


12355 E. CORNELL AVENUE � AURORA, COLORADO 80014 � PHONE: (303) 766-7100 � FAX: (303) 766-7104

March 3, 2014 

Kara Zabilansky, CMC 
Administrator / Town Clerk 
Town of Morrison 
321 Highway 8 
Morrison, Colorado 80465 

Re: Red Rocks Amphitheater, Denver, Colorado 
 Comments on K2 Audio Report and Related Noise Ordinance Issues 

Dear Kara:  

As requested, we have reviewed the K2 Audio Report dated November 15, 2013 regarding the �Red Rocks 
Amphitheater Noise Analysis,� and the resulting one-page �Red Rocks Sound Pressure Level (SPL) and End time 
regulations� proposed by the City and County of Denver. 

Please note that our current scope is limited to review and comment on the K2 Report and relevant noise 
ordinances.  Comments and recommendations may be given regarding potential mediation or improvement to the 
Red Rocks noise regulations and relevant noise ordinances.  However, further discussion, noise measurements, and 
coordination with the involved parties and legal counsel are advised prior to modifying said ordinances or 
regulations. 

Comments on K2 Audio Report and Proposed Red Rocks Noise Regulations        

It is our understanding that the Red Rocks Amphitheater is owned and operated by the City and County of Denver.  
It is our understanding that noise complaints from Morrison residents have increased in recent years, particularly due 
to low-frequency (bass) noise from electronic dance music (EDM) concerts which have increased in popularity. 

It is our understanding that the City and County of Denver commissioned K2 Audio to conduct noise 
measurements and provide guidance for allowable noise levels regulations at the Red Rocks Amphitheater.  The 
stated purpose of these regulations is �to reduce the sound level impacts on neighboring residents.� 

It is our understanding that the November 15, 2013 report by K2 Audio is a summary of their noise measurements 
used to develop the recommended allowable noise level criteria, and will be referred to as the �K2 Report� in our 
report.  We have not been provided any additional reports or information from K2 Audio, and do not know if there 
are any other related reports or supplemental information. 

 Based solely on the provided K2 Audio Report, it is our professional opinion that it is impossible to assert 
that the proposed regulations will result in reduced noise levels for neighboring residences, reduced 
complaints, or compliance with the applicable noise ordinances. 
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 At first glance, the K2 report appears to be technically detailed and relatively thorough with mention of 
noise and vibration measurements conducted on multiple occasions and locations.  However, there appear 
to be many basic and technical details that are implied or not addressed at all, such as: 

o The allowable noise levels at the receivers (i.e. neighboring residential properties). 

o What loudspeaker configurations were measured? 

o The location of the front-of-house mix position in relation to the loudspeakers. 

o The measurement equipment type, specific measurement locations (photos, diagrams, or maps), 
and detailed test results. 

o A logical explanation of how they arrived at the recommended Front-of-House allowable noise 
level criteria (with respect to allowable levels at the receivers and the goal of �reducing sound level 
impacts to neighboring residents�). 

o How the recommended criteria compare to EDM concert noise levels prior to the proposed 
regulations, and with respect to concerts that have received the most complaints. 

 The K2 Report concludes with the following recommended allowable noise levels, to be measured at the 
Front-of-House mix position, and only applicable after curfew hours: 

o 105 dBA  � 1-minute A-weighted Equivalent Level. 

o 125 dB (25 � 80 Hz) � 1-minute Equivalent Level un-weighted logarithmic sum of levels in the 25 
� 80 Hz third-octave bands. 

o The City and County of Denver proposes a curfew time of 12:00am on weeknights, and 1:00am 
on weekends, with concerts ending no later than 30 minutes after the curfew time. 

o The City and County of Denver proposes a violation for every 5-times the 1-minute average 
exceeds the limit in a one day period (consecutive or non-consecutive). 

