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March 27, 2025 
 
 
Mr. and Mrs. Blankenship 
1085 Long Hill Farm 
Barboursville, VA 22923 
cpb.jr.42@gmail.com  
blankenship.bel@gmail.com  
 
 
Subject:  Acoustic Consulting Report  Proposed Dog Kennel at 3225 Gilbert Station Road,  

   Barboursville, VA 
  
 
Dear Chip and Belinda, 
 
Soundscape Engineering has completed its assessment of the noise transmission from the proposed 
commercial dog kennel at 3225 Gilbert Station Road in Barboursville, VA to the surrounding 
neighborhood.  This report describes our site visit, analysis, comparison with the Albemarle County noise 
ordinance, and recommendations regarding kennel sound isolation. 
 
 
1.0 Executive Summary 
 
The Albemarle County ordinance applies specific limits to noise from kennels  55 dBA at the nearest 
agricultural or residential property line with 500-foot setbacks for wall-enclosed areas and 200-foot 
set .     
 
The K9 Hotel proposed at 3225 Gilbert Station Road includes an air-conditioned building, which is 
proposed to be soundproofed, and an outdoor run surrounded by a 7-foot-tall wooden fence.  The distance 
from the kennel building and run to the closest agricultural property line is approximately 75 feet.  The 
sound levels from a dog barking in the outdoor run is predicted to exceed the ordinance at the closest 
property line, regardless of barrier construction and height.  Due to the 75-foot setback distance, it is not 
possible for a wall-enclosed outdoor run to meet the ordinance s sound level limit. 
 
With attention to construction details, it is possible for noise from within the proposed kennel building to 
meet the 55 dBA limit at the nearest property line (75 feet away). In order to meet the ordinance limit, the 
building envelope will need to achieve a composite sound transmission class of STCc 32.  This level of 
sound isolation requires use of sound-isolating doors and windows, intentional HVAC design, and sealing 
the building air-tight (no holes or gaps are allowed).  Further information regarding methods for achieving 
the necessary sound isolation are provided in this report. 
 
 
2.0 Background 
 
A commercial kennel has been proposed to be located at 3225 Gilbert Station Road, Barboursville, VA in 
the Albemarle County, VA.  According to the narrative provided by the prospective kennel owners, the 



Barboursville Kennel Acoustic Report March 27, 2025
SE No. 2300 Page 2 of 22 

 Soundscape Consulting LLC 
Michigan    Illinois    Indiana    Virginia 

(734) 418-8663    (312) 436-0032    (317) 489-4151    (703) 722-6633 
www.SoundscapeEngineering.com 

end of the building.  The dog run would be surrounded by a 7-foot-tall wooden privacy fence.  The kennel 
building would house up to 12 dogs in visually-separated kennels.   
 
The dogs are planned to be outside in the dog run area in the morning (between 8:00-9:00 am), mid-day 
(1:00-2:00 pm), and evening (6:00-7:00 pm) for bathroom breaks and exercise.  Dogs would also be 
walked outside the dog run area during these hours if the client pays for the additional service.  Dogs 
would be kept indoors from the hours of 10:00 pm  6:00 am.   
 
The project has been submitted to the County, recommended by staff, and approved by the planning 
commission.  The project is slated to come before the board in April.  Soundscape has been retained to 
assess the kennel-related noise transmission to nearby properties with respect to the Albemarle County 
noise ordinance .   
 

3.0 Acoustical Terminology 
 
A glossary of acoustic terminology has been appended to this report for your reference. 
 
 
4.0 Albemarle County Ordinance 
 
The Albemarle County Code of Ordinances states that the public has a right to and should be free from an 
environment of excessive or unwanted sound (Chapter 7 Article 1 Section  7-100.E).  While the noise 
ordinance and zoning ordinance contain specific limits for other activities, sound from commercial 
kennels is specifically covered in Chapter 18 Section 5.1.11:   

Sec. 5.1.11 Commercial kennel, veterinary service, office or hospital, animal hospital, 
animal shelter. 

Each commercial kennel, veterinary service, office or hospital, animal hospital and 
animal shelter shall be subject to the following:  

a. Except where animals are confined in soundproofed, air-conditioned buildings, 
no structure or area occupied by animals shall be closer than 500 feet to any 
agricultural or residential lot line. For non-soundproofed animal confinements, 
an external solid fence not less than six feet in height shall be located within 50 
feet of the animal confinement and shall be composed of concrete block, brick, or 
other material approved by the zoning administrator;  

b. For soundproofed confinements, no such structure shall be located closer than 
200 feet to any agricultural or residential lot line. For soundproofed and non-
soundproofed confinements, sound measured at the nearest agricultural or 
residential property line shall not exceed 55 decibels;  

c. In all cases, animals shall be confined in an enclosed building from 10:00 p.m. to 
6:00 a.m.  

d. In areas where such uses may be in proximity to other uses involving intensive 
activity such as shopping centers or other urban density locations, special 
attention is required to protect the public health and welfare. To these ends the 
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commission and board may require among other things: Separate building 
entrance and exit to avoid animal conflicts; Area for outside exercise to be 
exclusive from access by the public by fencing or other means.  

