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 1.0 Summary 
 

We have completed an analysis of potential noise impacts related to the proposed 
replacement of the rear Service Building at BMW of Darien.   

 
 1.1  Project Description 

 
According to the provided architectural design drawings dated 1/11/2021 and 
zoning site plan dated 1/12/2021, the existing rear service outbuilding at 
BMW of Darien will be demolished and replaced with a new two-story 
structure with 37 first-level rooftop parking spaces to be used by staff.  The 
parking will be accessed by a one-way ramp at the northeast corner of the 
building.  The car wash/dry/vacuum functions of the existing building will be 
relocated to a stand-alone car wash in the main parking area approximately 
110 ft. to the south of the present car wash lane.   
 
We understand that potential acoustical impacts related to the new structure 
require evaluation, particularly the potential for vehicle noise impacts on 
adjoining residences during AM Peak periods of staff arriving to the roof 
parking deck. 
 
This study proposes relevant noise evaluation standards, including results of 
a survey of existing background noise on site.  The following potential noise 
impacts have been evaluated: 
 
� Parking deck activity, including change in the number of vehicle 

movements (as provided by the project traffic study) and discrete noise 
from car doors or alarm chirps  

� Addition of the proposed rooftop HVAC equipment 
� Relocation of the car wash/dry/vacuum functions 

 
 1.2  Results 

 
When the proposed noise mitigation measures are taken into account, each 
listed aspect of the project is expected to result in a net reduction in noise 
impact on the adjoining residential properties versus the present condition.   
 
Combining these aspects, the total noise impact of the new rear building is 
expected to be lower than that of the existing rear lot surface parking, 
structure, and activity. 

 
 1.3  Recommendations 

 
The above projections are contingent on incorporation of the following 
recommendations detailed in this report: 
 
� Walls around the perimeter of the parking deck as well as at the HVAC 

areas should remain continuous and solid as proposed.  These walls 
should remain at least as high as currently proposed (to elevation 78 ft.)  
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The wall should continue around the landing at the top of the access 
ramp, as currently proposed, to shield that opening into the deck. 
 

� Car wash drying operation is not recommended before 7 a.m. or after 
10 p.m. based on the State of Connecticut noise code limits that may 
apply.  If the car wash dryers will be replaced, lower-noise blowers are 
recommended. 
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 2.0 Standards for Evaluating Noise Impacts 
 

This study refers to the following regulations and standards to evaluate potential 
noise impacts of the proposed facility. 

 
 2.1  Town of Darien Code 

 
Section 38-51 (Noise) of the Darien, Connecticut Code of Ordinances 
prohibits noise levels that exceed the standards of the State code summarized 
below. 

 
 2.2  State of Connecticut Code 

 
Title 22a (Environmental Protection) of the Regulations of Connecticut State 
Agencies establishes relevant limits on noise transmission between 
properties, and is incorporated by the Town of Darien code. 
 
Section 22a-69-3.5 (Noise zone standards) limits noise transmission from a 
Class B Emitter (which includes both Automobile Parking and Automotive 
Dealers) to a Class A Receptor (which includes residences) to a maximum of 
55 dBA outdoors during daytime (7 a.m. to 10 p.m.) and 45 dBA outdoors 
during nighttime. 
 
Where unrelated background noise already exceeds the above limits, Section 
22a-69-3.6 (High Background Noise Areas) establishes that a noise source 
may not exceed the background noise level by 5 dBA or more, and in no case 
may exceed 80 dBA. 
 
Section 22a-69-1.7 (Exclusions) excludes from regulation “any mobile source 
of noise,” including automobiles.  This exclusion does not apply after such a 
source has parked and shut off its engine and begun to unload, such as at a 
loading dock.  Stationary noises such as slamming doors or alarm arming 
chirps from a parked vehicle may therefore still be subject to the above limits. 

 
 2.3  Traffic Noise References 

 
The Connecticut Department of Transportation (CTDOT) regulates noise 
impact from changes in vehicular traffic, as summarized in the May 2017 
CTDOT Highway Traffic Noise Abatement Policy.  While these state policies 
only regulate federally-supported projects, the underlying standards may 
provide useful context for understanding when traffic noise impacts may 
exist. 
 