 As currently written, the regulations proposed by Red Rocks Amphitheater do not limit noise levels before 
the curfew, basically allowing unlimited noise until 12:00am on weeknights and 1:00am on weekends.  We 
do not expect this would reduce complaints, since typical concert noise levels could be even louder than 
past complaint generating events at any time up to midnight or 1:00am.  We suspect many of the previous 
complaints took place prior to midnight. 

 The rationale to set regulations based on front-of-house sound levels makes sense for the venue, but does 
not necessarily correspond to acceptable or reduced noise levels at the neighboring residences without 
further study. 

 The rationale for using both A-weighted and Low-frequency metrics is reasonable and advisable since low-
frequency noise seems to be the major complaint of neighbors, and because low-frequency noise is not well 
represented by the A-weighted average alone.   
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o However, the low-frequency metric proposed by K2 (1-minute Equivalent Level of the 
logarithmic sum of the 25 � 80 Hz third octave bands) is expected to be overly complicated to be 
used for enforcement outside of the venue.   

 Certain professional level real-time analyzers, logging sound level meters, and computer-
based audio measurement tools would be able to measure and compute the LEQ,1min dB25-

80Hz metric in real time.  Such equipment would require specific training and 
understanding of acoustical and audio engineering principles to operate properly, and 
would likely cost ~$5,000 � 10,000 + per monitoring location. 

 Less expensive and less technically demanding sound monitoring equipment is more 
common and desirable amongst environmental health, code compliance, and police 
departments.  Such equipment is usually limited to A-weighting, C-weighting, Z-
weighting (Linear or Un-weighted), and Slow and Fast response. 

o Other metrics might be explored to provide a simplified metric for monitoring noise levels and 
compliance at the property line or neighboring receivers.  The C-weighted level is more indicative 
of low frequency than A-weighted level.  Some other regulations (outside Colorado) use both A- 
and C- weighted levels, or sometimes the difference between the A- and C-weighted levels to 
determine low-frequency noise impacts 

 The K2 Report uses an 8-minute measurement period during the �Pretty Lights� concert on August 16, 
2013, which appears to be the basis for their recommended allowable limits (Figure 1 in the K2 Report). 

o The K2 Report only indicates the test results for low-frequency sound (1-minute equivalent level 
for the un-weighted logarithmic sum of levels in the 25 � 80 Hz third octave bands).  The results 
and metric provided are useful, since they correspond specifically to the low-frequency noise of 
interest.  However, it would be more informative if additional metrics were also reported such as 
dBA, dBC, etc. 

o The K2 Report does not indicate the location of the residential receiver for the �Pretty Lights� 
sound measurement, nor the atmospheric conditions during the test. 

o The K2 Report indicates a �50 � 55 dB differential� between front-of-house and the residential 
receiver.   

o The K2 Report then states �This leads us to the conclusion that noise levels at the front-of-house 
mix position should be no more than 50 � 55 dB louder than acceptable noise levels in Morrison, 
or approximately 125 dB in the low-frequencies at the front of house mix position.� 

Assuming that there is always a minimum 50 dB reduction between the front-of-house and the most affected 
residential receiver, the proposed regulations would result in estimated maximum noise levels of 55 dBA and 75 
dB25-80Hz at the receiver.   

 55 dBA at receiver = 105 dBA at front of house MINUS 50 dB �assumed differential� 

 75 dB25-80Hz at receiver = 125 dB25-80Hz at front of house MINUS 50 dB �assumed differential� 

 55 dBA would exceed the Colorado State Noise Ordinance maximum allowable night-time limit of 50 dBA 
measured at a residential receiver.  Night-time is defined as 7:00pm to 7:00 am in the Colorado Noise 
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Ordinance.  Note, Red Rocks may be exempt from the Colorado Noise Ordinance per CRS 25-12-103-
(11), but this would need to be determined by appropriate legal counsel.  See Noise Ordinance sections 
below for additional information. 

