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MOTION OF SANTA FUEL, INC.  

TO REOPEN AND MODIFY THE DECISION FOR PETITION NO. 1592  

DUE TO CHANGED CONDITIONS 

 

I. INTRODUCTION 

 

Pursuant to Connecticut General Statutes (“Conn. Gen. Stat.”) §4-181a(b)1, Santa Fuel, Inc 

(“SFI” or “Petitioner”) hereby moves to reopen the evidentiary record and modify, based on 

changed conditions, the decision of the Connecticut Site Council (the “Council”) not to issue a 

declaratory ruling in Petition No. 1592. 

Based on the changed conditions and new facts discussed herein, including substantial 

modification to the Project (as that term is defined below), the Petitioner respectfully requests the 

Council to reopen the Petition No. 1592 proceeding, consider the changed conditions and new 

information presented, and issue a declaratory ruling that will allow for the construction, 

maintenance, and operation of the Modified Project (as that term is defined below). 

II. BACKGROUND 

On September 19, 2023, the Petitioner submitted to the Council a Petition for Declaratory 

Ruling pursuant to Conn. Gen. Stat.§§ 4-176(a) and 16-50k(a), for the proposed construction, 

maintenance, and operation of an approximate 3.85 MW AC ground mounted solar 
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photovoltaic electric generating facility (the Project) located at 159 South Road in Somers, 

Connecticut (the “Project Site”).   

The Project will support state energy policies as set forth in Conn. Gen. Stat. §16a-35k, 

including the goal to “develop and utilize renewable energy resources, such as solar and wind 

energy, to the maximum practicable extent.”  The Project will provide clean, renewable, solar-

powered energy to the Connecticut Light and Power Company d/b/a Eversource Energy 

(“Eversource”) and assist the state in meeting its legislatively-mandated obligations.  The Project 

will also assist the state in reducing greenhouse gas emissions and pollutants. 

Before filing the Petition with the Council, the Petitioner actively sought input from the 

Town of Somers land use boards, including meetings with the Somers Conservation Commission 

and Zoning Commission.  After receiving the Petition, the Council completed a thorough 

information gathering process and granted the Town of Somers request for a public hearing.  

During the course of the review, the Petitioner responded to 58 interrogatories of the Council.  The 

Council conducted an evidentiary hearing and public hearing on January 11, 2024.  At the public 

hearing session, interested parties were afforded the opportunity to provide oral limited appearance 

statements.  Interested persons were also afforded the opportunity to provide written limited 

appearance statements at any time up to 30 days after the close of the evidentiary record.  No 

limited appearance statements, oral or written, were provided.  At the conclusion of the evidentiary 

hearing, the Council closed the evidentiary record.  Subsequently, at its regular meeting on March 

14, 2024, the Council issued Findings of Fact, an Opinion, and a Decision and Order, denying the 

Petition for a declaratory ruling.   

For reasons discussed in Section IV below, the Petitioner respectfully submits that the 

concerns expressed by the Council during the Petition No. 1592 proceeding and provided in the 
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Council’s Opinion and Decision and Order have now been satisfactorily addressed.  The Petitioner 

therefore requests that the Council grant its motion to reopen on a showing of changed conditions 

and approve the Petition.   

III. STATUTORY AUTHORITY 

Pursuant to Conn. Gen. Stat. §4-181a(b), the Council has the authority to reopen and 

modify the Decision due to changed conditions that have occurred since the Decision was issued.  

Conn. Gen. Stat. §4-181a(b) provides, in relevant part that, “[o]n a showing of changed conditions, 

the agency may reverse or modify the final decision, at any time, at the request of any person or 

on the agency’s own motion.”  Changed conditions may exist when there is “new information or 

facts, identification of any unknown or unforeseen events or evidence… that were not available at 

the time of the final decision.” 

Consistent with this authority, the Council has reopened a number of dockets and petitions 

involving solar and other electric generating facilities and modified final decisions based on 

changed conditions and new facts.  As the discussion of changed conditions and new facts and 

evidence below demonstrates, the Petitioner satisfies the applicable standards with respect to 

reopening this proceeding and modifying the Decision. 

IV. CHANGED CONDITIONS AND NEW INFORMATION 

The Petitioner listened carefully to the Council’s deliberations and the concerns expressed 

during their review of the Draft Findings of Fact on February 29, 2024 and March 14, 2024.  The 

Petitioner also reviewed the Opinion and Decision and Order prepared by the Council. Taking 

these and other factors into consideration, the Petitioner has made the decision to modify the 

Project’s size and layout.  The Project will now provide approximately 3.575-megawatt AC of 

energy at the point of interconnection which will now be located on Mountain View Road (The 
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Modified Project).  Details on the Modified Project may be found in the Revised Site Plans 

attached hereto as Attachment A. 

A. MODIFIED PROJECT 

The following is a summary of changes that were made to the Project: 

• The array was shifted to the north; 

• 442 panels were eliminated from the southern and southwestern portions of the array;  

• Stormwater management basin #2 (southern basin) was relocated further away from 

South Road;  

• The proposed row of evergreen trees between the array and the residence at 187 South 

Road has been relocated to the edge of the clearing limits and extended around the 

corner and along the western edge of the fence line between the array and South Road;  

• The point of interconnection has been relocated from the South Road frontage to the 

Mountain View Road frontage. A dead-end access drive with turn-around has been 

added at this location to provide the required access for maintenance of the utility poles.  

Due to sight-line limitations at this location, a permanent sight line easement across 

other land of the Project Site owner will be required to the required sight distance.  A 

Sight Line Demonstration Plan demonstrating the available sight lines and proposed 

easement are included in the Revised Site Plan set provided as Attachment A;  

• Equipment pad #2 (northern pad) has been shifted to the north, further away from the 

eastern property line; 

• Sound barrier walls have been added adjacent to the inverters at the two equipment 

pads to reduce noise levels at the adjacent property line to the east.  

• The existing gated access drive at the northern end of the property will now be used as 

the main access drive to the solar facility; and 

• The chain link fence has been replaced with an agricultural style fence. 

 

 The Modified Project reflects: 

• An increase in the buffer and vegetation between the array and the existing residential 

property at 187 South Road. The separation distance from perimeter fence to the 

property line at 187 South Road has been increased from 57 feet to 172 feet.    

• An increase in the buffer and vegetation between the array and South Road. The 

separation distance from perimeter fence to South Road right-of-way has been 

increased from 123 feet to 178 feet.    

• The nearest grading associated with the construction of Stormwater Basin #2 has 

increased from approximately 34 feet from the edge of South Road to 198 feet. 

• The shift and elimination of solar panels in the southwest corner of the array allows for 

the retention of more of the existing trees and vegetation within the expanded buffer 

between the solar array and both South Road and the residential property at 187 South 

Road.   
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• The elimination of the visual impacts associated with the access drive and utility poles 

near the residences along South Road. 

• The elimination of the utility work necessary to extend a new circuit on the existing 

poles along South Road. 

