hudportal/HUD?src=/program offices/comm planning/environ
ment/stracat

= Reports the noise mitigation performance of wall systems.

= Calculates combined Sound Transmission Classification (STC) for wall and
other wall components (windows and doors) at the NAL.

= The final result is the effective STC of the composite barrier.
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« Building Materials Absorb Sound at Different Rates

o Wall Systems can be Specially Constructed to Insulate Against
Noise
— Allowed by 24 CFR 51.104(a)(1)
— Windows and Doors usually Weakest Components of the Wall
— STC Ratings can Guide Choice of Wall Materials and Construction

o Cost Effective Strategies for Improving Sound Insulation

— Cavities Improve Wall Performance without Huge Cost Increases - 6”
Airspace Provides 5dB Additional Attenuation

— Increase Spacing Between Studs - An Increase from 16” to 24” Yields 2-
5dB Additional Attenuation

— Stagger the Studs - Attaching Each Stud to Only One Wall Panel Provides
Approximately 4dB Additional Attenuation

— Resilient Materials and Fasteners & Fiberboard Sheathing can Provide 2-

5dB Additional Attenuation
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REQUIREMENTS FOR PROJECTS
WITH NOISE LEVELS IN THE
NORMALLY UNACCEPTABLE
AND UNACCEPTABLE RANGE



e Pick Another Site

 Include Exterior Mitigation

—Revise Site Design
—Construct Sound Barrier, as appropriate

 Include Interior Mitigation

—Use Wall Sections with Appropriate Sound
Transmission Classifications

—Move Interior, Noise-sensitive spaces to
Protected Portions of the Building



 HUD support for new construction of new noise sensitive
uses Is prohibited generally for projects with
unacceptable noise exposures and for
projects with normally unacceptable noise exposure
[51.101(3)]

« HUD encourages noise mitigation for modernization

projects in the normally unacceptable noise zone
51.101(5)]
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 For substantial rehabilitation located in the normally
unacceptable and unacceptable zones [51.101(5)]

—HUD will actively seek to have project sponsors to
Incorporate noise attenuation features

« HUD strongly encourages conversion of noise exposed sites to
land uses compatible with the high noise levels [51.101(5)]
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* An EIS is required prior to the approval of projects
with unacceptable noise exposure (> 75 dB)

e EIS’s must be conducted in accordance with CEQ’s
NEPA regulations - 40 CFR Part 1500-1508

e Completion of EIS must come before the RE
approves project
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* An Environmental Assessment must be completed to obtain
EIS Walver

« Must mitigate noise exposure to:

—65 dB for new construction or conversion involving
outdoor noise sensitive use

—45 dB on interior for new construction
e EAprepared in lieu of waived EIS must include:

—Attenuation must be described in detail in mitigation
section of EA and certified by a professional engineer or
architect that attenuation will reduce the noise level to
HUD standard (65 DNL exterior & 45 interior).

«CPD Assistont Secretaryapprovalreguired——
« Certifying Officer approval required
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https://www.hudexchange.info/environmental-review/noise-
abatement-and-control
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