 75 dB25-80Hz is above the threshold of hearing (at every third octave band within the metric).       

o Based on the limited test data shown in Figure 1 of the K2 Report, we expect the dip in levels at 
~241 seconds x-axis corresponds with a brief lull between songs.  Based on this, we can assume 
the background low frequency noise level was approximately 60 � 65 dB25-80Hz or less at the 
receiver. 

o If a noise is 10 � 15 dB above background noise, it would likely be noticeable and plainly audible 
to most individuals.   

o The K2 report does not indicate if they measured background noise levels in absence of any noise 
from Red Rocks.  The low-frequency background noise in Morrison may be even quieter than 60 
dB25-80Hz, particularly late at night, which could result in the intrusive low-frequency pulsing or 
rhythmic bass seem even louder and more annoying. 

 The �50 � 55 dB differential� appears to be based on an isolated measurement and may not be applicable 
to normal or worst-case conditions at all affected neighbors.  The actual difference between noise levels at 
front of house and neighboring residential receivers may vary depending on a number of factors including: 

o Specific loudspeaker configuration.   

 The quantity, location, orientation, and directionality of the loudspeakers used for each 
show or artist may result in more or less sound energy being directed towards 
neighboring residences (compared to the standard house system or the system that K2 
measured).   

 For simple �omni-directional point-sources,� sound generally decreases 6dB for every 
doubling of distance (also known as geometric or spherical spreading loss).  With large 
venue sound reinforcement systems, multiple loudspeaker clusters or highly directional 
line-arrays are typically used which can result more or less dB reduction for every distance 
doubling, depending on how the speakers are configured and oriented in relation to the 
receiver. 

 Noise levels at the receivers may vary even if the same sound levels are achieved at front-
of-house for different systems.   

 For instance, the main house system might include 10 subwoofer speakers located at the 
front of the stage, ground level.  An EDM artist might supplement this with additional 
10+ subwoofers that may be flown above the stage or on delay towers to provide more 
even coverage all the way to the back of the venue.  Although both systems may be set-
up and sound-checked to result in the same level at the front-of-house mix position, the 
EDM system with additional flown subs would likely result in higher noise levels at the 
venue property line and neighboring receivers. 
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o Atmospheric conditions. 

 �Air absorption� indicates how much sound energy is absorbed by the air.  Air 
absorption is in addition to attenuation due to distance doubling or geometric spreading. 

 Air absorption can vary significantly depending on the temperature and 
humidity. 

 Air absorption is frequency dependent.  Air absorption increases as the 
frequency increases, and is minor to negligible for very low frequency sounds.  
This means that as distance from the source increases, the mid- and high- 
frequency sounds are absorbed by the air, while the low frequency bass sounds 
are more readily transmitted. 

 Thermal Gradients.   The speed of sound varies depending on the air temperature.  
When there is a thermal inversion with higher temperature air above a layer of colder air, 
�refraction� will occur as the sound waves travel through the gradient.  This essentially 
causes the sound wave to bend back down towards the ground at some distance.  This 
can result in increased sound propagation to distant receivers, even if there is no line-of-
sight to the sound source. 

 Wind.  Receivers that are downwind from a sound source under gentle or steady wind 
conditions would typically have somewhat higher noise levels than the same condition 
with no wind.  Turbulent, shifting, or upwind conditions would result in variable or 
somewhat lower sound levels. 

o Physical/Geometric Considerations and Site Conditions. 

 The specific sound propagation path(s) from source(s) to receiver could influence the 
resulting noise level. 

 A barrier (or berm or topographical feature) between the noise source and receiver could
reduce noise levels at some receivers.   

 The effectiveness of a barrier is limited by �diffraction,� which describes how 
sound bends around objects.  Barrier effectiveness mainly depends on the size 
and proximity of the barrier in relation to the sound source and receiver. 

 The effectiveness of the barrier is also frequency dependent which depends on 
the size of the barrier in relation to the wavelength of the sound.   