 
Chapter 18 Section 4.18.03 gives the procedures for measuring sound levels.  Sound levels are to be 
measured and reported in the A-weighted scale with fast response.  Equivalent sound level (Leq) is to be 
used unless the sound level is an impulse sound, in which case the maximum sound level is to be recorded 
(Lmax).  Impulse sound is defined in Chapter 18 Section 3.1 as any sound of short duration with an abrupt 
onset and rapid decay.  Since dog barking meets the ordinance definition of impulse sound, the ordinance 
limits the maximum kennel-related noise to 55 dBA at the nearest residential or agricultural property line.  
 

rendering the sound inaudible directly outside the 
building, but that is an unlikely interpretation of the ordinance since a limit of 55 dBA is applied at a 200-
foot distance, a level that would be clearly audible in a rural environment.  For the purposes of this report, 

a building envelope design that limits the maximum sound level 
from a single bark to 55 dBA at the nearest property line. 
 

The Albemarle County ordinance also states in Section 7-104 that it is unlawful for any person to produce 
sound that causes at least a 15 dBA increase in the sound level above the ambient sound level.  It also 
states in Section 7-100 that studies have characterized the human reaction to increases in sound pressure 
levels over ambient levels, as measured in decibels (dB), as "intrusive" for increases of five to 10 
decibels, "very noticeable" for increases of 10 to 15 decibels, "objectionable" for increases of 15 to 20 
decibels, and "very objectionable to intolerable" for increases of 20 or more decibels.  While dog 
barking noise and kennel-related noise are exempt from this section of the ordinance, a comparison 
with the ambient will be provided for reference purposes. 

 

5.0 Surrounding Noise Environment 
 
5.1 Adjacent Properties  
 
The rural neighborhood around the proposed dog kennel at 3225 Gilbert Station Road is composed of 
agricultural and residential properties.  The distance to the closest agricultural property line is 75 feet, and 
the closest residential property line is approximately 500 feet away. Ambient noise level measurements 
were conducted at 1085 Long Hill Farm (measurement location M1) and 3119 Gilbert Station Road (M2).   
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Figure 1: Aerial View Showing Sensitive Receptors and Measurement Locations M1 and M2 

5.2 Existing Ambient Conditions 
 
A site noise survey was conducted in the early afternoon on February 23, 2025 to document the existing 
ambient sound levels near the proposed kennel (see Table 1).  Sound levels were logged every second for 
a duration of 30 minutes at M1 and 10 minutes at M2.  The dominant noise sources at both locations were 
birds chirping and occasional traffic on Gilbert Station Road.  The equivalent sound level (Leq) represents 
an overall energy average of the measured sound levels, and is the metric the ordinance requires to be 
used for describing the ambient.  L90 is the level exceeded 90% of the time; it is generally a better 
representation of the background noise that acoustically covers (masks) a source sound since the L90 omits 
transient sounds that are only present occasionally.   
 

Table 1: Ambient Measurement Summary 

Measurement 
Location 

Address 
Distance to Gilbert 

Station Road 
Ambient Sound 

Level (Leq) 
Ambient Sound 

Level (L90) 

M1 1085 Long Hill Farm 830 feet 37 dBA 23 dBA 
M2 3119 Gilbert Station Road 250 feet 35 dBA 27 dBA 
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6.0 Future Noise Environment and Impacts 
 
6.1 Dog Source Levels 
 
Soundscape has measured dog barking noise in an outdoor, rural environment for previous projects, and 
that data was used as the sound source for this project.  Measurements for the previous project were made 
at a distance of approximately 20 feet from the dogs with intervening terrain of cut grass.  The maximum 
(Lmax) sound level from a single dog bark was 91.6 dBA.  For the K9 Hotel assessment, this sound 
pressure level at 20 feet was converted to a sound power level and used in our modelling of sound 
propagation from the proposed kennel and outdoor dog yard. 
 
6.2 Outdoor Run Dog Noise Comparison with Albemarle County Noise Ordinance 
 
We modeled the proposed kennel facility site and the surrounding area using the commercially available 
environmental noise modeling software, SoundPLAN. The model included site topography, buildings to 
represent nearby residences, a dog noise source in the outdoor yard, and receiver locations at nearby 
property lines to provide an accurate representation of the noise environment.  Figure 2 shows a 3D view 
of the proposed kennel and its neighbors from SoundPLAN. 
 

