
 

 

 

 

 

 

Appendix B: 

Stockbridge Bowl Field Reconnaissance Summary  

 

 

 

 

 

 

 

 

 

 

 

 

  



Field Reconnaissance Summary 

Guided by the desktop analysis, discussions with representatives from the Town of Stockbridge and 

the Stockbridge Bowl Association, and the prioritization set forth in the request for proposal, a 

watershed and channel reconnaissance,  primarily focused on areas feeding water and sediment to 

the southern and east side of the Bowl, was conducted.  A thorough review of the tributaries and 

the associated road crossings in the Duck Pond and Lily Brook subwatersheds was completed in 

order to ground truth the desktop analysis and identify additional sources of sediment to the Bowl 

(Figure 1; Figure 2).  The culvert inventory was stratified based on the roadway that the culverts 

were associated with, including Mahkeenac Road (MR), Beechwood Lake Drive (BWD), Mahkeenac 

Lake Road (MLR) and Bean Hill Road (BHR). All of the sites assessed are summarized in Table 1. 



 

Figure 1. Assessed Stockbridge Bowl reconnaissance locations southern portion.  MR culverts are along 
Maheenac Road, BWD culverts cross Beachwood Drive, and MLR culverts cross Maheenac Lake Road. 



  

Figure 2. Assessed Stockbridge Bowl reconnaissance locations, northern portion, including Lily Brook and Bean 
Hill Road area. 

 

Farm on Bean Hill Road 

Lily Brook  
Basin 



Table 1 Summary of erosion estimates from December field reconnaissance (NM= not measured) 

Location 
Approximate 
Volume (CF) 

Approximate 
Volume (CY) 

Relative 
Potential for 

Future Erosion 

MR 1 90 3.3 Low 

MR 2 <135* <5* Low 

MR 3 4270 158.1 High 

MR 4 597.5 22.1 Moderate 

MR 5 1260 46.7 Moderate 

11 MLR 20 0.7 Low 

BWD #1 115 4.3 Low 

BWD #2 115 4.3 Low 

BWD #3 <135* <5* Moderate 

Private Farm on BHR NM NM NM 

Lily Brook Wetlands NM NM Moderate 

1 BHR <135*  <5* Low 

2 BHR 33.3 1.2 Moderate/High 

Lily Brook Basin at Mahkeenac 

Lake Road -191,500 -7090 

High 

 

 

 

 

Mahkeenac Road Culverts 

A steep ridgeline runs along the south western portion of the Lily Brook Watershed (Figure 1) and 

is a potentially notable sediment source as a result of natural erosion processes.  Sediment and 

water are delivered via steep drainages until reaching Mahkeenac Road. The roadway bisects a 

substantial hillslope to valley transition, with a series of culverts under the Mahkeenac Road 

conveying flow and sediment through the roadway to the tributaries downstream.  The culverts are 

a particular location of interest in identifying sediment generation potential from the upper 

reaches, as well as identifying any local erosion and scour associated with the structures 

themselves that can also contribute to the sediment load.  

* based on ocular estimates 

** based on aerial photo interpretation, assuming 2 ft of sediment depth. 

The negative sign denotes sediment accumulation. Field measurements 

required to confirm quantities.  



MR #1 

MR#1 conveys Newton Brook under Mahkeenac Road, after which it continues through the Duck 

Pond Brook subwatershed before crossing Beechwood Drive (BWD #3) and discharging into 

Stockbridge Bowl (Figure 1). The area adjacent to MR #1 is not currently a large sediment source to 

the downstream channel. However, a 1.5 foot headcut (i.e., sudden change in channel elevation 

associated with scour or incision) is located 50 ft downstream of the culvert.  Currently, wood 

debris is controlling the channel grade at the head cut, preventing it from reaching the culvert 

(Figure 3).  If the wood washes away at high flows or degrades over time, the head cut may begin to 

move upstream.  If the head cut migrates to the roadway, the culvert may be perched above the 

stream bed, and the increased drop will likely increase erosion at the outlet. The combination of 

head cut migration and scour at the culvert could produce notable sediment loads.  Downstream of 

the head cut, there is evidence of bank and channel erosion throughout the channel, but it is most 

notable on the right bank (Figure 4; Table 1). 