 Very low frequency sounds have very long wavelengths and tend to easily go 
around (diffraction) and/or through most barriers with minimal attenuation.   

o To effectively block low-frequency sounds (10 dB or more 
attenuation), a barrier would need to be significantly taller and wider 
than the sound source(s), and typically needs to be very close to the 
source and/or receiver.   
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 Based on the character of the Red Rocks venue, an 
acoustically effective barrier wall is likely not feasible for 
various aesthetic and conservation reasons.   

 Similarly, a barrier wall at a residential receiver that is 
acoustically effective is also likely not feasible for various 
reasons. 

o An example of low-frequency diffraction would be a loud �boom car� 
with subwoofers that can be easily heard blocks away, even though line-
of-sight is blocked by multiple buildings. 

 Acoustically reflective surfaces, such as the rock walls, could result in increased noise 
levels for some receivers. 

o The combination of variable sound source conditions, atmospheric conditions, and geometric/site 
conditions means that noise levels at a neighboring receiver could vary from show to show even if 
noise levels at the front-of-house are kept consistent. 

o These variables also mean that the noise levels at any given time will vary depending on the 
location of the receiver.  It is possible that the residences nearest the venue (as the crow flies) 
could actually have lower noise levels than other receivers somewhat further away. 

Noise Regulations 

The following sections provide overview comments on the most relevant noise regulations we are aware of that may 
be applicable to Red Rocks Amphitheater and noise-affected residents nearby.   

Please note that these comments are based on our best current understanding of the regulations.  However, legal 
counsel should provide additional comments regarding interpretation and applicability.  Interpretation and 
enforcement of noise ordinances in general can vary significantly depending on the jurisdiction and specific parties 
and circumstances involved.   

Local Jurisdictions

Red Rocks Amphitheater is located in Unincorporated Jefferson County.  The venue is located on Denver 
Mountain Parks land, and is owned and operated by the City and County of Denver Arts and Venues department. 

The affected neighboring residences are understood to be typically located within the Town of Morrison limits, 
although some might be located just outside town limits in unincorporated Jefferson County. 

Interpretation and enforcement of any applicable noise regulations may be complicated by the fact that that the 
sound source (venue) is owned and operated by one municipality, located on parks land in an unincorporated area of 
another county, and the receiver�s complainants are located within yet another municipality.  It may be necessary to 
involve the Denver Regional Council of Governments and/or state authorities to reconcile the jurisdictional 
concerns or mediate an agreement between the involved parties.   

Even if Red Rocks Amphitheater were deemed exempt from one or all of these noise ordinances, the regulations 
may be helpful in showing reasonable sound levels and/or time restrictions to be considered in �good neighbor� 
regulations implemented by the venue.  Also, there may be additional legal recourse or strategies for noise affected 
residents outside of the noise ordinance framework. 
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Colorado Noise Ordinance

The Colorado Revised Statutes (C.R.S.) includes a noise ordinance under Section 25, Article 12 � Noise Abatement.  
For brevity, we will refer to this document as the �Colorado Noise Ordinance,� and a copy is attached for your 
review. 

 The Colorado Noise Ordinance provides �maximum permissible noise levels� based on the zoning or 
land-use of the receiver, and time of day. 

o Day-time is 7am to 7pm, and Night-time is 7pm to 7am. 

o For residential zoning, permissible levels are 55 dBA during the day and 50 dBA during the night. 

o Institutions such as schools and hospitals are considered residential. 

o Day-time noise levels may exceed the limit by 10 dBA for up to 15 minutes per hour. 

o Sound pressure levels are to be measured as A-weighted decibels (dBA).   

 The maximum permissible levels apply to sound levels measured 25 feet or greater from the property line 
of the noise source.   

o If there were a complaint, or a need for strict compliance, we would suggest that the maximum 
permissible levels would need to be met at the property lines of the receivers.  This may be at the 
discretion and interpretation of the responding authority or jurisdiction. 

o In many noise ordinances, the measurement can be taken at the property line of the receiver or 
anywhere on the receiver�s property. 