 
Figure 2: 3D View of Proposed Kennel and Neighborhood 

SoundPLAN Results - No Sound Barrier Scenario 
 
Figure 3presents a SoundPLAN contour map showing the barking-related sound pressure levels predicted 
over the surrounding properties if a dog is barking in the proposed outdoor run and that run is not 
enclosed with a sound barrier wall. Although the K9 Hotel narrative describes a 7-foot-tall fence around 
the outdoor run, the typical wooden fence does not function as a sound barrier wall.  Red-shaded areas 
indicate sound levels that exceed the 55-dBA kennel-related ordinance limit; as is shown in Figure 3, the 
red areas extend well beyond the kennel property boundaries.   
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Figure 3: Contour Map of Predicted Dog Noise from Outdoor Yard without a Sound Barrier Wall 

Sound Barrier Construction 
 
Generally speaking, there are minimum acoustical requirements for the sound barrier walls.  They must 
be constructed from a material with a minimum acoustical rating of STC 22 or a mass no less than 2 

cedar or pine planks, assembled such that the total, actual thickness of the wall is at least 1-  along the 
entire length of the wall.  They would need to be screwed together rather than nailed so that the natural 
warping of the planks over time does not cause them to pull apart and create gaps between them.  Because 

tight to the ground.  Alternatively, a sound barrier wall could be composed of concrete block or brick as 
described in the noise ordinance. 
 
SoundPLAN Results  7-foot Sound Barrier Scenario 
 
If the wooden fence is constructed as described above or composed of concrete block or brick, it could 
function as a sound barrier.  Figure 4 shows the contour map for the case with a 7-foot-tall sound barrier 
wall.  We found that a 7-foot sound barrier was not sufficient to meet the ordinance at the nearest property 
lines. 
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Figure 4: Contour Map of Predicted Dog Noise with 7-foot-tall Sound Barrier Wall  

 
SoundPLAN Results  10-foot and 16-foot Sound Barrier Scenarios 
 
Since the 7-foot-tall barrier did not meet the ordinance, we also evaluated a 10-foot barrier and a 16-foot 
barrier.  As shown in Figures 5 and 6, the red contour area continues to extend beyond the kennel 
property line, so even the 16-foot-tall barrier would not provide sufficient attenuation to meet the noise 
ordinance.  
 
Note that the lime, yellow, and orange shaded areas on these images are all above the measured ambient 
Leq of 35- -shaded 
areas would generally be considered "intrusive", light orange-shaded would be "very noticeable", and 
dark orange would be "objectionable".  Red areas exceed the kennel-related ordinance and are also 

 
 
With the planned setback distances, the only feasible way to meet the kennel-related 55 dBA ordinance 
limit is to keep the dogs contained within a kennel building at all times. 
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Figure 5: Contour Map of Predicted Dog Noise with 10-foot-tall Sound Barrier Wall  

 
Figure 6: Contour Map of Predicted Dog Noise with 16-foot-tall Sound Barrier Wall  
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SoundPLAN Results  Specific Receiver Location 
 
In addition to creating contour maps, SoundPLAN also calculates sound levels at individual receiver 
locations.  Figure 7 shows the single point map for the case with no sound barrier wall.  These sound 
levels are also tabulated in Table 2, along with the sound levels at individual receivers with different 
height sound barrier walls.   
 

 
Figure 7: Single Point Map of Predicted Dog Noise without a Sound Barrier Wall 

The sound levels predicted at individual receivers are shown in Table 2.  Sound levels that exceed the 55-
dBA kennel-related noise ordinance are shown in bold red text.  Red, orange, yellow, and green cell 
highlights are used as described in the table footer to indicate the difference between the predicted 
barking noise level and the ambient Leq.  The ordinance describes these sound levels in a range of 

Sound levels less than 5 dB above the ambient Leq are not shaded because they not characterized by the 
ordinance. However, the L90 (the relatively constant background noise level that acoustically covers or 
masks a new sound source) we measured was only 23-27 dBA, indicating that even the unshaded noise 
levels in Table 2 would clearly audible in this quiet, rural neighborhood. 
 
As shown in Table 2, the sound levels at the closest property lines to the planned kennel exceed the 55-
dBA ordinance limit, even with a very tall sound barrier.  Without a barrier, they exceed 55 dBA at the 
closest residences as well.  This is not surprising because the ordinance requires a 500-foot setback 
distance and a sound barrier wall for non-soundproofed kennel areas such as an outdoor run. 
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Table 2: Predicted Maximum Sound Levels from Barking in Outdoor Dog Run 

Receiver 
Location 

in  
Figure 7 

Receiver Location 
Description 

Ambient 
Sound Level 
(Leq, dBA) 

Lmax Barking Noise Level (dBA) 