 

 

Figure 3 Outlet of MR #1 along Mahkeenac Road. 



 

Figure 4 100’ downstream of MR #1, there is evidence of bank erosion on river right  

  



MR #2 

A well head extends approximately 2 feet above ground surface along the floodplain on the left side 

of the channel upstream of MR #2.  The well head was leaking water during both field visits, and 

appears to be an ongoing overflow, which has resulted in visible bank failure upstream of the well 

(Figure 5). The associated erosion was likely a sediment source to the channel when the well 

initially began to leak, but silt fence has since been installed between the well and the river, 

minimizing any ongoing and future sediment delivery. The silt fence must be maintained in 

perpetuity to continue to serve the intended purpose and an improved configuration for the well 

drainage should be considered as part of a long term solution.   

Downstream of the Mahkeenac Road crossing, Duck Pond Brook discharges into a pond that 

behaves like a settling basin. Any sediment traveling from upstream of the roadway likely deposits 

in the pond, as evidenced by a layer of fine sediments on the pond bed and a vegetated depositional 

bar at the culvert outlet (Figure 6).  Additionally, the pond’s small outlet channel discharges into a 

dense riparian area which may trap sediment released from the pond. This tributary continues 

downstream, crossing Beechwood Drive (BWD 1) before entering Stockbridge Bowl.  

 

Figure 5 Bank failure at a leaking well head upstream of Culvert #2. 



 

Figure 6 Pond downstream of Culvert #2.  The pond likely traps most of the sediment delivered from upstream. 

  



MR #3 

A 3 to 4 foot headcut has migrated upstream in an unnamed tributary from MR #3, likely created as 

a result of the change in channel slope associated with the installation of the roadway and culvert.  

Headcut migration contributed an estimated 4000 cubic feet of sediment to the system and will 

likely continue until it reaches the exposed bedrock 100 feet upstream of its current location (Table 

1, Figure 7, Figure 8). After the channel headcuts up to the bedrock, the channel will likely undergo 

a period of widening until it reaches a stable channel form. Near the culvert and roadway, riprap 

was placed to address the erosion and stabilize channel banks immediately adjacent to the 

roadway.  However, no grade control was placed within the channel, where the primary instability 

occurs. Erosion along the left bank 20 feet upstream of the headcut also contributed approximately 

270 cubic feet of sediment to the system (Table 1; Figure 9).  

In addition to the headcut upstream of the culvert, the downstream side of the culvert is perched 

approximately 1.5 feet above the current channel bed and has evidence of erosion (Figure 10). It 

appears that the sediment that is eroded from the upstream side of the roadway is continuing 

through the system and does not deposit in the channel immediately downstream of the culvert. 

This culvert and associated channel degradation are potential sediment sources to the downstream 

reaches.  

 

 



 

Figure 7 Headcut upstream of MR #3 



 

Figure 8 Exposed bedrock limits upstream extent of headcut migration 



 

Figure 9 Channel incision and erosion undercutting bank vegetation upstream of MR #3 

 

Figure 10 Perched outlet of MR #3 is elevated about 1.5 feet above existing stream bed. 

  



MR #4 

MR #4 along Mahkeenac Road has been subjected to some recent upgrades such as replacement of 

culverts, but could be improved further. Downstream of the roadway, the concrete apron has 

crumbled and is perched 2.5 feet above the current channel bed. There is sediment deposition in 

both culverts and riprap has been added along the road prism (Figure 11). While the site may 

contribute a minor amount of sediment (Table 1), additional repairs could be considered.  

 

Figure 11 Outlet at MR #4 is perched above the existing channel bed and lined with riprap and rubble. 

 

  



MR #5 

In the vicinity of MR# 5, modest active gullying occurs along the roadway and two patches of riprap 

prevent further erosion in older gullies.  Once stormwater washes off of the road and through the 

gullies, it is channeled into a drainage swale parallel to the roadway. Active erosion also occurs 

within the drainage swale prior to entering the 24” CMP culvert.  This erosion and gullying have 

resulted in bank failure along the roadway, as evidenced by unstable concrete posts (Figure 12). 