 The Colorado Noise Ordinance allows a local jurisdiction (city, county, or industry specific) to implement 
and enforce their own noise ordinances as long as they are not less restrictive than the state�s requirements 
(C.R.S. 25-12-108).  In our understanding, a local jurisdiction cannot broadly allow higher permissible noise 
limits compared to the Colorado Noise Ordinance.  However, the local jurisdiction can usually allow 
exemptions for specific cases, which may require due process (such as public hearings to evaluate the 
specific circumstances and potential impact to third parties).  

 In municipalities without a local noise ordinance, the Colorado Noise Ordinance prevails and �any county 
or resident of the state may maintain an action in equity� and cite the state noise ordinance in the most 
relevant judicial district court.  Such action would likely be part of a civil lawsuit or injunction request.  
(C.R.S. 25-12-104).  The potential fine for non-compliance is $100 to $2000 per offense, at the court�s 
discretion.  Each day the noise limit is exceeded constitutes a separate offense.  (C.R.S. 25-12-105) 

 It is our understanding that counties or municipalities without a local noise ordinance (or with a subjective 
ordinance) are not necessarily compelled to enforce the state ordinance unless mandated by lawsuit, 
injunction, or other specific circumstances.  For example, a county sheriff might respond to a noise 
complaint, but they are not compelled to measure or enforce the specific decibel limits or penalties outlined 
in the Colorado Noise ordinance.   
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Jefferson County Noise Ordinance

Jefferson County appears to have a Noise Ordinance defined under the �Regulatory Policy � Noise Abatement, 
Policy No. Part 3, Regulations, Chapter 1, Noise, Section 1� (effective April 24, 2007). .  For brevity, we will refer to 
this document as the �Jefferson County Noise Ordinance,� and a copy is attached for your review. 

 The Jefferson County Noise Ordinance provides �permissible noise levels� for residential zones, vehicles, 
and construction. 

o Day-time is 7am to 7pm, and Night-time is 7pm to 7am. 

o For residential zoning, permissible levels are 55 dBA during the day and 50 dBA during the night. 

o Sound pressure levels are to be measured as A-weighted decibels (dBA). 

 The Jefferson County Noise Ordinance states �Sound from a non-vehicular source shall be measured 
twenty-five feet from a property line� (emphasis added).  It is not clarified whether this is the property line 
of the noise source or the noise receiver.    

o If there were a complaint, or a need for strict compliance, we would suggest that the maximum 
permissible levels would need to be met at the property lines of the receivers.  This may be at the 
discretion and interpretation of the responding authority or jurisdiction. 

o In many noise ordinances, the measurement can be taken at the property line of the receiver or 
anywhere on the receiver�s property. 

 The potential fine for non-compliance is $30 for the first offense, with a $30 increase for each recurring 
offense, and a maximum $300 fine per offense. 

 It is our understanding that Jefferson County specifically included clauses apparently intended to exempt 
Bandimere Speedway (Section B.2.a) and Red Rocks Amphitheater (Section B.2.c) from the noise 
ordinance.  It is not known whether these exemptions would hold if an action was taken at the county or 
state level. 

o �The use of property for purposes of conducting speed or endurance events involving motor or 
other vehicles, but such exception is effective only during the specific period of time within which 
such use of the property is authorized by the political subdivision or governmental agency having 
lawful jurisdiction to authorize such use.� (Jefferson County Noise Ordinance Section B.2.a) 

o �The use of property by this state, any political subdivision of this state, or any other entity not 
organized for profit, including, but not limited to, nonprofit corporations, or any of their lessees, 
licensees, or permittees, for the purpose of promoting, producing, or holding cultural, 
entertainment, athletic, or patriotic events, including, but not limited to, concerts, music festivals, 
and fireworks displays.� (Jefferson County Noise Ordinance Section B.2.c) 
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The Jefferson County Comprehensive Master Plan (Planning and Zoning Division) also includes the following 
guidelines for Noise (emphasis added). 