The CTDOT Policy adopts Federal Highway Administration (FHWA) 
standards for defining a noise impact, which includes projected traffic noise 
that “substantially exceeds” existing noise by 15 dBA or more.  In general, the 
FHWA allows each state to choose a threshold for a “substantial” noise 
increase in the range of 5 dBA to 15 dBA, and no state may consider an 
increase of less than 5 dBA to be a “substantial” noise increase for federal 
purposes. 
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In the December 2011 FHWA publication “Highway Traffic Noise: Analysis 
and Abatement Guidance”, a 3 dBA increase in sound level is described as a 
“Barely Perceptible Change” while a 5 dBA increase is a “Readily Perceptible 
Change”.  Each increase of 10 dBA is classified as a doubling in loudness. 
 
Based on the above, changes to traffic that result in less than a 5 dBA increase 
in noise would not be considered substantial by the FHWA, and changes of 
less than 3 dBA may not be perceived as a difference at all.  This does not 
necessarily mean that individual vehicles will not be audible, only that the 
overall environment—combining the noise level, duration, and frequency of 
vehicle sounds—would not likely be perceived as a change to the present 
condition. 
 

 2.4  Evaluation Criteria Summary 
 

In summary, the Connecticut noise code (incorporated by the Town of 
Darien) and CTDOT/FHWA guidance along with the existing baseline noise 
levels at the site present reasonable criteria for noise impact evaluation of the 
proposed project: 
 
� Fixed noise sources including the HVAC, individual vehicle 

doors/alarms, and the car wash will be evaluated against the Connecticut 
noise code limits that may apply, as well as against the current noise level 
from the existing surface lot and Service Building.  Projections that meet 
the code noise limits and do not show more than a 3 dBA change from 
the current condition or prevailing background noise do not likely show a 
perceptible impact. 
 

� Changes to the number of vehicle movements at the rooftop parking lot 
versus the existing surface lot, which may result in a relative increase or 
decrease in noise, will be evaluated against relevant traffic noise 
references.  Projections that do not show more than a 3 dBA change from 
the current condition or prevailing background noise do not likely show a 
perceptible impact. 

 
While these standards will be used for evaluation of the noise projections 
summarized in this report, the applicability of any law, code, standard, or 
other regulation to this project or site must be determined by an attorney 
and/or the architect/engineer of record. 
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 3.0 Existing Conditions 
 

Continuous 24-hour noise monitoring was conducted at the site of the proposed 
project to characterize existing noise levels.  The monitor was installed at the far 
northwest corner of the existing Service Building rooftop, using a microphone 
elevated on a tripod to approximately 21 feet above ground level (see photo).  This 
location was selected to collect measurements as close as feasible to the top floor 
window of the nearest residence at 71 Hale Lane, with similar exposure to I-95.   
 
Figure 1: Noise Monitor Location 
 

 
 
Measurements were conducted over a 24-hour weekday period (November 18-19, 
2020), and consisted of a series of contiguous 1-hour periods.  Hourly values of Leq, 
L10 and L90 were recorded on the A-weighted scale (dBA).  Details of the 
measurement setup and full hourly noise results are attached in Appendix A.  The 
following chart illustrates the variation in continuous background ambient noise (L90, 
as discussed in the Appendix) during the survey. 
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Figure 2: Background Noise at Existing Building Roof, dBA L90 
 

 
  

As shown above, the lowest background noise L90 was 54 dBA at both 4-5 p.m. and 
2-3 a.m.  During the early-morning arrival hours from 6 a.m. onward, the lowest 
background noise L90 was 60 dBA at 8-9 a.m.  The highest measured background 
noise L90 was 64 dBA at 7-8 a.m.  
 
For reference, per the traffic noise guidelines in Section 2.3, the highest measured 
background sound level of 64 dBA would subjectively sound about twice as loud as 
the lowest measured value of 54 dBA.  A sound level of 64 dBA is similar to a normal 
conversational vocal effort at 3 feet distance, so a raised voice may be necessary when 
background noise approaches this level. 
 