Additionally, downstream of the roadway, the culvert is perched 3 feet above the current channel 

bed, and a large scour pool beneath the outlet indicates erosion occurred here as well (Figure 13).  

Channel erosion was also noted on both banks downstream of the outfall and this erosion alone 

likely contributed approximately 1260 cubic feet of sediment to the system (Table 1).  The field 

indicators suggest MR #5 may be a good location for a potential project. 

 

Figure 12 Erosion along the roadside ditch, as seen on the left of the photograph and evidenced by the leaning 
posts and riprap treatment along the road. 

 



 

Figure 13 Outlet of MR #5, perched 3 feet above the channel. 

  



Mahkeenac Lake Road (MLR) Culverts  

Most of the tributaries and storm water drainages that cross Mahkeenac Lake Road are protected 

by riparian buffers (e.g., 7 MLR, 42/17 MLR, 35 MLR, 37 MLR), which limit sediment erosion and 

transport. The unnamed tributary that crosses the roadway near 11 Mahkeenac Lake Road (11 

MLR; Figure 14) exhibited erosion along the left bank, which contributed approximately 20 cubic 

feet of sediment and will likely continue to erode (Table 1). However, the channel was dry at the 

time of the field reconnaissance and it appears to be disconnected from Stockbridge Bowl.  When it 

does have flow, the channel discharges into a wooded riparian area and does not have a direct path 

to the lake.  

 

Figure 14 Bank Erosion along the channel downstream of 11 MLR. 

  



Beachwood Drive (BWD) Culverts 

BWD 1 

Duck Pond Brook crosses Mahkeenac Road through Culvert#2 (discussed above), continues 

through the watershed, and crosses Beechwood Drive through a 36-inch concrete culvert between 

Oak Lane and Pine Lane (BWD 1; Figure 15). Upstream of the road crossing, the channel is 

approximately 5 feet wide and well connected with the floodplain. There is no evidence of upstream 

deposition or erosion. Downstream of the crossing, 6-8 inches of fine sediment has accumulated on 

the channel bed, and field indicators suggest bank erosion has contributed an estimated 40 cubic 

feet of material over last two years (Table 1; Figure 16). A second culvert on Duck Pond Brook, 

located approximately 80 feet downstream of BWD 1, is perched approximately one foot above the 

channel bed at the outlet, resulting in a 1.5 feet deep scour pool.  A footbridge spans Duck Pond 

Brook approximately 100 feet downstream from the second culvert.  At this bridge, an eight inch 

layer of fine sediment covers the channel bed. Stockbridge Bowl, which is located another 120 feet 

downstream, creates a backwater prior to drawdown that likely contributes to sediment 

accumulation near the footbridge. After the lake is drawn down, the channel likely erodes the 

previously occurring deposition and deposits those sediments into the lake. The erosion in this 

location is currently 50 feet long, 1 foot high and 1.5 feet wide, but will likely to continue to be a 

sediment source until channel equilibrium is reached or the backwater is recreated.  

 

Figure 15 The outlet of BWD #1 Culvert, which carries Duck Pond Brook under Beechwood Drive. 

  

 



 

Figure 16 Bank erosion on the left side of the channel downstream of the first culvert crossing on Beechwood 
Drive (BWD 1). 

  



BWD 2 

Another branch of Duck Pond Brook crosses Beechwood Drive between Birch Lane and Grove Road 

(BWD 2).  A thin layer of silt covers the channel bed upstream of the 30-inch concrete pipe, and a 

one foot deep scour hole and channel incision have formed downstream of the pipe (Figure 17). 

Alternating scour exists on both sides of the channel downstream of the culvert, contributing an 

estimated 115 cubic feet of sediment (Table 1). Downstream of the eroded sections, the channel 

appears stable and flows appear to regularly access the floodplain, which helps minimize the 

amount of sediment entering Stockbridge Bowl from this channel.  