Development Review 
Intent (Page 30 of 132) 
The policies in the Development Review section, while not mandatory, are to be used when reviewing a 
proposed rezoning or site approval case.  

 � 

Air, Light, Odor, and Noise (Page 47 of 132) 
Good air quality, unobtrusive light, odor, and noise impacts are elements of the environment that 
contribute to quality of life. Jefferson County works with the Regional Air Quality Council (RAQC) and 
the Denver Regional Council of Governments (DRCOG) to address regional air-quality issues. 
Lighting is regulated by the Jefferson County Zoning Resolution. Odor is regulated by Jefferson County 
Public Health and the Colorado Department of Health and Environment (CDPHE). Jefferson County 
Public Health also evaluates proposed noise sources and impacts to development from an 
existing noise source, while the Jefferson County Sheriff�s office is responsible for enforcing the 
current Noise Ordinance.

 � 

E. Noise (Page 48 of 132) 
1. Evaluate the potential noise impacts of hours of operation.  
2. Identify appropriate construction hours with zoning restrictions.  
3. Assess and mitigate the use of outdoor speakers, amplified music, and/or paging systems 
where residential uses could be impacted.
4. Minimize noise generated from development, when located near Maximum/Critical Wildlife 
Habitat areas.  
5. Ensure noise, to and from adjacent land uses, is reviewed and, if necessary, mitigated.  
6. Land uses that generate levels of noise at the property line that are higher than noise levels 
permitted by state statute on adjacent properties should be considered incompatible.
7. Mitigate the adverse impact of noises that do not exceed State noise standards, but are an 
annoyance.  
8. In the vicinity of areas with existing significant noise issues, encourage the use of sound-
dampening construction materials and design techniques to reduce outside and/or inside noise levels.  

It is our understanding that these are not mandatory regulations, but are rather guidelines to be considered by 
the planning and zoning department and relevant authorities when permitting or reviewing a project.    
However, they may be useful in bringing relief under the Colorado Noise Ordinance or through mediation via 
the Denver Regional Council of Governments 
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Morrison Noise Ordinance

The Town of Morrison Municipal Code includes a noise ordinance under Title 5, Chapter 2 � Noise Control.  For 
brevity, we will refer to this document as the �Morrison Noise Ordinance,� and a copy is attached for your review. 

Please note that the Morrison Noise Ordinance does not define specific permissible noise levels or an objective 
method of determining compliance. Instead, it states the following General Prohibition (Section 5-2-4-A): 

�Unlawful To Make Unreasonable Noise: No person shall knowingly make or continue, or cause to be 
made or continued, any unreasonable noise within the town.� (emphasis added) 

The Morrison Noise Ordinance defines �unreasonable noise� in Section 5-2-3 as: 

�UNREASONABLE NOISE: Any excessive or unusually loud sound, or any sound which disturbs the 
peace and quiet of any neighborhood or causes damage to any property or business.� (emphasis added) 

The ordinance does not further define �excessive or unusually loud noise,� and disturbance or annoyance could be 
open to wide interpretation depending on the parties and circumstances involved.  As such, this ordinance is highly 
subjective in our opinion. 

We are not legal experts, but in our experience, similar subjective noise ordinances have sometimes been found 
unenforceable due to the lack of clear, objective standards to determine compliance.  We are aware of a recent case 
in Virginia Beach where the State Supreme Court ruled that �the entire [municipal noise] ordinance is 
unconstitutional because it is vague� (Tanner v. City of Virginia Beach, Record 080998, April 17, 2009, attached).  
While this ruling is not applicable within Colorado, it may be worth considering within any discussion of modifying 
the local ordinance(s).  The crux of the ruling appeared to be subjective terminology such as �unreasonable or 
excessive noise,� similar to language used in the Morrison Noise Ordinance.   