No 
Sound 

Barrier 

7-ft 
Sound 
Barrier 

10-ft 
Sound 
Barrier 

16-ft 
Sound 
Barrier 

1 
3225 Gilbert Station 

east property line 
35 7 76 70 67 62 

2 
3225 Gilbert Station 
north property line 

35 7 56 63 59 56 

3 
3225 Gilbert Station 
west property line 

35 7 72 65 61 56 

4 
3225 Gilbert Station 
south property line 35 7 41 41 41 40 

5 3255 Gilbert Station 35 7 63 53 49 45 

6 3253 Gilbert Station 35 7 63 55 51 47 

7 3205 Gilbert Station 37 7 61 54 50 45 

8 3201 Gilbert Station 37 7 43 39 35 29 

9 3119 Gilbert Station 37 53 48 45 39 

10 1085 Long Hill Farm 35 48 41 36 31 

1. Red text- Sound levels that exceed the 55-dBA kennel-related noise ordinance 
2. Red cell shading - Sound levels that are more than 20 dB above the ambient, "very objectionable to intolerable"; these 

levels would exceed the ordinance threshold that applies to noise sources other than those from a commercial kennel 
3. Orange cell shading  Sound levels that are 15-

the ordinance threshold that applies to noise sources other than those from a commercial kennel 
4. Yellow cell shading  Sound levels are 10-  
5. Green cell shading  Sound levels are 5-  
6. No shading  Sound levels less than 5 dB above the ambient; likely still audible, but not characterized by the ordinance.   
7. Ambient level at these locations is estimated based on levels measured at M1 and M2 

 
 

6.3 Kennel Building Sound Isolation to Meet Albemarle County Noise Ordinance 
 
We calculated the amount of barking-related sound produced within the kennel building and transmitted 
through the building envelope to the exterior.  Based on these calculations, the building envelope 
construction needs to achieve a composite sound transmission class (STCc) of at least STC 32 in order to 
meet the 55-dBA noise limit at the property line. 
 
The composite STC is a combination of the acoustical performance of all building elements (roof, walls, 

door, for example, can reduce the STC of the door by 30 points.  It is acoustically important for 
constructions to be air-tight. 
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According to the narrative provided by the prospective kennel owners, the proposed K9 Hotel would 

kennel building would house up to 12 dogs in visually-
 

 
Exterior Wall Construction 
 
Figure 8 shows the conceptual design for the building.  The planned wall construction is as follows:  
 

 Hardi Plank exterior siding 
  
  
 Mineral wool insulation in the stud cavity 
  
 If built to be air-tight, this element of the construction is predicted to achieve up to STC 40 

 

 
Figure 8: Conceptual Plans for Kennel Building 

 
Roof/ceiling Construction 
 

QuietRock in the ceiling with vented soffits.  This construction is predicted to achieve greater than 
STC 32. 
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Window Construction 
 
The window glazing type is not specified on the conceptual drawings.  The kennel owners should select a 
minimum STC 32 
glazing    
 
Door Construction 
 
The exterior doors are a potential acoustic weakpoint if not fully sealed.  Select 1-
gauge (maximum) metal doors with full perimeter acoustic seals and automatic door bottom as described 
in Door Type D1 in Appendix B.  Use a solid threshold so that the bottom seals can make air-tight contact 
with a flat, rigid surface.  With attention to detail, Door Type D1 can achieve STC 28-33.  Although STC 
28 is lower than the STC 32 mentioned above, the composite STC of the wall and door will be acceptable 
because the STC 40 wall type causes the composite to average up to at least STCc 32. 
 
Building Envelope Penetrations 
 
In order for the planned construction to achieve a minimum composite STC of STCc 32, we recommend 
the following steps:  

 
1. Seal all exterior walls to prevent sound leaks, including around any pipes or other penetrations of 

the exterior wall.   
 

2. Design the HVAC system such that there is no untreated path for sound to transmit from the 
interior to the exterior.  Any openings in the exterior wall, such as exhaust fans or thru-wall 
heaters, would significantly degrade the composite STC.  The kennel owners should demonstrate 
that sound transmission via exhaust or ventilation units to the exterior will be controlled. 
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7.0 Conclusions and Abatement Considerations

Our analysis shows that the barking-related noise from the outdoor run will exceed the Albemarle County 
noise ordinance limit of 55 dBA, even with a 16-foot-tall sound barrier wall.  Since the planned setback 
distance is only 75 feet (much less than the required 500-foot setback for wall-enclosed areas), the only 
feasible way to meet the ordinance is to contain the dogs within the kennel building at all times.

The kennel building can meet the 55 dBA noise ordinance threshold if sound-isolating windows and 
doors are used, acoustic door seals are installed, and the exterior walls are sealed airtight with no 
gaps/vents.  The composite STC of the building envelope must be STCc 32 (min.) as described in Section 
6.3. 

Please note that our recommendations and comments are exclusive to acoustics. We cannot comment on 
such things as local codes, life-safety requirements, or any other non-acoustic issues. Our 
recommendations should be reviewed by an appropriate design professional for code compliance before 
they are implemented and they should be incorporated into the appropriate tenant buildout architectural 
and mechanical design drawings.