• An overall reduction in the tree clearing from approximately 3.05 acres to 2.89 acres. 

• An overall reduction in clearing within the former orchard area from approximately 

5.30 acres to 3.71 acres.  

• An overall reduction in the Limit of Disturbance from approximately 22.1 acres to 21.6 

acres. 

• A reduction in the site grading. 

• An increase in the distance from equipment pad #2 to the eastern property line from 

80’ to 137’. 

• The relocation of equipment pad #2 and the addition of sound barriers at the two 

equipment pads results in a reduction in the noise levels at the eastern property line.  

All noise levels at the adjacent property lines will now meet both the daytime and night 

time noise limits.  A noise analysis and recommendations for the sound barriers 

prepared by Acoustical Technologies, Inc. are provided in Attachment B.   

 

 A revised Drainage Report reflecting the changes to the Modified Project has been 

prepared to replace the prior submission provided in support of the Petition and is attached 

hereto as Attachment C. 

 

B. NEW INFORMATION 

Both during deliberations and in the written Opinion, the Council expressed 

concerns regarding the proximity of Stormwater Management Basin #1 to the existing 

ponds at the site, and the potential impacts to the water quality.  As detailed in the petition, 

Stormwater Management Basin #1 is located in the hayfield area to the east of the existing 

ponds.  The intent of the Stormwater Management Basin is to intercept the runoff from the 

upgradient solar array, infiltrate the majority of the runoff back into the ground, and mete 

out the overflow during larger storm events to insure no flooding impacts downstream.  

The runoff collected in the basin will be clean runoff from solar array area.   
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Summary 
 
This document makes acoustic noise control recommendations that should assist in meeting the 
acoustic noise concerns during the operation of the inverters and transformers on the 159 South 
Road site in Somers, CT.  An acoustic assessment plan was developed and executed to acquire 
acoustic information useful in explaining and mitigating the potential airborne noise issues 
associated with the future operation of fourteen inverters and two transformers at the Somers 
Solar site.  This has been accomplished and the results show that the acoustic impact of operating 
the fourteen inverters and two transformers will be minimal with the recommended mitigation.   
 
The airborne noise levels expected to be generated by the fourteen inverters and two 
transformers operating at the Somers Solar site were estimated using data supplied by vendors to 
Louth Callan Renewables0.  The individual inverters1 were expected to produce average overall 
A-weighted sound pressure levels of 80 dBA reference 20 microPascals at 1 meter at startup and 
61 dBA at 1 meter (reference 20 µPa) for the individual transformer2.  The inverter levels drop to 
63.8 dBA after start up5.  Seven inverters and one transformer are planned for a north and south 
location on the east side of the site. The airborne noise levels from each equipment location were 
estimated at the closest property line, east of where the equipment was to be placed.  At startup 
the predicted airborne noise without mitigation indicated the inverters would produce 58 dBA at 
the north property line and 54 dBA at the property line next to the south site.  These airborne 
noise estimates are near or above the allowed daytime limit in a residential zone3,4.  The 55 dBA 
day time limit can be met without treatment since a startup lasting less than 15 minutes qualifies 
for a temporary 3 dB increase in noise level. 
 

The Somers site is located in a Residential Zone (A-1) on South Road and is surrounded by 
Residential Zones (A) 225 meters to the West and to the South and 79 meters to the north.  
Business (B) and Industrial (I) Zones are located at least 500 meters to the north.  Based on 
Noise Tools analysis7 the airborne noise from the fourteen inverters and two transformers should 
be below the 45 dBA noise limit at distances greater than about 75 meters.   All nearby 
residential properties at greater distances are expected to be well below the day time and night 
time Residential Zone noise limits for an emitter in a Residential Zone.  The closest property line 
to the east is only about 41.8 meters from the north group of seven inverters and one transformer 
so noise mitigation will be required during start up to bring the property line noise level below 
the night time noise limit of 45 + 3 = 48 dBA for both the north and south inverters.  No 
mitigation is necessary to meet the 55 dBA day time limit with a startup of less than 15 minutes. 
 
Operation during night time hours mean reducing the inverters airborne noise during start up at 
both locations and should be directed at adding a sound barrier treatment to block the inverter’s 
noise from reaching the adjacent residential property.  This approach places a transmission loss 
treatment on a chain link fence next to the inverters.  ABBC-EXT-R Sound Curtains can be used 
to provide the necessary mitigation.  The inverters at both sites should be treated as shown in 
Figure 5 with either an 8-foot (south) or 9-foot (north) noise barriers on the east side of the 
inverters to limit airborne noise escaping to the east.  Predicted startup airborne noise levels as 
shown in Table 3 are expected to be below 45 + 3 = 48 dBA at the residential property line.  This 
noise control approach should remove any acoustic concerns about siting and operating the 
fourteen inverters and two transformers at the Somers Solar site. 
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Introduction 
 
Acoustical Technologies Inc. was tasked with an assessment of potential acoustic noise issues 
associated with fourteen inverters and two transformers generating airborne noise that may reach 
the residential properties adjacent to the Somers Solar site near 159 South Road in Somers, CT.   
Responding to a request from Martin Mija and Andrew Kellar, a task to evaluate the airborne 
noise issue was issued on August 2, 2024. The task estimates the property line airborne noise to 
be produced by the fourteen inverters and two transformers in order to identify potential noise 
issues.  If necessary, noise mitigation will be developed to implement a noise control approach 
that will eliminate any acoustic noise concerns during the equipment’s operation.  
 
The purpose of this effort is to utilize the available acoustic information1,2,5 to mitigate the 
potential airborne noise issues associated with the operation of fourteen inverters and two 
transformers at 159 South Road in Somers, CT.  The State of Connecticut3 and the Town of 
Somers4 Noise Ordinances have been consulted to assess the impact of the estimated acoustic 
levels. (The day time airborne noise levels should be kept below 55 dBA reference 20 μPa while 
the night time noise levels should be kept below 45 dBA.)  Noise mitigation may be required and 
could be appropriate in order to reduce the airborne noise propagated by the fourteen inverters 
and two transformers to the Northern Connecticut Land Trust, the closest neighbor’s property 
north of Mountain View Road and directly east of the two inverter locations. 
 
Acoustic Plan 
 
Table 1 provides estimates of the expected sound pressure levels from inverters and transformers 
in dB reference 20 microPascals (20 μPa) at each of the two closest property line locations.  
Columns 3 and 7 provides the A-weighted airborne noise estimates while the last two numbers in 
each column power sum the individual estimates to create the expected property line noise level 
without noise mitigation.  The startup estimate assumes an 80 dBA inverter source level while 
this level drops to 63.8 dBA after start up. The accuracy of these estimates is plus or minus 1 dB 
so the north location could require noise mitigation to ensure the 55 dBA limit is met. (Startup 
lasts less than 15 minutes so a temporary 3 dB increase in noise level is allowed.) 
 