 

Figure 17 The outlet of BWD #2 culvert 

  



BWD 3 

Newton Brook crosses under Beechwood Drive through a 6-foot wide, 3-foot high box culvert (BWD 

3; Figure 18). The culvert appears to be undersized and has resulted in channel incision and scour 

downstream of the culvert outlet.  Upstream of the culvert, there was a small debris jam that 

created a backwater and forced upstream sediment to deposit before reaching the culvert during 

the initial field reconnaissance in December. This site was revisited in April of 2016 and the debris 

jam had been removed, allowing for continuous flow through the culvert.  A portion of the sediment 

that had been deposited in the backwater likely migrated downstream following the removal of the 

debris jam, but no evidence of substantial scour was observed upstream of the culvert. Without any 

obstructions in the culvert, this tributary has the potential to contribute sediment from the upper 

watershed into Stockbridge Bowl, but no delta deposits or other indication of large amounts of 

sediment entering Stockbridge Bowl were observed. This is likely a result of the large wetland 

upstream of Interlaken Crossroad acting as a sediment sink, minimizing the amount of material 

available for transport downstream.  

 

 

Figure 18 Downstream of BWD #3 looking towards the box culvert under Beechwood Drive. 

  



Lily Brook  
Several tributaries (including Marsh Brook) drain into Lily Pond, transporting both water and 

sediment to the pond (Figure 2). Currently, Lily Pond likely traps most of the sediment coming from 

upstream. 

Two debris/ log jams block the outlet of Lily Pond to Lily Brook, creating a backwater effect, and 

limiting the amount of sediment that is leaving the pond (Figure 19). While under the existing 

conditions, it is unlikely that the sediment is mobilized downstream, these debris jams could be 

destroyed during a large storm event, thereby releasing sediment and additional water from Lily 

Brook.  Downstream of the debris jams, Lily Brook is approximately 20 feet wide, with a large 

gravel/ small cobble bed and a 2-3% channel slope. This riffle section is capable of transporting a 

majority of the fine material that was observed within Lily Pond and if the sediment were to be 

released following a breach, it would likely continue downstream to Stockbridge Bowl. 

 

 

Figure 19 Debris/ log jam at the outlet of Lily Pond. 

 

The Hawthorne Road bridge spanning Lily Brook is appropriately sized, however there are 

boulders under the bridge that appear to constrict flow (Figure 20). This constriction has not 

resulted in any notable scour to the channel banks, but it may impede natural flow patterns during 

large flow events, creating backwater potential and resulting in sediment deposition upstream. 

There is evidence of historical bank erosion and channel migration upstream and downstream of 



the bridge, indicating that this area may have been a sediment source in the past. Currently, the 

channel appears to be relatively stable given the extensive root networks that line the banks, 

indicating that this reach is unlikely to produce a large scale sediment input under current 

conditions.  

 

Figure 20 Hawthorne Road bridge spanning Lily Brook. 

 

Lower Tributary and Lily Brook Wetland  
The presence of debris jams and wetlands in the upper portion of Lily Brook reduce the amount of 

sediment sand size and larger that is likely sourced from the Marsh Brook portion of the 

subwatershed. There is a potential, however, for fine sediment and organic debris to be carried 

within the water column and routed through the wetland.  A majority of the sediment entering 

Stockbridge Bowl from Lily Brook is likely sourced from the lower tributary and the Lily Brook 

Wetland area. In order to identify potential sediment sources, the two culverts that cross Bean Hill 

Road (BHR 1 and BHR 2) were investigated.  One conveys sediment and water from the wetland 

complex to the south (BHR 1) and a second crosses an unnamed tributary entering Lily Brook just 

upstream of the brook’s mouth at Stockbridge Bowl (BHR 2). Lily Brook widens to 30 feet to 

accommodate flows from the wetland area. The channel bed comprises gravels and cobbles with 

sporadic boulders and no fine sediment. As the channel approaches Stockbridge Bowl, it widens to 

approximately 40 feet wide to accommodate the tributary and a lower gradient.  The flatter channel 

slope allows for sediment to accumulate on the bed (approximately 6 inches thick at time of study). 

This fine grained silt can easily be mobilized into Stockbridge Bowl during large events.   

  



Private Farm on Bean Hill Road 

There is a relatively large farm along Bean Hill Road that has undergone substantial clearing over 

time, including in the riparian zone (Figure 2). These land use practices, often conducted directly 

adjacent to Lily Brook, may have generated and may generate sediment.   This is private property, 

so the initial evaluation was limited to the use of aerial imagery. Additional field reconnaissance is 

recommended if property access permission can be obtained.  