This concludes our assessment and recommendation. Thank you for the opportunity to assist you with this 
project. Please contact us if you have any questions and we will be happy to answer them.

Sincerely,

Soundscape Engineering LLC
Per:

Nathan Sevener, Principal Consultant Aimee Lalime, Senior Consultant
INCE Bd. Cert. INCE Bd. Cert.

nsevener@SoundscapeEngineering.com alalime@SoundscapeEngineering.com
(312) 436-0032 x100 (703) 462-5825
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Appendix A: Acoustics Terminology 
 
Sound level is measured in units called decibels (abbreviated dB).  Decibels are logarithmic rather than 
linear quantities and thus a doubling of the sound level does not translate to a mathematical doubling of 
decibels.  Also, our ears do not interpret a doubling of sound energy (two sources instead of one) as a 
doubling of loudness.  The logarithmic nature of dB and our subjective perception of relative sound levels 
result in the following approximate rules for judging increases in sound.  
 

 3 dB sound level increase or decrease - just noticeable  
(the addition of one identical sound source to an existing source) 

 5 dB sound level increase or decrease - clearly perceptible and is often considered significant  
(the addition of two identical sound sources to an existing source) 

 10 dB sound level increase or decrease - perceived as twice as loud/half as loud  
(the addition of nine identical sound sources to an existing source) 

 
These perceived changes in the sound level are mostly independent of the absolute sound level.  That is, a 
35 dB sound will be perceived as approximately twice as loud as a 25 dB sound, and a 60 dB sound will 
be perceived as approximately twice as loud as a 50 dB sound. 
 
Audible sound occurs over a wide frequency range, from low pitched sounds at approximately 20 hertz 
(abbreviated as Hz) to high pitched sounds at 20,000 Hz.  These frequencies are commonly grouped into 
octave bands or 1/3 octave bands.  Building mechanical systems generally produce sound in the 63 Hz to 
1000 Hz octave bands, with the lower frequency sound generated by large fans.  Speech is predominantly 
contained in the 250 Hz to 2000 Hz octave bands. 
 
Some common sounds with their corresponding decibel level are listed in the table below. 
 

Average Sound Pressure 
Level, Leq (dBA) 

Sound Source 

130 Threshold of pain 

120 Loud rock band near loudspeaker 

110 Train siren at 50 ft 

100 Loud automotive horn at 10 ft 

90 NYC subway train at 20 ft 

80 Gas engine lawn mower at 10 ft 

70 Inside an aircraft cabin during flight 

60 Conversational speech at 3 ft 

50 Average open office background sound 

40 Wind in trees (10 mph) 

30 Average residence  no activity 

20 Whisper 

10 Human breathing 

0 Threshold of hearing 
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A-weighted sound level - Humans do not hear equally well at all frequencies.  We are especially poor  
at hearing low frequency sound and are best at hearing sound in the frequency range of speech.   
A microphone does not have these same characteristics.  Therefore, when sound is being measured to 
determine how well people will be able to hear it, a weighting  or microphone-to-human correction 
factor is applied to the sound level measured using a microphone.  The most common weighting is the 
A-weighting  and the resulting sound level is expressed in A-weighted decibels (dBA).  This weighting 

reduces the low frequency energy contribution to the overall sound level, slightly increases the 
contribution at the dominant frequencies of speech, and slightly reduces the contribution at high 
frequencies.  
 
Sound Power and Sound Pressure Levels - Sound pressure can be directly measured by a microphone.  
Outdoor sound pressure levels are influenced by the distance and orientation of the receiver, obstructions, 
and ground absorption between the source and receiver, the temperature, and wind gradients.  Sound 
power is a physical property of the source alone and is not influenced by the external environment.  It is 
an important parameter which is used for rating and comparing sound sources.  The sound power is 
calculated by taking sound pressure or sound intensity measurements according to strict standards and 
calculation procedures.  Conversely, the sound pressure level at a particular location can be calculated 
from the sound power level for a given source and the environmental factors affecting the sound 
propagation path between the source and receiver.   
 
Equivalent Sound Level (Leq) is essentially the average sound level in an environment.  However, the 
Leq is a logarithmic average over a period of time and not a simple arithmetic average which means that 
louder sounds have more influence on the level.  Leq can be measured for any time period.  It is typically 
measured for the time increments of 10 minutes, 15 minutes, 1 hour, or 24 hours.  Steady sounds, such as 
fan or pump noise, can be accurately measured for much shorter periods of time, such as 30 to 60 seconds 
if the equipment is the dominant sound.  An A-weighted equivalent sound level is sometimes designated 
as LAeq though the unit dBA after the decibel level also indicates an A-weighted level. 
 
Maximum sound level (Lmax) is the highest sound level that occurs during a measurement period. 
 
Minimum sound level (Lmin) is the lowest sound level that occurred during a measurement period. 
 