These results are consistent with expected levels of continuous noise near a busy 
highway, with the variation likely attributable to changes in traffic speed and density.   
The predominant source of continuous background noise at the site was traffic on 
I-95, visible approximately 650 feet to the south.  Other audible sources of 
continuous noise during the survey were truck activity at the adjoining landfill to the 
west and at the adjoining Whole Foods Market to the east, where loading dock 
activity, idling refrigerated trucks, backup alarms, and similar sounds were observed 
throughout our visits to the site.  
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 4.0 Projection of Noise Impacts 
 

Noise transmission from the site was studied using a 3-D sound propagation model 
implemented in Datakustik CadnaA software.  The software accounts for factors 
including distance attenuation, ground absorption, surface reflection, screening, and 
related aspects based on the ISO-9613 standard for sound propagation outdoors.  Site 
conditions including layout, topography, structure dimensions, and vehicle paths 
were taken from provided concept documents and site surveys along with public 
satellite imagery. 

 
 4.1  Parking Structure 

 
Changes to noise transmission from the new rooftop parking structure can be 
divided into two aspects.  First, overall changes in local traffic noise may 
result from changed vehicle movement counts and from raising the elevation 
of the lot from the surface to the rooftop.  Second, discrete noise events may 
occur from parked vehicles such as car doors and alarm chirps.  Each of these 
aspects will be discussed further below. 
 
 4.1.1  Local Traffic Noise 
 
The traffic noise study for the project (by others) anticipates the following 
changes to vehicle movements at the rear lot and Service Building on a daily 
and an AM Peak Hour basis: 
 
Table 1: Rear Lot Traffic Count Summary (By Others) 
 

Trip Activity 

Existing Trips Future Trips Change 

Daily 
AM 

Peak 
Daily 

AM 
Peak 

Daily 
AM 

Peak 

Parking 88 22 92 32 +4 +10 

Service/Wash/Vac 606 62 170 22 -436 -40 

TOTAL 694 84 262 54 -432 -30 

 
Projected staff parking trips are expected to increase, but the elimination of 
all car wash and vacuum trips will result in a net reduction of vehicle 
movements at the rear lot: 432 fewer trips per day, and 30 fewer trips in the 
AM Peak period. 
 
For traffic noise assessment, a proportional modeling analysis was used to 
determine whether there was potential for substantial noise impact. The 
expected increase in future noise levels between Existing and Future trip 
counts is calculated using the following equation: 

  
Increase in Noise Level, dBA = 10 x log10(Future Trips/Existing Trips)   
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The following table summarizes the resulting projections for the change in 
noise level due purely to the anticipated change in vehicle counts: 
 
Table 2: Traffic Trip Count Effect on Noise, dBA 

 

Activity 

Change, dBA 

Daily 
AM 

Peak 

Parking +0.2 +1.6 

Service/Wash/Vac -5.5 -4.5 

All Trips -4.2 -1.9 

 
In addition to noise changes caused by an increase or decrease in vehicle 
movements, noise changes due to the geometric configuration of the new 
building versus the surface lot must also be accounted for at the parking deck 
specifically.  (Movements related to the service lanes will remain at grade, 
and movements related to the car wash will be eliminated.)   
 
Using a 3-D model of the proposed structure including the access ramp and 
the perimeter walls, noise propagation was calculated for a vehicle source 
driving down the center lane of the deck versus the center lane of the existing 
surface lot, and for a vehicle source driving along the access ramp versus the 
existing rear surface lane in the same location. 
 
The worst-case receiver point was outside the top floor window of 71 Hale 
Lane (approximately 28 feet above the existing surface lot elevation), the 
closest residential window to the lot.  According to the project team, these 
windows are currently non-operable and overlook an interior atrium. 
 
The results of this comparison are summarized below.  While the new 
elevation places the vehicles somewhat closer to the receiver, the new 
perimeter walls and ramp parapet wall result in a net reduction in noise 
transmission on each trip. 
 
Table 3: Per-Trip Geometric Effect to 71 Hale Lane, dBA 

 

Location 
Geometric Change to 71 Hale 

Lane, dBA 

Proposed Deck vs. Existing Lot -4.1 

Proposed Ramp vs. Existing Rear Lane -1.9 
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The overall projected change in parking noise at the nearest receiver (71 Hale 
Lane) is the sum of both factors (traffic count and geometric effect), while the 
change in service/car wash noise at grade remains due to vehicle counts 
alone: 
 
Table 4: Projected Total Change in Traffic Noise (71 Hale Ln), dBA 

 

Activity 

Change, dBA 

Daily 
AM 

Peak 

Parking (Ramp) -1.7 -0.3 

Parking (Deck) -3.9 -2.5 

Service/Wash/Vac -5.5 -4.5 

 
The noise reduction provided by the proposed deck perimeter walls and ramp 
parapet wall are expected to overcome the increase in parking trips, resulting 
in a net reduction in noise impact for both daily and AM Peak periods.  Noise 
levels at lower floors and/or at other residences will be less due to the 
increased distance and screening. 
 