Table 1. Estimated Property Line Noise Levels without Noise Mitigation at Startup 
Distance (ft) Distance (m) Receive Type Distance (ft) Distance (m) Receive 

South Location dBA  North Location dBA 
206.25 62.9 46.1 Inverter 137 41.8 49.8 
210.8 64.3 45.9 Inverter 138.2 42.1 49.7 
215.3 65.6 45.7 Inverter 139.3 42.5 49.6 
219.8 67.0 45.5 Inverter 140.5 42.8 49.6 
224.3 68.4 45.3 Inverter 141.7 43.2 49.5 
228.9 69.8 45.1 Inverter 142.8 43.5 49.4 
233.4 71.2 45 Inverter 144 43.9 49.3 
235.3 71.7 25.9 Transformer 146.2 44.6 30.2 

Start Up Level 54.0 Total   58.0 
After Start Up 38.1    42.1 
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Figure 1. Section of the Somers Zoning Map Near the Solar Site 
 

 

Inverters 

The Solar site is in a Residential A-1 zone with Residential A zones to the west and south.  The closest 
residential A zone is 225 meters to the west of the southern inverters at an elevation of 272 feet on South Road.  
Airborne noise levels there will be below 45 dBA. The closest residence to the south is 200 meters away at 187 
South Road at an elevation of 303 feet.  The airborne noise level there will be no higher than 45 dBA.  The 
closest residence to the north is 79.3 meters away at 159 South Road at an elevation of 306 feet.  The airborne 
noise level there will be no higher than 43 dBA.  Business and Industrial Zones are more than 500 meters to the 
north and northwest, and will not be affected by the inverter and transformer noise. The noise issue is to the east. 
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Figure 2. Noise Tools Chart for a Single Inverter at 137 Feet from the Property Line 

 
 
Figure 3. Estimated Property Line Noise Level from One Inverter in dBA re 20 μPa 

 

The inverter source level was identified in reference 1 
as 80 dBA at 1 meter. The octave band spectrum was 
identified in reference 5 and used below left to create 
the 80 dBA result at 1 meter.  The source height is 1.6 
meter (64 inches) while the receive height is 4.5 
meters (5 feet plus 10 feet of elevation at the property 
line). Google Earth indicates the inverters are at 308 
feet while the nearest property line is at 318 feet. 

This chart calculates the property line noise level 
137 feet from the closest inverter at the north 
property line location. It was used along with 
similar estimates for the other six inverters and 
the transformer shown in the right half of Table 1. 

Source Receiver 
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Efforts to reduce the fourteen inverters and two transformers airborne noise at the South Road 
location should be directed at adding a sound barrier treatment to block the inverter’s noise from 
reaching the adjacent residential property.  The transformers do not need noise mitigation since 
their source level is 19 dB lower than one inverter (80 dBA).  The noise control approach places 
a transmission loss treatment on a chain link fence next to the inverters.  Table 2 calculates the 
performance of noise barriers of different height at the two inverter locations.  In this table the 
noise barrier is 6 feet from the north inverter and both 3 meters & 6 feet from the south inverter. 
 
Table 2. Estimated Property Line Noise Levels with Noise Mitigation 
 

Distance Distance Receive Receive Type Distance Distance Receive Receive 

in Feet in Meters Level Level  in Feet 
in 

Meters Level Level 
  4.5 feet 8 feet Height   8 feet 9 feet 

South Location dBA (3m) dBA (6ft)  North Location dBA dBA 

206.25 62.9 44.2 36.1 Inverter 137 41.8 40.5 38.6 
210.8 64.3 44 35.9 Inverter 138.2 42.1 40.5 38.5 
215.3 65.6 43.9 35.8 Inverter 139.3 42.5 40.4 38.4 
219.8 67.0 43.7 35.6 Inverter 140.5 42.8 40.3 38.4 
224.3 68.4 43.5 35.4 Inverter 141.7 43.2 40.2 38.3 
228.9 69.8 43.3 35.2 Inverter 142.8 43.5 40.2 38.2 
233.4 71.2 43.1 35.1 Inverter 144 43.9 40.1 38.1 
235.3 71.7 25.9 25.9 Xformer 146.2 44.6 30.2 30.2 

206.25 Left 29.6 33.9 Left 137 41.8 34.1 34.1 
233.4 Right 28.7 32.8 Right 144 43.9 33.8 33.8 

 Direct 0.1 0.1   Direct 0.2 0.2 
Noise Total 52.3 44.9  Noise Total 49.3 47.5 

 
Table 2 calculates three different paths that noise can take to reach the property line. The first 
seven rows of numbers calculate the noise that diffracts over the top of the barrier from each 
inverter.  The eighth row is the direct path for the transformer which does not need mitigation.  
The ninth and tenth rows are for diffraction around the left and right edges of the barrier.  The 
eleventh row is for the direct path through the barrier. A typical calculation is shown in Figure 4. 
 
Table 2 provides the noise mitigation results for barriers of height 4.5, 8 and 9 feet.  A typical 
barrier blanket is 4.5 feet by 8 feet.  The seven inverters are assumed to occupy about 24 feet in 
length.  If they are spaced further apart, additional 4.5 by 8-foot blankets may be needed.  The 
4.5-foot column in the table assumes three blankets stretched horizontally while the 9-foot 
column assumes four blankets wide in a double row.  The first 8-foot column assumes 8-foot-tall 
blankets stacked side by side.  One row of five 4.5 by 8-foot blanket material will provide more 
margin to meet the 55 dBA day time limit at any separation distance from 6 feet to 4 meters at 
the southern location. For the inverters at the southern location, seven 8-foot pieces allows the 
night time noise limit of 45 + 3 = 48 dBA to be met.  A double row of eight, 9-foot-high 
blankets, should be sufficient to meet the 45 + 3 = 48 dBA night time limit at the northern 
location.  The inverters are assumed to be on a pad no more than 36 inches off the ground.   
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Figure 4. Estimated Property Line Noise Level from One Mitigated Inverter in dBA re 20 μPa 

 
 
Other combinations of barrier spacing and barrier height were modeled and the results are shown 
in Table 3 below.  An 8- or 9-foot-high barrier would be needed to meet the night time 
requirement. The south location needs at least seven 8-foot-high blankets to meet the temporary 
48 dBA night time limit.  The north location needs at least eight 4.5 by 8-foot blankets to meet 
the temporary 48 dBA night time limit.  Again, this is for the inverter startup noise. No 
mitigation is needed after startup as the 80 dBA source drops to 63.8 dBA. 
 