Slow Time Response or Slow Time Weighting is a measurement setting that uses a time constant of 1 
second.  This setting is most appropriate when the sound level being measured does not fluctuate much.  
Fan and condensing unit noise are examples of sounds that do not fluctuate much.  Some regulations, 
ordinances, and standards call for a slow response setting regardless of the type of sound source.   
 
Fast Time Response or Fast Time Weighting is a measurement setting that uses a time constant of  
125 milliseconds.  This setting is most appropriate when the sound level being measured fluctuates 
quickly, but is also often used as a default setting.  Music and speech are examples of sounds that 
fluctuate quite a bit.  Some regulations, ordinances, and standards call for a fast response setting 
regardless of the type of sound source.   
 
Impulse Time Weighting is a measurement setting that uses a time constant of 32 milliseconds.  This 
setting is most appropriate when the sound level being measured is extremely short.  Gunfire and 
similarly impulsive sound should be measured with the impulse time weighting.   
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While the time response setting will not affect the average sound level (Leq) measurement result, it will 
affect the maximum sound level (Lmax) and minimum sound levels (Lmin) measurement results.  For 
example, if measuring the sound level of music, the fast time weighting will result in higher Lmax results.  
When presenting an Lmax or Lmin result, the time weighting, impulse, fast, or slow, should be specified.   
 
Statistical sound levels, as they are most often called, quantify the sound level exceeded during a period 
of time for the measurement period.  For example, the L90 sound level is the sound level exceeded during 
90% of the measurement period.  If the measurement period is 60 minutes long, then the L90 is the sound 
level exceeded during 54 minutes.  It is most often lower than the Leq.  The L90 is generally considered to 

 time.  Another 
commonly used statistical level is the L10.  The L10 is the sound level exceeded during  10% of the 
measurement period.  If the measurement period is 60 minutes long, then L10 is the sound level exceeded 
during 6 minutes of the measurement period.  L10 can be used to quantify the fluctuating sound levels in 
an environment.  L01 is often used as the maximum sound level for perceptibility and analysis in the 
design of interior spaces where music and amplified speech could disturb need to be sound isolated. 
 

 

Figure 9: Relative scaling of statistical sound levels 

 

Figure 10: Statistical sound levels, Lmax, and Leq applied to a sound signal 

 
 
The ambient or background sound level often refers to the indoor or outdoor sound level without the 
sound source of interest but with other sounds that contribute to the level.  For example, if the sound level 
of an outdoor condensing unit is being assessed, the extraneous sound of traffic and other mechanical 
equipment should also be measured to determine if it affects the measurement of the condensing unit.   
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Sound Transmission Class (STC) is a single number rating of the amount of sound blocked by a 
material or assembly (a window glazing unit, door, wall, floor-ceiling assembly).  This metric is measured 
in a laboratory under ideal conditions.  STC is calculated from the measured one-third octave band 
spectrum.  This metric is mathematically normalized and can be compared other partitions or test data.  
STC is most appropriately used to assess the ability of a material or partition to block sound in the 
frequency range of speech.  The original sound transmission test reports should be consulted when the 
sound source contains low frequencies, such as music or mechanical noise.  A higher number indicates 
better sound isolating performance.   
 
Composite Sound Transmission Class (STCc) is the combined sound transmission class rating of all 
elements in a partition.  The rating is often controlled by the weakest element of the partition, though its 
influence is dependent on the relative size of the weak element.  For example, a window in a concrete 
block wall will reduce the STCc rating.  Another example is an undercut in a door.  A higher number 
indicates better sound isolating performance. 
 
Noise Reduction (NR) The numerical difference, in decibels, of the sound pressure levels in two areas of 
the same room or in two different rooms.  The Noise Reduction is used in both Noise Isolation Class 
(NIC) and Sound Transmission Class (STC) ratings, the latter being normalized with the partition area 
and the receiving room reverberation time.  For an outdoor measurement, the noise reduction is the 
difference in sound level between two measurement locations, typically on either side of a barrier. 
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Appendix B:  Door Type Descriptions 

The acoustical performance of doors is described by the Sound Transmission Class (STC).  With respect 
to STC, doors can be grouped into three categories. 

 Standard door with acoustical seals, STC 28  33 

 Acoustically rated door slab with acoustical seals, STC 33  42 

 Acoustical door assembly supplied with frame and all hardware, STC 42  55 

These doors are all hinged, swinging doors with door stops at the jamb and head.  With the exception of 
only a few sliding doors that achieve STC 28 to STC 30, sliding doors, pivot doors, and frameless glass 
doors cannot meet these ratings and should not be used anywhere that there is an STC, sound isolation, or 
speech privacy requirement. 

To help place the ratings into perspective, a 3 STC point difference is usually not discernable to the 
listener, a 5 STC point difference is easily noticeable and usually considered significant, and a 10 STC 
point difference means that noise transmitting through the door will sound twice as loud or half as loud, 
depending whether it is a 10 STC point increase or decrease. 