This conclusion is contingent on the following assumptions and 
recommendations: 
 
� The proposed roof edge wall must rise to an elevation of 78 ft., as 

currently proposed. 
 

� The proposed roof edge wall must be continuous and solid, as currently 
proposed.  The proposed steel stud wall faced with furring, plywood, and 
Trespa panels suits this purpose. 

 
� The extent of the roof edge wall should wrap around the top landing of 

the access ramp to conceal the opening to the rooftop parking deck, as 
currently proposed. 

 
 4.1.2  Parked Vehicle Noise 
 
The 3-D acoustic model was also used to examine how noise from parked 
vehicles, such as doors and alarm chirps, may change from the existing 
condition.  These impacts can also be compared to the Connecticut noise 
code standard that may apply. 
 
Short impulses of sound due to car doors and setting car alarms can range 
from roughly 70 dBA to roughly 85 dBA at 3 feet away.  Based on the 
proposed roof geometry (including perimeter wall) and parking arrangement, 
the following summarizes the expected range of absolute sound levels at the 
nearest residence (top floor window of 71 Hale Lane), as well as the change 
from the same activity when it occurs on the existing surface lot. 
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Table 5: Projected Level & Change in Stationary Noise, dBA SPL 
 

Door/Alarm Noise at 71 Hale Top Floor 38 to 53 

Change from Existing Surface Lot -7 

 
The screening provided by the new structure is expected to reduce parked 
vehicle noise by 7 dBA as compared to the same activity on the existing 
surface lot.  Based on the range of typical noise levels for car doors and alarm 
arming chirps, individual noises may reach 38 dBA to 53 dBA outside the top 
floor window of 71 Hale.  Noise levels at lower floors and/or at other 
residences will be less due to the increased distance and screening. 
 
The loudest end of this range (representative of alarm chirps) remains within 
the 55 dBA daytime noise limit of the Connecticut noise code, and is also 
below the lowest measured background noise L90 on site of 54 dBA.  Per the 
Code allowance for “high background noise areas”, the lowest overnight code 
limit becomes 54 + 5 = 59 dBA, also well above these projections.   
 
In addition to being within these code limits, transmitted noise of 53 dBA is 
unlikely to have a perceptible impact above the measured background noise 
per the project impact criteria.  This comparison is based conservatively on 
the absolute lowest measured background noise L90 of 54 dBA rather than the 
even higher AM Peak period background noise, because the background 
noise will fluctuate from day to day and season to season. 
 
This conclusion is contingent on the following assumptions and 
recommendations: 
 
� The proposed roof edge wall must rise to an elevation of 78 ft., as 

currently proposed. 
 

� The proposed roof edge wall must be continuous and solid, as currently 
proposed.  The proposed steel stud wall faced with furring, plywood, and 
Trespa panels suits this purpose. 

 
� The extent of the roof edge wall should extend around the top landing of 

the access ramp to conceal the opening to the rooftop parking deck, as 
currently proposed.   
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 4.2  HVAC 
 
The 3-D acoustic model of the site was used to study potential noise 
transmission from outdoor HVAC units on the building rooftop, based on the 
provided equipment layout and noise ratings.  Indoor fresh air and exhaust 
systems ducted to the outside have only been reviewed in concept, since a 
detailed indoor HVAC design is still being developed. 
 
 4.2.1  Outdoor Equipment 
 
Six outdoor condensing units are proposed for the first level rooftop, along 
the south perimeter of the parking deck.  The units will be installed between 
the second-level Parts Department wall and an 8 ft. tall acoustic wall to shield 
them from the residences to the north.  The following equipment has been 
analyzed based on provided octave band manufacturer noise ratings: 
 
Table 6: Rooftop HVAC Units 
 

Unit Qty. / Size 

Carrier 38AUQA16 (2) 15-Ton 

Carrier 38AUQA08 (1) 7.5-Ton 

Carrier 25HCE460 (1) 5-Ton 

Carrier 25HCE436 (1) 3-Ton 

Carrier 38MAQB18 (1) 1.5-Ton 

 
Based on the provided layout and sound ratings, total outdoor noise 
transmission from all of the above equipment operating concurrently to the 
nearest residential neighbor (the top floor window of 71 Hale Lane) is 
projected to be below 40 dBA, below both the nighttime and daytime limits of 
the Connecticut noise code.   
 