While �unreasonable,� �excessive,� �loud,� or �annoying� noise may seem like obvious distinctions at first glance, 
and in some situations non-compliance may be obvious to all involved, one must understand that human perception 
of sound is highly subjective.  Annoyance can depend on a number of factors including existing ambient noises 
(noise from nearby traffic, aircraft, HVAC equipment, and other existing noise sources), physiological factors (some 
people are physically more sensitive to sound), and psychological factors (some people just can�t tolerate certain 
intrusive noises, regardless of the loudness).  Additionally, the determination of compliance could be influenced by 
non-acoustical factors such as interpersonal relationships, prior history or previous complaints, etc. 

The Morrison Noise Ordinance also includes the following prohibition on amplified sound (Section 5-2-6-A-1.) 

�No person shall use or operate any loudspeaker, public address system, or other sound amplifying 
equipment for the purpose of giving instructions, directions, talks, addresses or lectures, or for transmitting 
music or sound to any persons or assemblage of persons, between the hours of eleven o'clock (11:00) P.M. 
of one day and six o'clock (6:00) A.M. of the following day, in such a manner as to be plainly audible at the 
property line of the property on which such person is located.  The intensity and loudness of any 
amplified sound which is transmitted between the hours of six o'clock (6:00) A.M. and eleven 
o'clock (11:00) P.M. of one day, shall not be unreasonable.� (emphasis added) 

Notwithstanding jurisdictional issues, or the subjective nature of the current noise ordinance, this section would 
appear to allow unlimited amplified noise to emanate from the Red Rocks venue (or any other property) between 
6:00am and 11:00pm. 
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Denver Noise Ordinance

The Denver Revised Municipal Code includes a noise ordinance under Chapter 36 � Noise Control.  For brevity, we 
will refer to this document as the �Denver Noise Ordinance,� and a copy is attached for your review. 

Although the Denver Noise Ordinance may not be directly applicable to Red Rocks, it may be useful to consider 
since the venue is owned by the City and County of Denver.  It should also be noted that the Denver maximum 
allowable levels are similar to those in the state ordinance, although the time-period definitions of �night� and �day� 
vary somewhat. 

 The Denver Noise Ordinance provides �maximum allowable noise levels� based on the zoning or land-use 
of the receiver, and time of day. 

o Daytime is 7am to 10pm, and Nighttime is 10pm to 7am. 

o For commercially zoned receivers, permissible levels are 65 dBA during the day and 60 dBA 
during the night.   

o For residential zoning, permissible levels are 55 dBA during the day and 50 dBA during the night. 

o The Denver Noise Ordinance also specifically limits noise exposure to Public Premises, defined as 
�all real property, including appurtenances thereon, owned or controlled by any governmental 
entity and includes, without limitation, rights-of-way, streets, highways, sidewalks, alleys, parks, and 
waterways.�  For public premises, permissible levels are 75 dBA during the day and 70 dBA during 
the night. 

o Sound pressure levels are to be measured as A-weighted decibels (dBA).   

o When the background noise level (defined as L90 or 90% exceedance level) is higher than the 
applicable limit, the background noise level becomes the new allowable limit for that area 

 To determine compliance, sound levels may be measured anywhere along the receptor�s property line or 
anywhere on the receptor�s property. 

o When possible, we recommend using a Type 1 statistical logging Sound Level Meter, and 
measuring the equivalent level (Leq) for at least 30 � 60 one-second periods.  The Leq represents 
the averaged level for a steady-state or fluctuating noise source, and the logging meter will also 
allow the L90 or background level to be determined.  This is more accurate and repeatable than 
using a non-logging meter and just noting the highest level observed for an instant. 

o We recommend taking measurements at multiple locations near and far from the source to 
determine noise level due to the source and background noise levels in the area away from the 
source. 

o Ultimately, the city or responding authorities generally have some discretion in determining 
compliance and methods used. 
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Conclusions  

1. Simply meeting the allowable limits recommended in the K2 Report does not ensure that noise levels at 
neighboring residences will be lower than previous EDM concerts that have generated complaints.    