Table 3. Estimated Property Line Noise Levels with Various Noise Mitigation Designs 
 

Location Barrier Barrier SPL  Location Barrier Barrier SPL 
South Height  Separation dBA  North Height Separation dBA 
South 5 x 4.5 ft 4 meters 52.3  North 5 x 4.5 ft 6 feet 57.1 
South 5 x 4.5 ft 3 meters 52.3  North 8 x 8 ft 6 feet 49.3 
South 5 x 4.5 ft 6 feet 52.4  North 8 x 9 ft 6 feet 47.5 
South  7 x 4.5 ft 6 feet 52.4  North 8 x 10 ft 6 feet 46.2 
South  7 x 8 ft 6 feet 44.9  North 10 x 10 ft 6 feet 45.9 
South 8 x 9 ft 6 feet 43.3  North 12 x 10 ft 6 feet 45.9 

  ^     ^  
 Barrier to Inverter  Distance   Barrier to Inverter  Distance 
         

 

Height = 8 Feet 
Placed 6 feet from inverter  
Inverter is 137 feet from property line 
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Figure 5. Recommended Location for the Noise Barriers              
 

 
 
Table 2 provides the estimated total airborne noise level for the fourteen inverters and two 
transformers at each of the closest locations at the east property line.  See Figure 5 above for the 
approximate noise barrier locations.  For the north location the 9-foot-high noise barrier should 
be parallel to the seven inverters and 6 feet away.  For the south location the 8-foot-high noise 
barrier should be parallel to the seven inverters and 6 feet away. These locations should keep the 
property line noise level below 45 + 3 = 48 dBA to meet the night time noise requirement.  
(During part of the year the sun appears before the night time hours are over at 9 am on Sunday.) 
 
Allowable Noise Levels 
 
CT section 22a-69-3.1 (Ref. 4) states that no person shall cause or allow the emission of 
excessive noise beyond the boundaries of his/her Noise Zone so as to violate any provisions of 
these Regulations.   The Town of Somers and the CT noise ordinances have been used to 
evaluate the noise generated by the inverter. The day time noise limit is 55 dBA and the night 
time limit is 45 dBA in both ordinances.  One property to the east could see airborne noise levels 
near or above the 55 dBA day time noise requirement at startup. Noise mitigation is 
recommended for these two inverter locations in order to meet the night time limit of 45 dBA.  
The day time limit can be met without treatment because the startup noise lasts less than 15 
minutes and the CT Noise Ordinance Sec. 22a-69-4. Measurement procedures, part (f) allows 
a 3 dB noise excursion for temporary events lasting less than 15 minutes. 
 
All the other residential properties at greater distances (more than 79 meters) are expected to be 
below the day time and night time Residential Zone noise limits for an emitter in a Residential 
Zone without noise mitigation.  The closest commercial and industrial zones to the north and 
northwest are about 500 meters away.  The airborne noise from the fourteen new inverters and 
two transformers should be well below the 55 dBA noise limit at any of the nearby commercial 
and industrial properties without noise mitigation.   
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Noise Treatment Recommendations 
 
The layout of the fourteen inverters and two transformers is shown in Figure 5.  Estimates from 
the Somers Solar reports indicate that the inverter’s startup noise contribution may be 3 dB 
above the day time noise limit at the adjoining property line.  Noise treatment of the fourteen 
inverters and two transformers to reduce its noise by at least 3 dB is not needed since the 3 dB 
allowance for short term noise events can be used. This assumes a source level of 80 dBA at 1 
meter from a single inverter during start up drops to 63.8 dBA after start up.  Given this drop in 
level of 16.2 dB, the total property line noise levels will drop 15.9 dB without any mitigation to 
noise levels well below 45 dBA after startup. 
 
During start up, the mitigation necessary to meet a 45 dBA night time limit can be obtained by 
building an acoustic barrier between the inverters and the property line This approach places a 
transmission loss treatment on a chain link fence near the fourteen inverters as was shown in 
Figure 5.  The transformers do not need mitigation.  The following paragraphs describe the 
analysis used in designing this barrier noise treatment for the startup inverter noise. 
 
The noise control is provided by attaching an acoustic barrier material to a chain link fence.  
Calculating the acoustic performance of the barrier requires an estimate of the transmission loss 
through the barrier as well as an estimate of the acoustic leakage over and around the barrier.  
Typical noise treatments will have at least 20 dB of performance for sound traveling through the 
treatment as shown in Figure 6 below.  This means diffraction over the top and sides of the 
barrier will be the dominant noise path.  The path through the treatment only adds 0.1 to 0.2 dB 
to the total noise.  Table 3 shows the results for various combinations of barrier height and 
separation.  A 4.5-foot-high barrier is not sufficient to meet the night time requirement at the 
south inverter location while an 8-foot-high barrier is not sufficient at the north location.  A 9-
foot-high barrier at a 6-foot distance between inverter and barrier is needed at the north location 
because the property line is closer at 137 feet away.  An 8-foot-high barrier at a distance of 6 feet 
will work at the south location.   
 
Materials such as the ABBC-EXT-R Sound Curtains from Acoustical Solutions (Reference 6) or 
equivalent should be sufficient to produce the needed 10 dB of sound reduction.  One path of 
noise transmission to consider is the path directly through the barrier.  The transmission loss for 
a one-inch-thick material from Acoustical Solutions called ABBC-EXT-R Sound Curtains6 is 
shown in Figure 6.  The material has great high frequency performance and the lower 
frequencies still have 10 dB better performance than the diffraction of sound over the barrier. 
An example of the noise treatment installation at Mt Sinai Hospital in Hartford, CT is shown in 
Figure 7.  The ABBC-EXT-R Sound Curtains were hung from the front and side of a security 
fence around a cooling module to mitigate the airborne noise at the site.  
 
Meeting the 45 dBA night time limit is required, so my recommendation is to install an 8-foot 
and 9-foot acoustic barriers on the east side of the fourteen inverters as shown in Figure 5.  These 
barriers are expected to bring the east property line airborne noise levels below 48 dBA during 
startup.  (The Somers noise ordinance extends night time hours until 9 am on Sundays.)  This 
treatment will allow operation before 9 am on Sundays and before 7 am on other days.  For both 
locations this can be achieved by making the barrier height either 8 or 9 feet.  Since propagation 
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through the barrier material exceeds 20 dB the property line noise level would be at or below the 
temporary 48 dBA level at startup for these treatment configurations.   
 
Figure 6. The Effect of an Acoustic Barrier on Transmission to Nearby Properties 
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Figure 7.  Eight Foot Fence Surrounding a Cooling Module with Noise Treatment 
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Conclusions 
 
The purpose of this effort has been to evaluate the acoustical environment at the Somers Solar 
site near 159 South Road in Somers, CT.  This has been accomplished and the results show that 
the acoustic impact to the Northern Connecticut Land Trust, the closest property north of 
Mountain View Road, needs to be addressed. Since start up lasts less than 15 minutes no 
mitigation is necessary to meet the 55 dBA requirement at the site using the 3 dB temporary 
increase in noise level. Startup operation of the fourteen inverters and two transformers is 
estimated to meet all of the state and town noise requirements during day time hours.  Eight and 
nine-foot-high barriers are required to meet the 45 dBA night time requirement during start up.  
Operation after start up does not require noise mitigation for either day or night operation.  
Airborne noise levels with noise treatment at startup are expected to be below 48 dBA at the 
property line and near 30 dBA at the property line after startup.   
 