This is also well below the lowest measured background noise L90 on site of 
54 dBA, which means transmitted noise from this equipment is unlikely to be 
measurable or perceptible at any hour.  Noise levels at lower floors and/or at 
other residences will be less due to the increased distance and screening. 
 
This conclusion is contingent on the following assumptions and 
recommendations: 
 
� The proposed HVAC wall must rise to 8 feet above the deck level, as 

currently proposed. 
 

� The proposed HVAC acoustic wall must be solid, not slatted or otherwise 
open.  This could be accomplished by backing or sandwiching decorative 
slats with two layers of solid 3/4 in. marine plywood or its weight 
equivalent.  The proposed steel stud, furring, plywood, and Trespa 
perimeter wall assembly would also be suitable for the HVAC areas. 
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� The type, capacity, quantity, noise output, and location of installed 
rooftop units are assumed to remain as proposed with no changes or 
alternate equipment substitutions.  

 
 4.2.2  Indoor Systems 
 
We understand that detailed equipment and duct designs for indoor 
mechanical equipment at the Service Building are still under development. 
Exhaust or fresh air systems that may be ducted to the outdoors should be 
designed to comply with the noise regulations and standards outlined in 
Section 2.0.  
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 4.3  Car Wash 
 
Relocation of the car wash function from the existing Service Building to a 
new stand-alone wash site approximately 110 feet away from its present 
location will represent a substantial acoustical change to the rear lot.   
 
During our site visit, we measured car wash noise as high as 92 dBA at 10 feet 
from the wash tunnel.  This highest noise level was associated with the dryer 
blowers operating, which appear to run for approximately one minute each 
wash cycle.  The three blowers appear to be unducted, unhoused air fans with 
nozzles located immediately behind the open wash lane exit, directly exposed 
to the outdoors as shown below.  According to the traffic trip estimates (by 
others), this dry cycle may occur 144 times per day and 14 times during the 
AM Peak hour, or every 4 minutes.  The wash cycle and shop vac aspects of 
the car wash operation were at least 20 dBA quieter outdoors than this dryer 
cycle. 
 
Figure 3: Car Wash Exit Air Blowers 
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Using these field measurements, we modeled the dryer cycle noise in the 3-D 
acoustical model of the site to compare its impact in the proposed location to 
that in its current location.  The following table summarizes the results at the 
nearest residence to the existing location (outside the top floor window of 
71 Hale Lane), currently the worst-case receiver of blower noise.  The graphic 
below maps the projected site-wide noise reduction from the existing to the 
new location. 
 
Table 7: Car Drying Noise at Nearest Residence, dBA 
 

Existing Location to 71 Hale Ln Top Floor 63 

Proposed Location to 71 Hale Ln Top Floor 47 

Change -16 

 
Figure 4: Noise Reduction at 28’ Elevation (Proposed vs. Existing) 
 

 
 
The noise contour lines show that the northwest properties (including 71 
Hale Lane) are expected to achieve at least 10 dBA and up to 16 dBA 
reduction because of shielding by the new Service Building itself.  Northeast 
receivers should experience up to 10 dBA of noise reduction when the car 
wash is moved.  Areas south of the grey contour line are expected to 
experience an increase in car wash noise with the relocation, primarily the 
BMW of Darien site itself. 
 
Car wash dryer noise will still likely exceed the 45 dBA night code limit, and 
may still reach the 55 dBA daytime limit at the nearest residences to the new 
location (such as 50 Hale Lane).  While the prevailing measured background 
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noise of up to 64 dBA will tend to minimize perceptible impacts and increase 
the code limit with the High Background Noise Areas allowance, operation 
of the car drying cycle is not recommended before daytime hours begin at 
7 a.m. or after nighttime hours begin at 10 p.m.  If new/replacement dryer 
equipment is installed at the new location, lower-noise blowers should be 
given preference. 
 
This conclusion is contingent on the following assumptions and 
recommendations: 
 
� The proposed roof edge wall must rise to an elevation of 78 ft., as 

currently proposed. 
 