2. The proposed �curfew� and allowable noise limits prior to the curfew should also be addressed.  As 
currently written, the proposed guidelines do not limit noise levels before the curfew, basically allowing 
unlimited noise until 12:00am on weeknights and 1:00am on weekends.  The regulations for noise 
emanating from Red Rocks should conform to the time-limits within the applicable noise ordinance(s), or 
be mutually agreed upon by the involved parties.  The Morrison Noise Ordinance currently prohibits 
essentially any amplified music after 11:00pm if it can be heard at the property line of the source. 

3. Based on the above comments and concerns, we suggest that additional study and noise monitoring would 
be necessary to achieve the City and County of Denver�s stated goal �to reduce the sound level impacts on 
neighboring residents.� 

a. Additional noise study should be conducted to better correlate noise levels at front-of-house or 
venue property line to the resulting noise levels and complaints at residential receivers.  The 
proposed front-of-house noise regulations are likely a reasonable starting point, however, we expect 
the specific allowable limits, measurement locations, or curfew time may need to be modified to 
ensure reduction in noise impact and complaints to neighbors. 

b. It should be determined if a more simple metric for low-frequency can be correlated to the 
intrusive noises and complaints.   

i. While the LEQ,1min dB25-80Hz appears to be useful metric for low-frequency noise impact 
from EDM concerts, it is non-trivial to actually measure. 

ii. Using the C-weighted level compared to the A-weighted level is more commonly used to 
evaluate low-frequency noise impact, but correlation to the Red Rocks complaints and a 
specific allowable level would need to be determined. 

c. Additional or on-going monitoring should include measurements made at front-of-house, as well 
as additional locations such as the venue property lines and the most affected neighbors.   

d. Noise monitoring should be done on multiple occasions under various atmospheric conditions. 

e. Noise monitoring should include a background noise survey to determine typical overall and low-
frequency noise levels when there is no event at Red Rocks. 

f. If possible, noise monitoring should be conducted at the site of complaints while the intrusive 
noise is ongoing.  Concurrent audio recording of the intrusive noise may be helpful in showing 
audibility and annoyance. 

g. Additional noise measurements within residents� homes may be warranted if the exterior noise 
guidelines do not reduce those complaints.  Although possible, we expect it unlikely that the 
intrusive noises are being transmitted through the ground.  However, low-frequency noise could 
be exciting resonant frequencies within elements of the home structure, which can result in re-
radiation of noise or vibration/rattling from those surfaces.  Any low-frequency noise heard within 
the home is more likely due to the limited low-frequency sound isolation properties of common 
construction in combination with lower background noise levels within the home. 



March 3, 2014 Page 13 

4. Further research should be done by the City Council and/or Attorney to determine how the cross-
jurisdictional enforcement and exemption concerns might be addressed. 

5. Revising the City noise ordinance to address low frequency noise issue would be advisable.   

We look forward to discussing these issues with the City Council.  If you have any questions or comments, please 
call us at (303) 766-7100. 

Sincerely, 

Prepared By:  Reviewed By: 
Joe Erickson  Jeff Geiler, P.E., INCE 
Acoustic Designer Principal/Acoustician 

Encl: K2 Report 
  Proposed Noise Regulations and End Times (City and County of Denver) 

  Google Earth Satellite Photo of Red Red Rocks and Morrison, Colorado 

  Colorado Noise Ordinance (C.R.S. � Section 25, Article 12 � Noise Abatement) 
  Jefferson County Noise Ordinance (Regulatory Policy Part 3, Regulations, Chapter 1, Noise, Section 1) 
  Jefferson County Comprehensive Master Plan 
  Morrison Noise Ordinance (Morrison Municipal Code � Title 5, Chapter 2 � Noise Control) 

Denver Noise Ordinance (Denver Revised Municipal Code � Chapter 36 � Noise Control) 
Tanner v. City of Virginia Beach (Virginia State Supreme Court Briefing) 