 

  



Lily Brook Wetlands 

Bean Hill Road divides the Lily Brook Wetland complex into two sections, connected through a 5-

foot diameter iron pipe culvert under the roadway (BHR 1, Figure 21). The upstream portion of the 

wetlands has undergone selective clearing. Prior to beginning the clearing, the Conservation 

Commission spent nearly a year reviewing the project and determined that the clearing was far 

enough away from the lake that there was no concern regarding sediment or siltation reaching the 

lake (Underwood-Miller 2016).  The wetland complex likely acts as a sediment sink for a proportion 

of the sediment moving through this system, due to the low gradient nature and extensive 

vegetation. Fine sediment and organics may be routed through the wetland complex and 

transported further downstream.   

 

Figure 21 Culvert connecting the Lily Pond wetland complex up- and downstream of Bean Hill Road. 

 

  



Bean Hill Road Tributary Crossing 

A small unnamed tributary enters Lily Brook through a culvert under Bean Hill Road just upstream 

of the Mahkeenac Lake Road crossing (BHR 2, Figure 22; Table 1). Modest gullies were observed 

along the roadway on the upstream side of the culvert and an accumulation of fine sediments was 

noted on the channel bed during the field reconnaissance. Downstream of the road crossing, a 

vertical headwall and a 30” HDPE pipe was installed inside of the iron culvert (Figure 23).  The 

prior conditions necessitating this retrofit aren’t known. The culvert remains undersized which 

appears to force downstream scour. A plunge pool has formed downstream of the culvert outlet 

with a scour zone extending approximately 30 feet. The channel bed has a ½ inch of fine sediment 

deposition on the surface, which likely mobilizes during moderate flows.    This also appears to be a 

site for a potential project.  

 

Figure 22 Intake to the culvert that carries a tributary under Bean Hill Road, note the lack of headwall to direct 
flow and protect the road prism. 

 



 

Figure 23 The outlet of the culvert that conveys the tributary under Bean Hill Road has a 30” HDPE pipe inside of 
the original 36” metal pipe. 

Lily Brook Basin at Mahkeenac Lake Road 
The basin upstream of Mahkeenac Lake Road were originally constructed to intercept sediment 

from Marsh Brook and Lily Brook before it entered Stockbridge Bowl. While the sediment in the 

wetlands has been dredged in the past, decades of accumulation has limited the storage potential of 

the complex. The decrease in storage capacity of the wetland leads to sediment being transported 

from Lily Brook to Stockbridge Bowl on occasion, as shown in Figure 24.  The photos below suggest 

that while there are several potential sediment storage zones in the watershed, it is possible for fine 

sediment and organics debris to be routed through the watershed to the lake. Additionally, there 

appears to be a substantial volume of fine sediment and organics stored in the basin and the 

connected upstream and bordering wetlands. Portions of the basin and wetland are within the 

elevation range that is subjected to annual lake drawdown activities focused on control of invasive 

aquatic plants near the lake outlet. It is likely that some portion of sediment that is stored in this 

complex may be remobilized through drawdown activities, and transported to Stockbridge Bowl. A 

project to selectively dredge the basin would re-establish some degree of sediment storage capacity 

in the complex and would incrementally reducing loading to Stockbridge Bowl, This activity would 

be unlikely to eliminate the sediment loading however, and may require substantial permitting 

effort. 



 

Figure 24 Photos taken at the outlet of the constructed wetlands, showing a sediment plume entering Stockbridge 
Bowl following a storm event (photos provided by Richard Seltzer). 

Active Farming in Upper Watershed 
There is active farming that occurs in the upper Lily Brook watershed (Figure 25). While this area 

was not investigated in the field reconnaissance, it is a likely source of sediment to the Lily Brook 

Wetland complex and there is the potential for the fine sediment and organics to be transported 

into Stockbridge Bowl. Further investigation into the farming practices and sediment erosion 

patterns in this area is suggested.  

 

Figure 25 Aerial image of Stockbridge Bowl with active farming in the upper Lily Brook Watershed highlighted in 
the figure with a red box 