� The proposed roof edge wall must be continuous and solid, as currently 
proposed.  The proposed steel stud wall faced with furring, plywood, and 
Trespa panels suits this purpose. 

 
� Use of the car dryer cycle is not recommended before 7 a.m. or after 

10 p.m.  If new equipment is installed at the new location, lower-noise 
blowers should be given preference. 
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 4.4  Overall Noise Impact 
 
Each of the potential noise impacts examined in this study should result in a 
net noise reduction to the adjoining residences: 
 
� The proposed parking deck and ramp walls should result in a net 

decrease in daily and AM Peak vehicle trip noise compared to existing 
surface lot activity, despite the increase in staff vehicle movements 
accessing the roof parking deck. 
 

� Noise from parked vehicles (doors, alarm chirps) is projected to be 7 dBA 
quieter than from the existing surface lot because of the solid, continuous 
perimeter walls.  In the proposed design, such noises are expected to be 
lower than the lowest measured background noise on site. 
 

� Noise from the proposed rooftop HVAC is projected to be lower than the 
lowest measured background noise on site, and within the code limits 
that may apply. 
 

� Noise from the car wash operation is expected to reduce substantially (as 
much as 16 dBA) because of the increase in distance to the residences 
and screening by the new building itself.   

 
Cumulatively, the existing car wash operation is the loudest component of the 
rear lot activity and will operate continuously throughout the day.  The 
removal of this continuous source of loud noise from the rear lot is therefore 
expected to result in a substantial overall reduction of total noise impact to 
the adjoining residential properties on both an AM Peak and an overall daily 
basis. 
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Appendix A: Noise Survey Results 
 
The site noise measurements were conducted with a Brüel & Kjær Model 2250 sound level 
meter, calibrated before and after readings using a Brüel & Kjær Model 4231 sound level 
calibrator.  A windscreen was used to protect the microphone from wind-generated noise.  
Winds were less than 10 mph during most of the survey, and less than 6 mph during the 
overnight and early-morning peak hours.  The table below provides the detailed hour-by-hour 
results of the noise monitoring. 
 
Table A1: Results of Noise Monitoring at Existing Building Roof, dBA SPL 
  

Beginning of Hourly Period L90 Leq L10 

Wednesday November 18, 2020, 11:00 a.m. 58 61 64 

12:00 noon 57 60 63 

1:00 p.m. 57 61 63 

2:00 p.m. 62 70 73 

3:00 p.m. 56 62 64 

4:00 p.m. 54 58 62 

5:00 p.m. 56 59 62 

6:00 p.m. 59 60 61 

7:00 p.m. 59 61 62 

8:00 p.m. 58 60 61 

9:00 p.m. 57 59 61 

10:00 p.m. 57 59 61 

11:00 p.m. 56 58 60 

Thursday November 19, 2020, 12:00 midnight 55 57 59 

1:00 a.m. 55 57 59 

2:00 a.m. 54 57 59 

3:00 a.m. 55 57 59 

4:00 a.m. 58 60 62 

5:00 a.m. 62 63 65 

6:00 a.m. 63 64 66 

7:00 a.m. 64 65 66 

8:00 a.m. 60 62 64 

9:00 a.m. 61 63 65 

Thursday November 19, 2020, 10:00 a.m. 63 65 67 

 
Leq is the continuous equivalent sound level: the single sound pressure level (SPL) that, if 
constant, would contain the same sound energy as the actual fluctuating sound. The Lx is the 
percentile level, where ‘x’ is from 0 to 100 and corresponds to the percentage of the 
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measurement time that the sound level has been exceeded.  For example, an hourly L10 value 
of 50 dBA means that the loudest 10 percent of the hour was at least 50 dBA. 
 
The 10th percentile L10 is often regarded as an indication of sustained peak traffic noise during 
a steady flow of evenly-spaced vehicles.  The 90th percentile L90 is often regarded as the 
sustained background noise level without intermittent discrete events.  These two statistical 
values are commonly used in long-term noise surveys, since the instantaneous maximum or 
minimum values during each hour may occur for only a fraction of a second. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The results and information provided in this report are supplied for the addressee and only for the purposes of this 
project.  This report inclusive of findings, sketches, and recommendations may not be duplicated or reused in any 
way, or applied to different projects by any party.    
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