A door generally can have a lower STC rating by 5 to 10 points than the wall into which it is placed, due 
to the smaller area of the door in comparison to the rest of the wall partition.  A small partition would 
need a door that is more similar to the wall rating than a large partition.  Regardless, a lower STC rated 
door will degrade the composite (i.e., overall) STC rating of the partition.  However, the compromise is 
often made for budgetary reasons. 

  



Barboursville Kennel Acoustic Report March 27, 2025
SE No. 2300 Page 19 of 22

Soundscape Consulting LLC
Michigan    Illinois    Indiana    Virginia

(734) 418-8663    (312) 436-0032    (317) 489-4151    (703) 722-6633
www.SoundscapeEngineering.com

Door Type D1:  Standard Door with Acoustical Seals, STC 28 STC 33

These are 1-
adjustable acoustic seals at the head and jambs and an automatic door bottom which seals against a saddle
or drop seal compatible threshold.

Adjustable door jamb acoustical seals (Pemko 350 or equivalent) or 
magnetic door jamb acoustical seals (Pemko 281 or equivalent).  
The adjustable seals should be specified as sponge neoprene.

Raised threshold saddle (Pemko 173 or equivalent).  Alternatively, 
the threshold may be any level, hard, smooth surface.

Automatic door bottom (Pemko PDB411 or equivalent).  The seal 
should be fully mortised into the door.  This means that a center strip 
is removed from the bottom of the door and the seal is placed inside 
the door.

Although it is advisable to have an ADA compliant threshold saddle for the 
door bottom to seal against, where wheelchairs or wheeled carts will 
frequently be moved through the doorway, the threshold saddle may be 
omitted and the threshold be finished with a flat, hard surface against which 
the automatic door bottom can seal.

Pemko 350 Seal

Pemko 173 Saddle

Pemko PDB411 Seal 
Fully Mortised
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For door pairs, either use a meeting stile (acoustically 
preferable), adjustable astragal seals (e.g., Pemko 351PK or 
354PK), or an overlapping astragal seal (e.g., Pemko 355S). 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Example seals from Zero International 

Pemko 354PK Pemko 355S 

Pemko 351PK 



Barboursville Kennel Acoustic Report March 27, 2025
SE No. 2300 Page 21 of 22 

 Soundscape Consulting LLC 
Michigan    Illinois    Indiana    Virginia 

(734) 418-8663    (312) 436-0032    (317) 489-4151    (703) 722-6633 
www.SoundscapeEngineering.com 

Door Type D2:  Acoustically Rated Door Slab with Acoustical Seals, STC 33  STC 42  

These are specialty doors where the door slab has been acoustically tested in a laboratory and is heavier 
than a standard door slab.  They are more expensive than standard doors.  Prices vary significantly, 
particularly for the wood doors, based on wood type and finish.  Check on current prices with the 
manufacturers.  When pricing these door slabs in the past, the least expensive of the wood doors was $650 
for an STC 45 door slab and $1,500 for a STC 45 door pair.  The contractor needs to be aware that these 
doors may have a longer lead time than a standard door.  Like standard doors and unlike acoustically 
rated door assemblies, door frames and hardware must be sourced separately. 

Acoustically rated metal doors (door slabs) are available from the following manufacturers: 

Ambico Limited:   
http://www.ambico.com/ 

Ceco Door Products:   
http://www.cecodoor.com/ 

Acoustically rated wood doors (these are actually wood doors not metal doors with a wood veneer) are 
available from the following manufacturers: 

VT Industries (formerly Eggers Industries): 
https://www.vtindustries.com/architectural-doors/heritage-collection/ 

Masonite Architectural: 
https://architectural.masonite.com (Acoustic Solutions in pull down menu) 

The doors need adjustable acoustic seals at the head and jambs and an automatic door bottom which seals 
against a saddle, such as the Pemko seals described below.  Similar acoustic seals are available from Zero 
International.  Please note that these acoustically rated doors must have a manufactured threshold saddle 
to seal against and simply having a smooth, hard threshold will not suffice. 

 Adjustable door jamb acoustical seals (Pemko 350 or equivalent) or magnetic door jamb 
acoustical seals (Pemko 281 or equivalent).  The adjustable seals should be specified with 
sponge neoprene seals. 

 Raised threshold seal (Pemko 205 or equivalent). 

 Automatic door bottom (Pemko PDB411 or equivalent).  The seal should be fully mortised 
into the door.  This means that a center strip is removed from the bottom of the door and the 
seal is placed inside the door. 
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Door Type D3:  Acoustical Door Assembly, STC 42  STC 55 

Acoustical door assemblies come as a complete assembly from the door manufacturer and include door 
frame, door, hardware, and acoustical seals.  In general, it is preferred that the acoustical doors, frame, 
and hardware be assembled in the factory rather than assembled on-site by the door installer.  All 
hardware pieces, including lockset and closures, should be specified in the hardware schedule.  The 
manufacturer orders the corresponding pieces, like locksets, to be installed on-site.  