The two acoustic barriers as described in this report should mitigate the noise issue on the east 
side of the two inverter locations. A 9-foot-high wall on the east side of the northern inverters 
would be effective for the 45 + 3 = 48 and 55 + 3 = 58 dBA temporary limits for the inverters 
that are 137 feet or 41.8 meters from the property line assuming a 6-foot separation of the 
inverters from the barrier.  An 8-foot-high wall on the east side of the southern inverters would 
be effective in meeting the night time 48 dBA limit for the inverters that are 209 feet or 64 
meters from the property line. Separation between the inverters and barrier should be 6 feet. The 
two transformers do not need noise mitigation.  This noise control approach should remove any 
acoustic concerns about siting and operating the fourteen inverters and two transformers at the 
Somers Solar site. 
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I. INTRODUCTION 
 

A. Project Description 
 

The applicant is proposing to construct a ground mounted solar array at 159 South Road in 

Somers. The proposed project includes a fenced area of approximately 16.8 acres 

containing approximately 8,268 solar panel modules. The development will include two 

stormwater management basins designed to provide groundwater recharge and retention of 

stormwater to ensure no environmental or flooding impacts downstream. The development 

and stormwater management system have been designed in accordance with the CT 

Stormwater Quality Manual and Department of Energy & Environmental Protection’s 

(DEEP’s) Stormwater General Permit. 

 

B. Existing Conditions 
 

The project site consists of approximately 21.6 acres of undeveloped land, part of a  larger 

108.5-acre parcel (the property) located at 159 South Road in Somers, Connecticut. The 

property is located on the east side of South Road and the north side of Mountain View 

Road. The northeastern portion of the property was formerly mined for gravel.  The gravel 

mining operation was initiated in 1998 and terminated in 2009.  Upon completion of the 

mining operations, disturbed areas were restored and are currently maintained as hay field.  

The southeastern portion of the property is undeveloped woodland.  The southwestern 

portion of the property consists of an old orchard that is no longer maintained.  An existing 

single-family home with a couple of barns and a former fruit stand are located adjacent to 

South Road on the western portion of the Property.  Two dug ponds are located in the 

northwestern portion of the Property.  The area around the ponds has become overgrown 

with brush.   

 

The project site slopes downwards from east to the west. Runoff from the northern portion 

of the project site flows into the two on-site dug ponds.  Runoff from the southern portion 

of the project site flows into an existing depressed area along Somers Road that conveys 

water to an existing culvert that crosses under Somers Road to the west.   

 

Based on a review of the USDA Soil Survey, the soils in the drainage area of the proposed 

development are classified as Manchester gravelly sand, Charlton-Chatfield complex, or 

Cheshire fine sandy loam (See Soils Map in Appendix 1). The USDA Soil Survey defines 

groups of soils into Hydrologic Soil Groups (HSG) according to their runoff-producing 

characteristics. Soils are assigned to four groups (A, B, C, and D Groups). In group A, are 

soils having a high infiltration rate when thoroughly wet and having a low runoff potential. 

They typically are deep, well drained, and sandy or gravelly. In group D, at the other 

extreme, are soils having a very slow infiltration rate and thus a high runoff potential. They 

have a hardpan or clay layer at or near the surface, have a permanent high-water table, or 
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are shallow over nearly impervious bedrock or other nearly impervious material. Charlton-

Chatfield complex and Cheshire fine sandy loam are classified as HSG B. The HSG 

classification of Manchester gravelly sand is HSG A. 

 

On April 7, 2023, a series of five test pits were performed in the area of the proposed 

stormwater management basins to confirm the existing soil conditions. Two additional test 

pits were performed on June 13, 2023 in the area of the second proposed stormwater 

management basin. Test pits 1-3 were located in the former gravel pit area in the vicinity 

of the northern basin (#1) while test pits 4-7 were in the orchard in the vicinity of the 

southern basin (#2). Test Pits 1-3 were excavated to a depth of 108 inches. Soils 

encountered included 12-16 inches of topsoil over fine to coarse sand with gravel. Soil 

mottling indicative of the seasonal high water table was encountered at 48 inches below 

the ground surface in TP1, 80 inches in TP2, and 60 inches in TP3. Test pits 4 & 5 are 

farther up the hill to the east of the southern basin. Soils encountered included 10-11 inches 

of topsoil over light brown sandy loam subsoils to a depth of 24 inches, overlying coarse 

sand and gravel. No soil mottling was encountered in either test pit, but TP5 hit refusal at 

66 inches. TP4 was excavated to a depth of 108 inches. Test pits 6 & 7 are down the hill 

near the southern basin. They were excavated to depths of 144 and 120 inches. Soils 

encountered included 8-12 inches of topsoil with some brown loamy sand subsoils in TP6 

to a depth of 20 inches, overlying fine to coarse sand with gravel. No soil mottling was 

encountered in either test pit. Test pit logs are provided on the Site Plans.  

 

Soil samples were subsequently collected in the vicinity of test pits 1, 2, 6 and 7 at depths 

of 18-24 inches with a post hole digger. These samples were submitted to New England 

Materials Testing Lab, LLC for permeability testing by ASTM D2434. The permeability 

calculated for the four samples were 5.7 in/hr, 0.75 in/hr, 1.784 in/hr, and 0.49 in/hr, 

respectively. Permeability test results are also provided in Appendix 1.  

 

 

II. STORMWATER RUNOFF ANALYSIS 

 

A. Methodology 
 

Peak runoff flow rates were determined for pre- and post-development conditions using 

Applied Microcomputer System’s HydroCAD Stormwater Modeling System. This 

computer software employs the SCS Technical Release 55 and 20 (TR-55 & TR-20) 

methodology. The potential stormwater impacts downstream were evaluated for the 2-yr, 

25-yr, 50-yr, and 100-yr; 24-hour storm events. The rainfall for these storm events was 

taken from NOAA Atlas 14 provided in Appendix 2.  

 

Based on the present drainage patterns, two design points were selected for the analysis. 

Design point #1 (DP1) is the wetland at the edge of the dug ponds located that receives 

runoff from the northern portion of the development.  Design Point #2 (DP2) is the roadside 
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swale that collects runoff from the southern portion of the project site and conveys it to the 

culvert south of the site that crosses under Somers Road.   

 

B. Pre-Development Hydrology  
 

The pre-development site was divided into four subcatchments as shown on the pre-

development drainage area map in Appendix 3. Subcatchment E1 includes the off-site area 

that flows through the site to DP1. Subcatchment E2 includes the on-site area that flows to 

DP1. Subcatchment E3 includes the off-site area that flows through the site to DP2. 

Subcatchment E4 includes the on-site area that flows to DP2. The pre-development runoff 

characteristics of the contributing areas are provided on the HydroCAD data sheets in 

Appendix 4. The pre-development discharge rates from the site during the design storms 

are summarized in Tables 1-2. 

 

 

C. Post-Development Hydrology 
 

The Project Site consists of a 16.8-acre fenced area surrounding the array.  The proposed 

solar array will be mostly be installed at existing grade. Some grading will occur in the 

area of the existing orchard where slopes are in excess of 15%. These slopes will be 

reduced to less than 15%. Overall, the drainage patterns will be maintained. Soil 

disturbance will be limited to the construction of the stormwater management basins and 

access driveways; the stump removal of the southeastern portion of the array; and the re-

grading of slopes in excess of 15%. The existing vegetation within the undisturbed portion 

of the array will be maintained throughout the project to provide stabilization of the 

underlying soils and prevent erosion and sedimentation. The proposed tracker panel solar 

arrays will be installed on elevated racks that provide adequate height above the ground 

to allow for infiltration, and promote the revegetation of the southwest portion and the 

continued growth of the existing vegetative cover. As a result, post construction, the areas 

containing the solar arrays can be considered pervious vegetated groundcover.  

 

In accordance with Appendix I of the DEEP’s General Permit, the hydrologic analysis is 

required to account for the compaction of soils that result from extensive machinery traffic 

over the course of the construction of the array. To account for this, the runoff curve 

number must be increased by one full HSG category where grading within the array 

exceeds a 2-foot difference between existing and proposed grades and one half the 

difference between the on-site HSG and the next higher HSG for the remainder of the array. 

As discussed above, majority of the proposed array at our site will utilize existing grades. 

Of the 16.8 acres within the array, only 0.37 acres exceed a 2-foot difference between 

existing and proposed grades. Thus, to meet this requirement, the post construction runoff 

curve number was increased by one full HSG category for the 0.37 acres and by one half 

the difference for the remainder of the array. 
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The project will include the construction of two stormwater management basins to mitigate 

the increase in runoff from the development.  The northern stormwater management basin 

(Basin 1) will be equipped with a 30” flared end as a primary outlet and a 20-feet wide 

earthen berm spillway. The southern stormwater management basin (Basin 2) will be 

equipped with a 12” pipe as a primary outlet and a 10-feet wide earthen berm spillway. 

Basin 1’s outlet pipe will discharge into a Type 1 preformed scour hole upgradient of the 

wetland associated with the northern pond. Basin 2’s outlet pipe will discharge onto a Type 

A riprap apron into the roadside swale. Outlet protection for the basins’ spillways will 

consist of 12” thick modified riprap slopes extended 5 feet beyond the toe of the slope.  A 

stone trench will also be installed in the bottom of each basin to facilitate infiltration, 

especially in the winter months when the ground could freeze. 

 

As discussed above, two soil samples were collected from the soils at the base of each of 

the proposed stormwater management basins and analyzed for permeability. Samples PH1 

and PH2 were collected from the vicinity of test pits TP1 and TP2 in the area of Basin 1.  

Samples PH6 and PH7 were collected from the vicinity of test pits TP6 and TP7 in the area 

of Basin 2.  The resulting permeabilities were 5.7 in/hr (PH1), 0.75 in/hr (PH2), 1.784 in/hr 

(PH6) and 0.49 in/hr (PH7). As a conservative measure, the slowest permeability rate in 

each the basins (0.75 in/hr for Basin 1 and 0.49 in/hr for Basin 2) was used as the basis for 

the design infiltration rate.  

 

The post-development site was divided into 6 subcatchments as shown on the post-

development drainage area map in Appendix 3. Subcatchment S1 includes the off-site area 

that flows through the site into the northern basin (Basin 1) that will discharge towards the 

DP1. Subcatchment S2 includes the on-site area that flows into Basin 1. Subcatchment S3 

includes the off-site area that flows through the site into the southern basin (Basin 2) that 

will discharge towards DP2. Subcatchment S4 includes the on-site area that flows into 

Basin 2. Subcatchment S5 includes the area that bypasses Basin 2 and sheet flows directly 

to DP2. Subcatchment S6 includes the area that bypasses the Basin 1 and sheet flows 

directly to DP1. The post development subcatchment characteristics are summarized in the 

attached HydroCAD data sheets in Appendix 5. The post-development discharge rates 

from the site during the design storms are summarized in Tables 1-2. 

 

Using the characteristics described above, the Post Development peak flow rates for the 

site were calculated for the 2, 25, 50, and 100-year 24-hour rainfall design storms. Refer to 

Appendices 4 and 5 for pre-development and post-development HydroCAD data sheets. 

Tables 1-2 compares the pre-development peak flows with the post-development peak 

flows at the design point. As shown, the resulting post-development peak flows are less 

than the pre-development peak flows. 
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D. Stormwater Treatment 
  

Appendix I of the DEEP Stormwater General Permit requires that all solar panels in the 

array be considered effective impervious cover for the purposes of calculating Water 

Quality Volume if the proposed post-construction slopes at a site are 15% or more or if 

slopes less than 15% do not meet the four listed conditions: 

a) The vegetated area receiving runoff between rows of solar panels is equal to or greater 

than the average width of the row of solar panels draining to the vegetated area; 

b) Overall site conditions and solar panel configuration within the array are designed so 

stormwater runoff remains as sheet flows across the entire site towards the intended 

stormwater management controls; 

c) The following conditions are satisfied regarding the design of the post-construction 

slope of the site: 

i. Slopes less than or equal to 5%: 

Appropriate vegetation shall be established that will ensure sheet flow 

conditions and that will provide sufficient ground cover throughout the site. 

ii. Slopes between 5% and 10%:  

Practices such as level spreaders, terraces, or berms shall be used to ensure long 

term sheet flow conditions. 

iii. Slopes greater than or equal to 10% and less than 15%: 

The plan must include specific engineered stormwater control measures with 

detailed specifications that are designed to provide permanent stabilization 

and non-erosive conveyance of runoff downgradient from the site.  

iv. Slopes greater than or equal to 8%: 

Erosion control blankets, stump grindings, erosion control mix mulch, or 

hydroseed with tackifier shall be applied within 72 hours of final grading, or 

 

TABLE 1 – COMPARISON OF PRE- & POST-DEVELOPMENT 

DISCHARGE RATES (CFS) TO DESIGN POINT 1 (WETLAND)  

 
 2-year 25-year 50-year 100-year 

Pre-Development 1.9 24.3 33.6 46.2 

Post Development 0.4 16.4 24.4 33.7 

TABLE 2 – COMPARISON OF PRE- & POST-DEVELOPMENT 

DISCHARGE RATES (CFS) TO DESIGN POINT 2 (STREET CULVERT)  

 
 2-year 25-year 50-year 100-year 

Pre-Development 0.2 3.6 5.1 7.0 

Post Development 0.1 3.6 4.5 5.3 
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when a rainfall of 0.5 inches or greater is predicted within 24 hours of final 

grading, whichever time period is less. 

d) The solar panels shall be designed as to allow the growth of native vegetation beneath 

and between the panels.  

 

Proposed grading of the existing steep slopes at the site will reduce slopes to less than 15%.  

Therefore, conditions (a)-(d) are required to be met in order to avoid treating the panels as 

impervious area. To satisfy condition (a), the proposed row spacing of 11.23’ will exceed 

the 7.40’ width of the panels’ horizontal projection. To satisfy condition (b), the existing 

grades and vegetation will be maintained in the northern portion of the array.  Where re-

grading occurs in the southern portion of the array, berms of coarse woody debris generated 

from clearing activities will be installed and maintained along the contours at regular 

intervals throughout the portion of the array that has been cleared to capture and 

redistribute runoff as sheet flow. For condition (c), where the existing vegetation will be 

maintained throughout construction, the need for additional erosion control measures to 

provide stabilization of the slopes are not necessary. Where tree clearing and re-grading 

woody berms will be installed along the contours at regular intervals to provide additional 

slope to satisfy condition c.  In addition, all disturbed areas will be seeded with a pollinator 

seed mix and mulched immediately to establish a vegetated cover. Finally, to satisfy 

condition (d), the proposed fixed panel solar arrays will be installed on elevated racks that 

provide adequate height above the ground to promote the continued growth of the existing 

vegetative cover and allow for infiltration.  

 

As a result of satisfying the conditions above, the panels need not be considered as 

impervious coverage for the calculation of the WQV. Thus, the only proposed surfaces 

required to be included in the calculation of the WQV are the equipment pads and gravel 

access drive. However, these areas are small in relation to the overall site and not directly 

connected to the stormwater collection system. Thus, runoff from these areas will sheet 

flow over significant distances through the established, dense vegetation which will 

provide adequate filtering to treat and remove any pollutants that may be generated in these 

areas. 

 

E. Summary of Results 

 
The proposed design and analysis indicates that the proposed development will not result 

in negative flooding impacts downstream. In addition, the maintenance of existing grades, 

vegetation and sheet flow drainage patterns during and after construction will prevent any 

negative impacts downstream resulting from erosion or sedimentation. 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

37C Manchester gravelly sandy 
loam, 3 to 15 percent slopes

43.8 44.1%

62C Canton and Charlton fine sandy 
loams, 3 to 15 percent 
slopes, extremely stony

0.7 0.7%

64B Cheshire fine sandy loam, 3 to 
8 percent slopes, very stony

5.8 5.9%

73C Charlton-Chatfield complex, 0 
to 15 percent slopes, very 
rocky

45.3 45.6%

73E Charlton-Chatfield complex, 15 
to 45 percent slopes, very 
rocky

3.6 3.7%

Totals for Area of Interest 99.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
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State of Connecticut

37C—Manchester gravelly sandy loam, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 9ln6
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Manchester and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manchester

Setting
Landform: Terraces, outwash plains, kames, eskers
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and gravelly glaciofluvial deposits derived from sandstone 

and shale and/or basalt

Typical profile
Ap - 0 to 9 inches: gravelly sandy loam
Bw - 9 to 18 inches: gravelly loamy sand
C - 18 to 65 inches: stratified extremely gravelly coarse sand to very gravelly 

loamy sand

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: F145XY008MA - Dry Outwash
Hydric soil rating: No

Minor Components

Hartford
Percent of map unit: 5 percent
Landform: Terraces, outwash plains

Custom Soil Resource Report
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Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Penwood
Percent of map unit: 5 percent
Landform: Terraces, outwash plains
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Branford
Percent of map unit: 3 percent
Landform: Terraces, outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Ellington
Percent of map unit: 3 percent
Landform: Terraces, outwash plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Unnamed, gravelly loamy sand surface
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed, nongravelly surface
Percent of map unit: 2 percent
Hydric soil rating: No

62C—Canton and Charlton fine sandy loams, 3 to 15 percent slopes, 
extremely stony

Map Unit Setting
National map unit symbol: 2wks7
Elevation: 0 to 1,310 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Canton, extremely stony, and similar soils: 50 percent
Charlton, extremely stony, and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Description of Canton, Extremely Stony

Setting
Landform: Moraines, hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Charlton, Extremely Stony

Setting
Landform: Ridges, ground moraines, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Custom Soil Resource Report
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Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Chatfield, extremely stony
Percent of map unit: 5 percent
Landform: Ridges, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Leicester, extremely stony
Percent of map unit: 5 percent
Landform: Hills, drainageways, depressions, ground moraines
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

Sutton, extremely stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
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64B—Cheshire fine sandy loam, 3 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: 9lpz
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Cheshire and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cheshire

Setting
Landform: Till plains, hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from basalt and/or sandstone 

and shale

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 16 inches: fine sandy loam
Bw2 - 16 to 26 inches: fine sandy loam
C - 26 to 65 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F145XY013CT - Well Drained Till Uplands
Hydric soil rating: No
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Minor Components

Wilbraham
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Yalesville
Percent of map unit: 5 percent
Landform: Ridges, hills
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Wethersfield
Percent of map unit: 5 percent
Landform: Hills, drumlins
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Watchaug
Percent of map unit: 3 percent
Landform: Till plains, hills
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Menlo
Percent of map unit: 2 percent
Landform: Drainageways, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

73C—Charlton-Chatfield complex, 0 to 15 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 2w698
Elevation: 0 to 1,550 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton, very stony, and similar soils: 50 percent
Chatfield, very stony, and similar soils: 30 percent
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Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton, Very Stony

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Chatfield, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock
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Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 5 percent
Hydric soil rating: No

Hollis, very stony
Percent of map unit: 5 percent
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Leicester, very stony
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Sutton, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
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73E—Charlton-Chatfield complex, 15 to 45 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 9lql
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton and similar soils: 45 percent
Chatfield and similar soils: 30 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist 

and/or gneiss

Typical profile
Ap - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 7 inches: fine sandy loam
Bw2 - 7 to 19 inches: fine sandy loam
Bw3 - 19 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 15 to 45 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
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Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Chatfield

Setting
Landform: Ridges, hills
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist 

and/or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 45 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 

5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 10 percent
Hydric soil rating: No

Sutton
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Leicester
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes
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Hollis
Percent of map unit: 3 percent
Landform: Ridges, hills
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Unnamed, sandy subsoil
Percent of map unit: 1 percent
Hydric soil rating: No

Unnamed, red parent material
Percent of map unit: 1 percent
Hydric soil rating: No
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3/9/23, 10:27 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=41.9770&lon=-72.4422&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 10, Version 3
Location name: Town of Somers, Connecticut,

USA*
Latitude: 41.977°, Longitude: -72.4422°

Elevation: m/ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.334
(0.257‑0.434)

0.402
(0.309‑0.523)

0.513
(0.393‑0.670)

0.606
(0.462‑0.796)

0.733
(0.542‑1.01)

0.829
(0.602‑1.16)

0.929
(0.655‑1.35)

1.04
(0.699‑1.55)

1.20
(0.775‑1.85)

1.33
(0.839‑2.09)

10-min 0.473
(0.364‑0.614)

0.569
(0.438‑0.741)

0.727
(0.557‑0.949)

0.858
(0.654‑1.13)

1.04
(0.768‑1.43)

1.17
(0.852‑1.65)

1.32
(0.929‑1.92)

1.47
(0.989‑2.20)

1.70
(1.10‑2.63)

1.88
(1.19‑2.97)

15-min 0.556
(0.428‑0.723)

0.670
(0.515‑0.871)

0.856
(0.655‑1.12)

1.01
(0.769‑1.33)

1.22
(0.903‑1.68)

1.38
(1.00‑1.94)

1.55
(1.09‑2.26)

1.73
(1.16‑2.59)

2.00
(1.29‑3.09)

2.21
(1.40‑3.49)

30-min 0.753
(0.580‑0.979)

0.908
(0.698‑1.18)

1.16
(0.890‑1.52)

1.37
(1.05‑1.80)

1.66
(1.23‑2.28)

1.88
(1.36‑2.64)

2.11
(1.49‑3.07)

2.36
(1.58‑3.52)

2.72
(1.76‑4.20)

3.01
(1.90‑4.75)

60-min 0.950
(0.731‑1.24)

1.15
(0.881‑1.49)

1.47
(1.12‑1.92)

1.73
(1.32‑2.28)

2.10
(1.55‑2.88)

2.37
(1.72‑3.33)

2.66
(1.88‑3.88)

2.98
(2.00‑4.45)

3.44
(2.22‑5.32)

3.80
(2.41‑6.01)

2-hr 1.21
(0.938‑1.57)

1.46
(1.12‑1.88)

1.85
(1.43‑2.41)

2.18
(1.67‑2.85)

2.63
(1.96‑3.61)

2.97
(2.17‑4.17)

3.33
(2.38‑4.87)

3.76
(2.53‑5.58)

4.39
(2.85‑6.75)

4.92
(3.12‑7.73)

3-hr 1.39
(1.08‑1.79)

1.67
(1.30‑2.16)

2.13
(1.64‑2.76)

2.51
(1.93‑3.27)

3.03
(2.27‑4.14)

3.42
(2.51‑4.79)

3.83
(2.75‑5.60)

4.34
(2.93‑6.43)

5.11
(3.32‑7.84)

5.77
(3.67‑9.03)

6-hr 1.75
(1.37‑2.25)

2.12
(1.65‑2.72)

2.72
(2.12‑3.51)

3.22
(2.49‑4.17)

3.91
(2.94‑5.33)

4.41
(3.27‑6.17)

4.97
(3.60‑7.27)

5.66
(3.83‑8.34)

6.74
(4.40‑10.3)

7.69
(4.90‑12.0)

12-hr 2.17
(1.71‑2.77)

2.67
(2.09‑3.41)

3.47
(2.71‑4.45)

4.14
(3.22‑5.33)

5.06
(3.83‑6.88)

5.73
(4.27‑7.99)

6.48
(4.72‑9.45)

7.42
(5.04‑10.9)

8.91
(5.83‑13.5)

10.2
(6.54‑15.8)

24-hr 2.57
(2.03‑3.26)

3.20
(2.52‑4.06)

4.22
(3.31‑5.37)

5.06
(3.95‑6.49)

6.23
(4.74‑8.43)

7.08
(5.30‑9.84)

8.03
(5.89‑11.7)

9.24
(6.29‑13.5)

11.2
(7.34‑16.9)

12.9
(8.28‑19.8)

2-day 2.91
(2.31‑3.67)

3.65
(2.89‑4.61)

4.86
(3.83‑6.15)

5.86
(4.60‑7.46)

7.24
(5.54‑9.76)

8.24
(6.21‑11.4)

9.36
(6.92‑13.6)

10.8
(7.40‑15.7)

13.2
(8.69‑19.8)

15.3
(9.86‑23.4)

3-day 3.17
(2.52‑3.98)

3.97
(3.16‑5.00)

5.29
(4.19‑6.68)

6.38
(5.02‑8.10)

7.88
(6.05‑10.6)

8.97
(6.78‑12.4)

10.2
(7.56‑14.8)

11.8
(8.07‑17.0)

14.4
(9.49‑21.5)

16.7
(10.8‑25.5)

4-day 3.41
(2.71‑4.27)

4.26
(3.39‑5.35)

5.66
(4.49‑7.13)

6.82
(5.38‑8.63)

8.41
(6.47‑11.3)

9.57
(7.24‑13.2)

10.9
(8.07‑15.7)

12.6
(8.62‑18.1)

15.3
(10.1‑22.9)

17.8
(11.5‑27.0)

7-day 4.06
(3.25‑5.07)

5.02
(4.01‑6.27)

6.59
(5.25‑8.27)

7.90
(6.26‑9.96)

9.69
(7.48‑12.9)

11.0
(8.35‑15.0)

12.5
(9.26‑17.9)

14.3
(9.87‑20.6)

17.4
(11.5‑25.8)

20.1
(13.0‑30.3)

10-day 4.71
(3.78‑5.87)

5.73
(4.60‑7.15)

7.40
(5.92‑9.26)

8.79
(6.98‑11.1)

10.7
(8.26‑14.2)

12.1
(9.18‑16.4)

13.6
(10.1‑19.4)

15.6
(10.8‑22.3)

18.7
(12.4‑27.6)

21.4
(13.9‑32.2)

20-day 6.77
(5.46‑8.38)

7.86
(6.34‑9.74)

9.65
(7.75‑12.0)

11.1
(8.89‑13.9)

13.2
(10.2‑17.2)

14.7
(11.1‑19.6)

16.3
(12.0‑22.7)

18.2
(12.6‑25.8)

21.0
(14.0‑30.8)

23.4
(15.2‑35.0)

30-day 8.51
(6.89‑10.5)

9.63
(7.79‑11.9)

11.5
(9.23‑14.2)

13.0
(10.4‑16.2)

15.1
(11.7‑19.5)

16.7
(12.6‑22.0)

18.3
(13.4‑25.1)

20.1
(14.0‑28.3)

22.5
(15.1‑32.9)

24.5
(16.0‑36.6)

45-day 10.7
(8.67‑13.1)

11.8
(9.59‑14.5)

13.7
(11.1‑16.9)

15.3
(12.3‑19.0)

17.4
(13.5‑22.4)

19.1
(14.4‑25.0)

20.7
(15.1‑28.0)

22.4
(15.6‑31.4)

24.5
(16.4‑35.6)

26.1
(17.0‑38.8)

60-day 12.5
(10.2‑15.3)

13.7
(11.1‑16.8)

15.6
(12.6‑19.2)

17.2
(13.8‑21.3)

19.4
(15.1‑24.8)

21.1
(16.0‑27.5)

22.8
(16.6‑30.6)

24.3
(17.1‑34.0)

26.2
(17.6‑38.0)

27.6
(18.0‑40.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Appendix 3: 

DRAINAGE AREA MAPS   
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Appendix 4: 

PRE-DEVELOPMENT ANALYSIS  



















 

 

 

 

Appendix 5: 

POST-DEVELOPMENT ANALYSIS 
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WATER QUALITY REPORT 