At the high end of this STC range, the doors have cam-lift hinges which cause the door to lower as it is 
closed, and thereby press the fixed bottom seal against the threshold.  At the lower end of this STC range, 
the doors from some manufacturers have automatic door bottoms.  The bottom seals on these doors must 
seal against a threshold saddle, not against carpet or any other floor finish. 

These acoustical doors are much heavier than a standard door, with weights of 6 to 15 pounds per square 
foot. 

Metal finished and wood veneer finished metal acoustical door assemblies are provided by several 
manufacturers, including the following: 

Industrial Acoustics Company:  http://www.iacacoustics.com/ 

Noise Barriers LLC: https://www.noisebarriers.com/ 

Krieger Specialty Products:  http://www.kriegerproducts.com/acoustical/ 

Ambico Limited:  http://www.ambico.com/ 

Overly Door Company:  http://www.overly.com/ 

For project cost estimating purposes, prices should be obtained from the acoustical door manufacturers.  
However, it can be expected that the door prices will be in excess of $3,000 for STC 45 assemblies and 
$4,200 for STC 50 door systems (for single width doors). 

Although the range of STC 42 -STC 55 is shown above, there are acoustical door assemblies with ratings 
higher than STC 55.  However, above STC 55, the price increases dramatically. 

When using acoustical door assemblies which must provide sound isolation from anything other than 
human speech, the one third octave band or octave band transmission loss requirements should be 
included in the project specifications.  That is, where the noise source will be aircraft, road traffic, 
mechanical equipment, music, or any source other than people talking, note on the door schedule that it is 
an acoustical door (without noting the door STC) and provide the one third octave band or octave band 
transmission loss requirements in the acoustical door specification. 

 

Where doors must have an acoustical rating greater than STC 52, where the use of acoustical door 
assemblies is to be avoided, or where people will use the door while a noise sensitive function is taking 

resistant, fabric-wrapped glass fiber acoustical wall panels.  The use of a sound lock entrance generally 
results in a 10 to 15 point improvement in the STC of the entrance.  That is, two STC 45 doors on a 
vestibule would result in an overall rating for the entrance of STC 55 to STC 60.  

 



























































January 26, 2025

Dear Members of the Planning Commission,

My name is Gracie and I am a 4th generation member of the Stony Point community. I am writing in 
support of the K9 Hotel proposal from Nikki and Cody Marcum. 

I grew up on the 3500 block of Gilbert Station Rd. and built a home just down the street where I am 
raising my children. Nikki was also raised in Stony Point and is now raising her children here. We feel 
confident, that as a longstanding community member, Nikki and Cody will only conduct their business in 
a manner that protects and preserves the reasons we all love this community and have chosen to plant 
ourselves here. 

The nature of a kennel does not imply a perpetual, daily stream of traffic that is disruptive to our 
community. It seems that traffic would be isolated to drop off and pick up, at low volume and such close 
proximity to entry and exit from Route 20, and would, beneficially, bring exposure and income to the 
one food establishment located in our community to passersby. The success of that market is also 
important to our family as they provide support to our local fire department and school, and are a 
singular source of camaraderie for family and children of all ages.

While noise may be of concern to some in closer proximity to the site, we feel confident that Nikki and 
Cody have carefully researched and will implement strategies to both prevent and mitigate this concern, 
and would approach any situation that deviates from a normal level of noise with care and concern for 
neighbors- ie. may determine that a particular dog is not a candidate for ongoing outdoor time or return 
to the kennel. Though all neighbors may not know the Marcum family, I confidently submit that they 
would be receptive to ongoing feedback, and respond to all inquiries with kindness, respect, and a view 
toward resolution and continued improvements. 

A kennel is consistent with a love for animals that many, likely most, members of our community have, 
and we are not of the opinion that a kennel is a detriment to the beauty or purpose of this rural area. 
While our family would strongly oppose the building of high-volume residences or large-scale 
commercial businesses that are inconsistent with the community, we fully support existing families 
creating a livelihood on the property they purchased and maintain. 

Thank you for your time and consideration of this comment.

Respectfully,

Gracie S.



 
 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

 



 















































White Farm, Irvin & Emily White

Charlottesville, VA 22911
whitefencing@gmail.com
(540) 406-2309

October 25, 2024
Shoaf

Senior Planner I, Community Development
Albemarle County

Charlottesville, VA 22902

SENT 

, The K9 Hotel, 

approval of this permit for many reasons.

want to improve 

-

that they meet County regulations. 
The Marcums

support small local 

overall.

The 

unique. The K9 Hotel will be
convenient for many in the Stony Point community which has many single-family n pite 
the rural area zoning.

Irvin White Emily White

Cc:






