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Introduction 
Stockbridge Bowl is a 372-acre great pond located in the Town of Stockbridge, Massachusetts. In 

addition to providing a revered recreational destination and habitat for coldwater fish, the lake 

supplies water to the neighboring town of Lenox, Massachusetts.  Stockbridge Bowl’s primary 

lake management issues are nuisance sedimentation in select areas, and proliferation of 

Eurasian Milfoil. This invasive plant has spread in select locations in the shallows along the lake 

shore and has densely colonized the area near the outlet in an area of substantial sediment 

deposition. Sediment cores from this area revealed a high proportion of organic matter in the 

upper portion, highlighting the inter-related processes of sedimentation and dense aquatic plant 

colonization.  

 

A watershed survey was completed in 2012, aimed at identifying potential nonpoint pollution 

sources within the lake’s watershed that may be contributing to the sediment accumulation 

within the Bowl, and preparing a public outreach program to address identified and potential 

nonpoint sources (BRPC et al. 2012). Among the findings, the study identified the Stockbridge 

Town Beach as a potentially substantial source of sediment runoff to the lower portion of the 

lake, noted the presence of 7 sites where in-lake fluvial deposition was occurring along the 

north shore, and highlighted the silt and muck deposits at the mouth of Lily Brook (BRPC et al. 

2012).  

 

To advance the findings of the watershed survey, the Town of Stockbridge and the Stockbridge 

Bowl Association (SBA) contracted Inter-Fluve, Inc. (IFI) to further evaluate potential sediment 

sources in the Stockbridge Bowl watershed. The study was designed to focus on the Lily Brook 
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and Duck Pond Brook sub-watersheds in particular, and identify appropriate and cost-effective 

best management practices (BMP) to reduce sediment loading.   

 

This memorandum describes general sediment production and yield estimates for the 

Stockbridge Bowl Watershed, with emphasis on the focus area.  The sediment yield analysis 

utilized the Revised Universal Soil Loss Equation (RUSLE; Renard et al. 1997) to estimate the 

potential sediment generation in each area of the watershed and a distributed sediment erosion 

and delivery model (SEDD; Ferro and Porto 2000) to estimate the degree to which the generated 

sediment is potentially yielded to the lake. The analyses were conducted within a geographic 

information system (GIS; ArcGIS 10.2, ESRI 2014). The results from this analysis were used in 

tandem with the findings of the field reconnaissance (IFI 2016) to identify potential sediment 

sources to Stockbridge Bowl and to develop a list of potential sediment reduction projects found 

at the end of the memo. A subset of these potential projects will be advanced to conceptual 

designs.   
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Background 
The Stockbridge Bowl valley was historically inundated by an arm of glacial Lake Housatonic.  

When the lake drained, it left behind a valley dominated by glacially-derived clays, silts, and 

sands (some of which were deposited in Lake Housatonic), and isolated wetlands and lakes 

which represent remnants of the once larger lake.  Stockbridge Bowl is one of these remnant 

features.  Since glacial retreat, runoff from the surrounding ridges and higher glacial deposits 

redistributed relatively mobile sediment from the uplands to the valley floor – a process that 

continues today.  

Sediment delivery to the lake is a result of the natural function of a relatively steep, sediment 

generating watershed draining to a landscape depression. In natural systems, over time lakes 

such as Stockbridge Bowl become progressively filled with sediment from the surrounding 

basin, becoming fringed with bordering wetlands, and given enough time may evolve to be 

primarily wetlands. Lily Pond provides a local example of this process and evolution. 

Human induced changes within the system may have expedited sediment generation in the 

watershed. Legacy alterations to land use within the watershed that include forestry, 

agriculture and land development (Lycott Environmental Research 1991) resulted in changes to 

the natural sediment dynamics. Land conversion reduced vegetative cover increasing sediment 

generation in the watershed. At the same time, runoff generation would have increased. These 

factors would have combined to cause changes to the drainage network through channel 

incision and instability, the legacy of which can be observed in several of the streams that drain 

to the lake. Although the watershed has largely reforested, the basin and drainage network may 

still be in the process of recovering from past and current land use patterns.   

Construction of Newton Dam in the early 1800s also affected sediment dynamics in the lake. 

The dam is located in the outlet channel two miles downstream from the lake proper, and was 

originally constructed to insure a steady flow of water to the Curtisville Mills (Lycott 

Environmental Research 1991). Given this objective, it is likely that the dam at a minimum 

stabilized the general lake level at a relatively high seasonal level, or could have stabilized the 

lake level at an elevation that was higher than the natural level. Construction of this historical 

dam likely first initiated sedimentation in the lake that exceeded historical levels because it 

converted the natural lake to a managed impoundment. 

 

Sedimentation in the south end of the lake was exacerbated by installation of utilities (sewer 

and gas transmission lines, 1950s to 1980s) that cross near the outlet at an elevation that is 

greater than the current lake outlet facilities located further downstream. The utility crossing 
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acts as a submerged dam and has provided an effective barrier to downstream sediment 

movement. This sediment deposit provided a natural colonization zone for aquatic plants, 

leading to perpetuation of additional sedimentation. 

 

In 1996, a lake management plan was developed that aimed to manage the milfoil proliferation. 

The so called ‘3-D’ plan includes seasonal drawdown of the lake to expose the root structures of 

the aquatic plants. The utility crossing and the sedimentation in the outlet channel limit the 

amount of drawdown that is achievable in the current condition to about 2 feet, which is 

substantially less than the targeted 5.5 feet. To enable the full drawdown, a diversion pipe has 

been installed that allows drainage of the lake below the level of the utility crossing, and 

dredging of the outlet channel is planned to allow more effective drainage from the lake to the 

diversion pipe inlet.  

 

In 2014, GZA was hired by the Stockbridge Bowl Association to prepare preliminary design 

plans for the proposed dredging. The associated field investigation included collection of 13 

full-depth sediment cores from the southwestern portion of the lake and in the outlet channel. 

The topmost layer of the samples was primarily composed of a peat-like material, with a few 

samples containing a layer of mineral material with small, calcareous shells (characteristic of a 

“marl” deposit) between layers of the peat-like material. The deepest portion of a majority of 

the cores contained a grey/blue, dense mineral layer, exhibiting the mineral texture and soil 

properties of fine silts and clays. The Marl deposits and the dense silt/clay subsoil are consistent 

with post-glacial and glacial lake deposits, respectively (GZA 2014).  

 

The sediment core data indicate that the sediment that is accumulating at the outlet of 

Stockbridge Bowl is composed primarily of traditional lake sediments that have been 

accumulating since glaciation, overlain with a layer of organic peat material. Hence, recent 

deposition in the outlet channel can be interpreted to be primarily organic in nature, likely 

derived directly from the aquatic plant growth in the area and other floating organic material 

that is generated throughout the watershed annually. The sedimentation pattern near the outlet 

is relatively consistent with sedimentation patterns seen in other impoundments that were 

originally natural lakes.    

 

The other area of substantial sedimentation that can be observed in Stockbridge Bowl is within 

the minor bay at the northeast corner of the lake. The Lily Brook subwatershed drains to the 

lake in this vicinity, conveyed beneath Mahkeenac Lake Road through two large culverts. The 

precise history of development is unknown, but the causeway is likely fill that cut across a 

minor arm of the lake or more likely the lower portion of the Lily Brook drainage that was 

inundated by backwater when Newton dam was constructed. 



 

6 

 

 

Upstream of the causeway, the ‘holding pond’ area has been reported to have accumulated 

substantial amounts of sediment over the last several decades, and has become fringed with 

bordering wetlands. This area may have become first backwatered in the early 1800s with 

construction of Newton Dam in the outlet channel, which likely stabilized lake level at a high 

seasonal level, or increased lake level over natural conditions. Dam construction in the outlet 

may have enhanced the development of wetlands that have developed in the lower Lily Brook 

watershed.  

 

The holding pond has previously been dredged, but has not been dredged since the early 1970s. 

The holding pond connects to a wetland complex that extends further up the drainage. Ground 

conditions through this area are very soft with thick surficial layers of fines and organics. On 

the lake side of the road crossing, a substantial area of sediment accumulation is also present 

and aquatic plant colonization in this area was noted in the watershed survey. There is no 

known sediment core data for this area. Sedimentation in this area is discussed in more detail 

later in the memo. 

Methodology 

Sub-Watershed Boundaries 

As part of an earlier desktop analysis (Task 2.2; IFI 2016), Inter-Fluve delineated subwatersheds 

within the Stockbridge Bowl Basin. The sub-basin divides were primarily defined using 

watershed delineation tools available in ArcHydro and Spatial Analyst (ESRI 2016) within the 

GIS.  The Stockbridge Bowl watershed was divided into 9 major subwatersheds, comprising 58 

smaller (minor) subwatersheds, not including Stockbridge Bowl Pond (Table 1; Figure A.1). The 

Shadow Creek Subwatershed was divided into two major subwatersheds: Upper Shadow 

Creek, which drains the steep ridge north of Stockbridge Bowl, and Shadow Brook, which 

drains the wetland complex west of the Bowl.  Lily Pond is the natural boundary between the 

Lily Brook major subwatershed, including the southern wetland area and lower Lily Brook, and 

the Marsh Brook major subwatershed.  Hillslopes and minor drainages that feed directly to the 

lake were grouped into four major subwatersheds: Stockbridge Bowl East, North, South, and 

West, respectively.  Finally, the Duck Pond Brook subwatershed directly abuts the lake and 

includes the Beachwood Neighborhood.



7 

 

Table 1. Characteristics for major subwatersheds in the Stockbridge Bowl Watershed.1 

Watershed Area (sq mi) Area (acres) Subwatersheds % Wetland/Pond stream length (mi) Stream Density (mi/sqmi)

Upper Shadow Brook 0.6 363.7 2 0.2% 1.5 2.6

Duck Pond Brook 0.4 283.6 2 4.5% 1.1 2.4

Lily Brook 3.0 1931.3 13 17.9% 7.2 2.4

Marsh Brook 3.2 2076.4 18 9.7% 8.1 2.5

Shadow Brook 1.3 804.2 7 10.1% 2.7 2.1

Stockbridge Bowl East 0.2 152.8 3 0.5% 0.2 0.6

Stockbridge Bowl North 0.9 574.3 6 3.1% 1.6 1.7

Stockbridge Bowl South 0.9 568.8 3 5.0% 2.1 2.3

Stockbridge Bowl West 0.4 252.7 4 23.1% 0.5 1.4

Stockbridge Bowl 0.6 368.4 1 100.0% -- --

totals 11.5 7376.0 59.0 15% 24.9 2.2   

 

Table 2.  Types and sources of data acquired for desktop analysis. 

Data Scale/Resolution Source Acquired From Year

Air Photos 1m USDA - Farm Service Agency - National Agricultural Imagery Program (NAIP) NRCS GeoSpatial Data Gateway 2014 (2003-2014)

Contours 1:24000 Town of Stockbrige GIS Town of Stockbrige GIS NA

Elevation (National Elevation Dataset) 10m USGS EROS Data Center NRCS GeoSpatial Data Gateway 2012

Topography 1:100000 US Geological Survey/National Resources Conservation Service NRCS GeoSpatial Data Gateway NA

Geology 1:100000 US Geological Survey NRCS GeoSpatial Data Gateway 2006

 Land Cover (USDA-NASS) 30m USDA, National Agricultural Statistics Service (NASS) NRCS GeoSpatial Data Gateway 2014

Ponds/Lakes (National Hydrography Dataset) 1:24000 US Geological Survey NRCS GeoSpatial Data Gateway NA

Wetlands 1:24000 MA Department of Enivronmental Protetection Town of Stockbrige GIS NA

Average Precipitation 700 m Oregon Climate Service at Oregon State University NRCS GeoSpatial Data Gateway 1981-2010

Roads/Streets (Tiger 2010) 1:12000  U.S. Department of Commerce, U.S. Census Bureau NRCS GeoSpatial Data Gateway 2010

Soils Data (SSURGO 2.2) 1:24000  U.S. Department of Agriculture, Natural Resources Conservation Service NRCS GeoSpatial Data Gateway 1988

Streams/Rivers (National Hydrography Dataset) 1:24000 US Geological Survey NRCS GeoSpatial Data Gateway NA

*https://gdg.sc.egov.usda.gov/  

 

                                                      
1 Subwatershed names were adopted as they appear in the National Hydrography Dataset (NHD). We understand that locally the sub-watershed 

labeled Shadow Brook in the NHD is often referred to as ‘Silver Run’, and the sub-watershed labeled Upper Shadow Brook in the NHD is often 

referred to as ‘Shadow Brook’. 



 

8 

 

Universal Soil Loss Equation 

The Revised Universal Soil Loss Equation (RUSLE; Wischmeier and Smith 1978, Renard et al. 

1997) was developed to predict average sheet and rill erosion from agricultural plots.  Enhanced 

computing abilities and upgraded GIS software has allowed for expanding the RUSLE’s 

applicability to larger scale areas, such as watersheds.  For GIS calculations, the equation has 

been adapted to utilize a discretized grid with individual cells substituting for farm plots or 

other geomorphic units (e.g., Fernandez et al. 2014).   

The RUSLE calculates average annual soil generation per area (A) based on set of six factors.  

These factors relate the susceptibility of soil particles to erosion and the energy available for 

water to detach and move the particles.  The estimates do not predict how much sediment is 

actually transported to adjacent streams or downstream water bodies. 

A = R x K x L x S x C x P           [1] 

where:  A  = average annual sediment production per area   

R  = rainfall-runoff erosivity factor    

K = soil erodibility factor    

L = slope length factor   

S = slope steepness factor   

C = cover and management factor 

P = conservation practice factor 

 

When implemented within a GIS, the average annual soil production per area (A) is calculated 

for each cell in the raster grid.  Soil production (tons/year) is calculated by multiplying A for 

each cell by the cell area. Finally, the soil production result for a region of interest (e.g., 

subwatershed) is obtained by summing the sediment production cell values within the region. 

The RUSLE model was applied to the Stockbridge Bowl Subwatershed using a 3m digital 

elevation model (DEM; USGS 2016) as a base. Publically available aerial photography, 

precipitation, elevation, land use, and soil survey data (Table 2) were used to populate the grid 

for each RUSLE factor, either directly or by calculations within the GIS. 
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Rainfall-Runoff Erosivity Factor (R)  

The rainfall-runoff erosivity (R) factor represents the amount of precipitation in the study area 

and its ability to erode soil based on typical storm durations and intensities, runoff rates, and 

runoff types (e.g., snow melt).  For this study, R factor was estimated using gridded average 

annual precipitation data (PRISM Climate Group 2016) and the isoerodent map for the eastern 

U.S. (Figure A.2; Renard et al. 1997).   Within the Stockbridge Bowl Basin, final R values ranged 

from 113.5 to 116.5 (Figure A.3). 

Soil Erodibility Factor (K) 

The soil erodibility factor (K) accounts for the susceptibility of soil particles to detachment and 

transport resulting from either rainfall or runoff. In general, fine textured, clayey soils are 

resistant to detachment and have K factors between 0.05 and 0.2.  Medium textured soils, such 

as silt loams, are moderately susceptible to detachment and produce moderate water runoff.  

Their K factors range from 0.2 to 0.4. Soils having a high silt content are the most erodible of all 

soils and generally have K factors greater than 0.4.   

The soils in the Stockbridge Bowl Watershed have K factors ranging from 0.2 to 0.43, according 

to the SSURGO database (Figure A.4; NRCS 2016; Scanu 1988). Less erodible (K < 0.2) wetland 

soils have formed along the flatter valley bottoms, such as along the Lily Brook wetlands. Two 

relatively small pockets of more erodible (K = 0.43), silty soils are located along Marsh Brook.  

The majority of the soils are moderately erodible loams.    

Hillslope Length and Steepness Factors (LS)  

The hillslope length factor (L) and steepness factor (S) are usually considered together to define 

the influence of local topography on erosion within the RUSLE.  The LS factor was computed in 

the GIS using tools in the Spatial Analyst Toolbox (e.g., slope, flow accumulation, raster 

calculator) to extract the information from the DEM.  Hillslope gradient controls the LS factor 

distribution in the Stockbridge Bowl Watershed, with higher LS values associated with the 

steeper slopes along the east-facing ridges located north and south of the Bowl (Figure A.5). 

Cover Management Factor (C) 

The RUSLE cover management factor (C) expresses the effects of different land uses and 

associated management practices on erosion rates. It accounts for vegetation characteristics such 

as canopy cover, random roughness, and root density. C factors for the Stockbridge Bowl 

analysis were assigned based on values provided in previous studies (Figure A.6; Haan et al.  

1994; Renard et al. 1997; Jain and Kothyari 2000; Fernandez et al. 2003). Higher C factors 

correspond to cover management conditions that are more prone to erosion than other land use 

and management conditions.  In the Stockbridge Bowl system, forests, which have relatively 



 

10 

 

low C factors (C < 0.01), dominate the land use.  Higher C values in the area are associated with 

agricultural land, consisting primarily of alfalfa and non-alfalfa hay production, and less 

extensive corn production in the southeast (Figure A.6).  

Support Practice Factor (P)   

The P factor accounts for land modification and conservation practices that may reduce the 

amount and rate of runoff and soil export, such as contour furrowing, strip cropping, and 

terrace farming (Renard et al.  1997). Because agriculture is not a major land use (especially row 

crop production) in the Stockbridge Bowl Basin, P factors were not estimated.  All areas were 

assigned a P factor of 1, suggesting no practices were implemented to control erosion.   

Sediment Distributed Delivery Method (SEDD) 

The Sediment Distributed Delivery model (SEDD; Ferro and Porto 2000) is a set of empirical 

equations used to estimate sediment yield (the amount of generated sediment that will likely be 

transported to the nearest channel or other outlet).  SEDD uses RUSLE outputs and a sediment 

delivery ratio (SDR) determined for each morphological unit (i.e., each grid cell) in the 

watershed to estimate the yield.   Using ArcGIS, yield calculations were performed for each grid 

cell using the following equation, and then the results were summed within subwatersheds:  

 Y = SDR x A x a           [2] 

where:   

Y      =  sediment yield (of cell)      

SDR =  sediment delivery ratio (sediment delivery/sediment production)   

A        =  average annual sediment production per area (output from RUSLE) 

a       =  area (of cell)        

   

The SDR describes the ratio of eroded sediment delivered to a downstream outlet point and the 

amount of sediment produced in an area.  The SDR depends on surface roughness, surface 

complexity, land use, gradient, distance to output, and other factors, which impact flow velocity 

and travel time.  In the Stockbridge Bowl Watershed, areas of higher velocity are associated 

with steep slopes and impervious surfaces along roads and developed areas (Figure A.7).  

Lower velocity flow occurs in wetland areas and valley bottoms (not including the channels).  

In general, the further away an erosion area (i.e., cell) is from a channel and the more 

impediments there are to flow, the lower the SDR value. This relationship holds true in the 

results for the Stockbridge Bowl Basin (Figure A.8). 

Potential Error Associated with RUSLE and SEDD 

The RUSLE is an empirical equation based on a number of factors that are generally not directly 

measured (or measurable), especially for watershed-scale applications.  Therefore, the results 
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include a certain degree of uncertainty.  Without sediment data such as lake or wetland 

sediment cores, transport measurements, and/or other sediment monitoring to corroborate the 

results, predicted sediment generation (RUSLE results) and yield (SEDD results) values should 

only be used for identifying areas of concern and for broad land management planning.  Error 

analysis for RUSLE outcomes (e.g., Risse et al. 1993) indicate that for relatively small soil loss 

amounts (<25 tons/acre), actual sediment generation values might be within +/-100% of 

predicted values. Where the RUSLE estimates relatively large sediment generation (>200 

tons/acre), actual generation should be within ±15% of the predicted value.  

In the case of Stockbridge Bowl, the modeling and visual observations suggest sediment 

generation is significant, and the errors may be closer to the 15% range than 100% range. 

However, without physical measurements, the predictions remain uncertain. While the results 

generated from broadscale analyses such as this Stockbridge Bowl study may not be precisely 

accurate, the relative trends are informative in understanding which areas of a watershed may 

be more prone to sediment generation relative to other areas of the basin of interest.   

Additionally, the RUSLE and SEDD models do not account for concentrated flow and erosion in 

channels.  Channel adjustments (e.g., incision, bank erosion), both local and system-wide, also 

may contribute substantial sediment to downstream sinks, such as lakes and reservoirs (e.g., 

Stockbridge Bowl). For this reason, observations of erosion in the channel network during the 

field reconnaissance (Task 2) will supplement the RUSLE/SEDD results in determining the 

recommended sediment reduction strategy (Task 4). 

Sediment Production and Yield 

RUSLE – Sediment Production 

The RUSLE predicts roughly 16,200 tons (10,300 CY or the equivalent of 860 dump truck loads) 

of sediment are generated (i.e., detached or eroded) within the Stockbridge Bowl Watershed 

annually (Table 3) or about 2.3 tons/acre (1.4 CY/acre;  

Table 4).  The predicted sediment generation is localized to areas cleared for agriculture, 

especially in the Lily Brook and Marsh Brook headwaters and the Stockbridge North 

subwatersheds (Figure A.9).  Steep, east-facing hillslopes along the ridges also appear to 

generate relatively substantial amounts of sediment.   

The RUSLE predicts that the largest sediment generators (by volume and volume/area within 

minor subwatersheds) are Stockbridge Bowl North, northwestern Marsh Brook, and 

southeastern Lily Brook subwatersheds (Figure A.10 and Figure A.11).  These areas are 

estimated to generate between 300 and 1170 tons/yr of sediment. The combined area comprising 
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the southeastern part of the watershed, which include the lower Lily Brook, Duck Pond Brook, 

Stockbridge Bowl East, and Stockbridge Bowl South (Newton Brook) subwatersheds, are 

estimated to generate about 4700 tons (3000 CY) of sediment per year (Table 3), which is 30% of 

the estimated watershed total. Along the Lily Brook wetlands and Beacon Hill Road (with the 

exception of farmland in the area), the RUSLE estimates relatively small to moderate amounts 

of sediment generation (<250 tons/yr; Figure A.9, Figure A.10, and Figure A.11).   

SEDD – Sediment Yield 

The integrated RUSLE and SEDD modeling estimates that about 60% of the sediment generated 

in the Stockbridge Bowl Watershed reaches a nearby channel for downstream transport, 

amounting to 9700 tons/yr (6000 CY/yr or the equivalent of 500 dump trucks; Table 3 and  

Table 4).  Similar to the pattern of average annual soil generation, estimated sediment yield is 

higher in the agricultural areas along the upper Lily Brook Valley, northwestern Marsh Brook 

subwatersheds, and in the Stockbridge Bowl North subwatershed, especially where agriculture 

occurs along steeper hillslope gradients (Figure A.12).  Relatively long distances to the nearest 

stream mitigates large annual soil loses in some of these areas.  The southern watersheds (Lily 

Brook, Duck Pond Brook, etc) combined are estimated to yield only about 2800 tons/year (Table 

3; Figure A.12, Figure A.13, and Figure A.14).  Assuming all of the sediment that reaches each 

stream channel is transported through the system, this total yield estimate (9700 tons/year) 

would represent the average annual yield to Stockbridge Bowl.  If the material was deposited 

evenly, the 372 acre lake bed would be covered by 0.14 of sediment each year. 

However, not all of the sediment that is estimated to reach the stream network reaches the lake.  

Sediment gets stored in floodplains and bars, and less mobile coarse material may get deposited 

along the bed.  Many of the channels in the Stockbrige Bowl system drain to relatively large 

wetlands and ponds, such as Lily Pond, The Marsh (Marsh Brook wetlands), the Lily Brook 

wetlands, and wetlands along Shadow and Newton Brook.  Assuming these wetlands act as 

sediment sinks, the estimated sediment delivery to Stockbridge Bowl could be limited to just 

3220 tons/yr (20% of average annual generation based on RUSLE).  In the south, mid-system 

wetlands may reduce sediment yield to around 1130 tons/year at that end of the lake, including 

the potential for the Lily Brook wetlands to trap 76% of the estimated yield for the Lily Brook 

subwatershed. The trapping efficiency of these wetlands is currently unknown, but visual 

observations by IFI and SBA staff suggest fine sediment may pass through them as wash load 

during relatively large flows.  Also, in contrast to the spatially-distributed approach (i.e., based 

on each raster cell), using a more general approach in the SEDD model to estimate SDR based 

solely on major subwatershed area (Vanoni 1975; SDR = 0.42 x Area-0.125), yield estimates to 

Stockbridge Bowl decrease to 3200 tons/yr for the whole watershed (19% of the RUSLE 

estimate) and 900 tons/yr for the southern end of the pond, respectively.  
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Table 3.  Estimated RUSLE/SEDD Sediment generation and yield results for major subwatersheds in 

the Stockbridge Bowl Watershed. Gray rows represent major subwatersheds that contribute sediment 

to the southeastern portion of Stockbridge Bowl.  

 

Major Subwatershed

Area
Pre-Disturbance     

Sediment Production

Existing Sediment 

Production

Pre-Disturbance     

Sediment Yield

Existing 

Sediment Yield

acres tons/yr tons/yr tons/yr tons/yr

Upper Shadow Brook 363 907 932 586 612

Marsh Brook 2076 3101 5477 1845 3366

Shadow Brook 804 1852 2057 1073 1203

Stockbridge Bowl North 582 669 2280 334 1243

Stockbridge Bowl South 542 424 608 254 362

Stockbridge Bowl West 253 119 164 84 109

Duck Pond Brook 306 276 308 169 197

Lily Brook 1925 1976 4185 1138 2445

Stockbridge Bowl East 156 140 228 80 157

Southern Watersheds 2387 2392 4721 1387 2799

Totals 7006 9464 16239 5564 9696  

 

Table 4.  Estimated RUSLE/SEDD Sediment generation and yield results, normalized by area**, for 

major subwatersheds in the Stockbridge Bowl Watershed.  Gray rows represent major subwatersheds 

that contribute sediment to the southeastern portion of Stockbridge Bowl. 

Major Subwatershed

Area
Pre-Disturbance 

Sediment Production

Existing Sediment 

Production

Pre-Disturbance 

Sediment Yield

Existing 

Sediment Yield

acres tons/yr/acre tons/yr/acre tons/yr/acre tons/yr/acre

Upper Shadow Brook 364 2.50 2.57 1.62 1.69

Marsh Brook 2076 1.49 2.64 0.89 1.62

Shadow Brook 804 2.30 2.56 1.33 1.50

Stockbridge Bowl North 574 1.15 3.92 0.58 2.14

Stockbridge Bowl South 569 0.78 1.12 0.47 0.67

Stockbridge Bowl West 253 0.47 0.65 0.33 0.43

Duck Pond Brook 284 0.90 1.01 0.55 0.64

Lily Brook 1931 1.03 2.17 0.59 1.27

Stockbridge Bowl East 153 0.90 1.46 0.51 1.00

Southern Watersheds 2367.70 1.00 1.98 0.58 1.17

Totals 7007.80 1.35 2.32 0.79 1.38

 

**Normalizing by area highlights subwatersheds where sediment generation/yield might be occurring at a higher “intensity,” as 

opposed to non-normalized values, that can be impacted by relative subwatershed size.  For instance, a 1000 acre, well-

managed forest may generate more sediment than a 1 acre gullied and rilled, barren plot, but the plot is likely a better target 

for treatment.  
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“Pre-Disturbance” vs. Existing Sediment Generation and Yield 

The RUSLE/SEDD modeling framework was also to compare “pre-disturbance” erosion 

conditions to existing conditions (Table 3 and  

Table 4).  In the pre-disturbance condition scenario, cells representing existing agriculture or 

development were converted to deciduous forest.   Under these conditions, the R, K, L, S, and P 

factors remained unchanged at each adjusted cell, but the C factor was set to 0.009 

corresponding to the C factor value used for deciduous forest in the existing conditions 

analysis.  Converting landuse from agriculture to forest also results in slower flow velocities 

(reduction from approx. 12 ft/s max to approx. 6.5 ft/s max), thereby increasing travel times in 

modified cells.  These changes necessitated new calculations for SDR for pre-disturbance 

conditions.  Pre-disturbance SDR values were often smaller than existing condition values (2.5% 

+/- 9%), further lowering sediment yield estimates. 

The associated calculations for the pre-disturbance condition (completely forested Stockbridge 

Bowl Watershed) estimate annual sediment generation of approximately 9500 tons/yr of 

sediment (5900 CY or 490 dump truck loads; Table 3 and  

Table 4).  Sediment generation would have been primarily dictated by the hillslope steepness 

factor (S) as opposed to land cover, and steep ridge slopes in the Shadow, Upper Shadow, and 

Lily Brook headwaters would have likely generated the most sediment (Figure A.15).  In 

general, the subwatersheds associated with ridges generated 2 to 10 times the amount of 

sediment when compared to the subwatersheds along the valley bottoms and adjacent to 

Stockbridge Bowl.   

Substituting forest for roads, agriculture, and development reduced the overall SDR to 58%, 

resulting in predicted sediment yields for the whole Stockbridge Bowl Watershed of 5600 

tons/yr (Table 3; Figure A.15, and Figure A.16). Estimated sediment yields for pre-disturbance 

conditions in the southern subwatersheds amounted to only 1400 tons/yr (Table 3 and Figure 

A.16).  When compared to pre-disturbance conditions, the existing landuse distribution results 

in 1.7 times more sediment yielded to nearby creeks and streams, as estimated by the 

RUSLE/SEDD framework. Deposition in mid-watershed wetlands and ponds may have limited 

Stockbridge Bowl sediment inputs under a pre-disturbance scenario to 1730 tons/year, with 

only 630 tons/yr coming from the southern watersheds.  

Road Sand 

In colder, northern climates, roads are often treated with significant amounts of sand to increase 

traction on ice and snow.  Spring runoff and summer rains may wash these sands from the road 
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to adjacent waterways, adding to the sediment loads yielded from the watershed. The RUSLE 

does not account for imported material (such as road sand), therefore a separate analysis was 

completed to estimate how much sediment might be added to the system through winter sand 

application.   Typically, between 300 and 500 pounds of sand are poured on each mile of road 

per lane per substantial snow fall (e.g., WTIC 2005; RIDA 2014).  The analysis assumed an 

application rate of 800 pounds of sand per road mile, assuming 400 pound/ lane mile, with all 

roads having two lanes.  Assuming five applications per year and a delivery ratio of 100%, each 

mile of road yields approximately 2 tons of sand annually.  ArcGIS was used to calculate the 

road density in each subwatershed in order to estimate total road sand yield and evaluate the 

distribution of potential road sand impacts (Table 5 and Figure A.17).  Overall, applied sand 

may increase sediment yields by approximately 130 tons/year (1%) for the whole watershed, 

which would cover the entire lake bed by an additional 0.002 in. Road sand may contribute 

between 3 and 4% percent more sediment to the Duck Pond Brook (9 tons/year), Stockbridge 

Bowl East (6 tons/yr), and Stockbridge Bowl South systems (12 tons/year), which feed directly to 

the Bowl in the southeast. While outside the detailed study area, anecdotal observations suggest 

that road sand may be an element that requires ongoing management on the Camp Mah-Kee-

Nac property.    

Table 5.  Sediment yield attributed to sand applied to roads during the winter.  

Major Subwatershed
Area

Road 

Length

Road 

Density

Existing 

Sediment Yield

Road 

Sediment

Sediment Yield 

w/road sand

% 

Change

acres ft ft/acre tons/yr tons/yr tons/yr %

Upper Shadow Brook 364 5607 15.4 612 2 614 0%

Marsh Brook 2076 106129 51.1 3366 40 3407 1%

Shadow Brook 804 21416 26.6 1203 8 1211 1%

Stockbridge Bowl North 574 42471 74.0 1243 16 1259 1%

Stockbridge Bowl South 569 31985 56.2 362 12 374 3%

Stockbridge Bowl West 253 21436 84.8 109 8 117 7%

Duck Pond Brook 284 23313 82.2 197 9 206 4%

Lily Brook 1931 74686 38.7 2445 28 2474 1%

Stockbridge Bowl East 153 15582 102.0 157 6 162 4%

Southern Watersheds 2368 113580 48.0 2799 43 2842 2%

Totals 4640 229045 49.4 6896 87 6983 1%  
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Synthesis of Findings 
The RUSLE/SEDD sediment yield analysis suggests that the Marsh Brook, Lily Brook and 

Stockbridge Bowl North subwatersheds are the three largest potential sources of sediment 

within the Stockbridge Bowl Watershed (Table 3). While the Marsh Brook subwatershed is the 

single largest potential source, material yielded to the stream may deposit in the Marsh Brook 

wetland complex (i.e., the Marsh) or in Lily Pond and adjacent wetlands. Therefore, it is 

unlikely that sediment from the Marsh Brook subwatershed contributes substantially to the 

total sediment accumulation within Stockbridge Bowl.  

The sediment generation and yield estimates suggest that Lily Brook is the second largest 

potential source of sediment in the Stockbridge Bowl Basin.  Much of the sediment is predicted 

to emanate from the upper portion of the Lily Brook subwatershed, which in turn, may partially 

to substantially deposit in the Lily Brook wetland complex. However, anecdotal and field 

observations suggest that some proportion of the fine sediment and organics are routed through 

the wetland complex and holding pond area upstream of Mahkeenac Lake Road.  The field 

reconnaissance identified several potential project locations (IFI 2016) in this watershed, 

discussed below.  

The Stockbridge Bowl North subwatershed, which includes several direct outlets to Stockbridge 

Bowl, was also identified in the RUSLE/SEDD analysis as a potentially significant sediment 

source for the lake.  The watershed survey noted fluvial deposits of sand and small gravels at 

the mouths of Mahican Brook, Shadow Brook and three unnamed tributaries along the 

shoreline (BRPC et al. 2012).  While this location was outside of the preliminary investigation 

area, it is anticipated that associated finer materials (organics, clays, silts and fine sands) likely 

migrate into the lake from these drainages, leaving the coarser materials (i.e. coarse sands and 

gravels) behind.  

A brief reconnaissance of the lower drainages in this area suggests that they have been 

subjected to historical incision processes possibly a result of historic deposition from land 

clearing followed by incision through these deposits. Complexities with management of 

drainage from area roadways were also noted, for example with the drainages on the Camp 

Mah-Kee-Nac property.  

As discussed earlier in the memo, the sedimentation that has occurred over the last several 

decades near the lake outlet is likely attributable to predictable processes that occurred in 

response to the management of the lake outlet since the early 1800s, exacerbated by the 

installation of the utilities across the outlet channel between the 1950s and 1980s, and further 

confounded by colonization by aquatic plants. The primarily organic sediments accumulating 
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there are likely sourced locally from the actual aquatic plants themselves, and floating organic 

matter (leaf litter, etc.) sourced from elsewhere throughout the watershed. Erosion control 

activities elsewhere in the watershed are unlikely to substantially reduce accumulation of 

organic materials in this area. 

The sedimentation that has occurred in the lake and holding pond area near the outlet of the 

Lily Brook watershed is likely attributable to overlapping processes and may be sourced from 

multiple locations in the Stockbridge Bowl watershed. This area was likely first impacted by 

management of the lake outlet, which may have led to more persistent backwatering of the 

lower Lily Brook drainage by maintaining lake levels that were elevated relative to historical 

conditions. This would have enhanced sediment accumulation in the lower watershed and may 

have enhanced development of wetlands in the area.  

Construction of the causeway for Mahkeenac Lake Road likely further enhanced sediment 

deposition on its upstream side, acting as a dam allowing sediment-laden storm flows to be 

partially stored, causing some of the sediment to settle out of suspension and transport. The 

sedimentation in the holding pond area had been managed proactively through the early 1970s, 

but by the 1990s the holding pond had predominantly filled again to the extent that sediment-

laden water could be observed being routed through the pond (Fugro 1996). Although no 

sediment cores from the holding pond were available for this study, the sediment stored there is 

sourced from the Lily Brook watershed, and is presumed to include predominantly fine soils 

and organics, mixed with smaller proportions of sand. 

A primary source of the sediment deposit on the lake side of the Mahkeenac Lake Road is the 

Lily Brook watershed, but it is likely that other sources contribute to the accumulation. 

Although the precise configuration of the deposit has not been measured through bathymetric 

survey, its general shape is not specifically of a fan focused on the outlet from the holding pond, 

but more similar to a lakeside shoal (aerial photos show a small delta-like formation focused on 

the culvert outlets, that is set within the much larger deposit). The deposit is in a natural 

shoaling location in the lake, in a shallow embayment downwind of the prevailing wind 

direction, and of multiple sub-watersheds along the north shore of the lake that were 

highlighted to have high potential, in relative terms, to yield sediment to the lake. 

As noted above, defined fan-shaped delta deposits are present at several tributary input 

locations around the northern and northeastern portion of Stockbridge Bowl. The riverine delta 

formations occur when coarser particles (coarse sand, gravel and larger) that are carried along 

in the stream channels deposit when the energy of flow is dissipated into the lake water (Hilton 

et al. 1986).  While the coarse material may be remobilized short distances in large flow events, 

it is notable that the fine sediment and organic matter generated within the tributaries are not 
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likely deposited at the lake confluences but continue in transport into the lake to secondary 

deposition locations.  

 

Once they have reached the lake, the fines and organics transported in suspension will 

gradually settle if the water column is sufficiently calm (Hilton et al. 1986). However, 

turbulence in the lake such as that created by wind-generated waves and motorized boats will 

keep the sediment in suspension for some time, or can lead to resuspension of the sediment 

from lake margins. Other processes such as seasonal, temperature-induced water column 

fluctuations can affect transport of fine sediments in the lake. Seasonal fluctuations and 

drawdown events can also lead to remobilization and resuspension of sediments from the lake 

margins. Considering this, while not possible to definitively conclude based on the current data, 

there is a notable likelihood that some of the shoaling in the sediment deposit in the shallow 

embayment adjacent to the causeway originates from the watersheds on the north and 

northeastern margins of the lake. It should also be noted that future enhanced seasonal 

drawdowns may result in some remobilization of sediment stored in the holding pond and 

adjacent wetlands, and also from shoals along the lake margin.  

 

In conclusion, based on the lines of evidence evaluated in this study, it is unlikely that the 

sedimentation experienced at the south end of the lake and in the outlet channel is substantially 

related to fine sediment that is generated from the larger watershed. It is likely that organic 

matter that is transported to the lake annually from throughout the watershed may partially 

contribute to the accumulation of organic materials in this area. However, sediment control 

activities throughout the watershed and within the focus area of the study are unlikely to 

reduce the potential for sedimentation in the outlet channel as they would not necessarily 

reduce the export of organic matter from these areas. We recommend monitoring this area after 

implementation of the planned dredging activity and full implementation of the 3-D lake 

management program before advancing additional erosion control activities elsewhere in the 

watershed solely to reduce sedimentation in this area. 

 

As discussed above, the sedimentation that has occurred on both sides of the Mahkeenac Lake 

Road causeway is likely substantially attributable to sediment originating from the Lily Brook 

watershed, but is also likely attributable to other sources of watershed sediment and land use 

practices (i.e., road sand application) along the north and northeast shores of the lake. These 

patterns may have been enhanced through historical land use patterns, to which the basins and 

drainage networks may still be responding. In particular, some proportion of the finer sediment 

and organics fractions appear able to be routed through the various wetlands and other 

potential sediment sinks distributed throughout the watersheds during high flow events. 

Hence, the sedimentation patterns that have been observed are likely mostly dependent on 
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watershed-derived sediment generation that is broadly distributed throughout the focus area 

and the north and northeastern watersheds. No particularly major sources of acute sediment 

generation and yield were identified that directly correlate with the sedimentation that has been 

observed in this area. 

 

The analyses and field reconnaissance identified several locations of localized past and potential 

future erosion (discussed below). Implementation of focused erosion control activities at these 

sites will yield incremental reductions in sediment loading to the lake, but will not result in 

major shifts in sedimentation patterns, and may not yield measurable change. In addition to the 

potential site-specific erosion control opportunities, dredging of the holding pond is also 

discussed. Dredging of the holding pond will not reduce source sediment loading, but could 

provide a sediment storage buffer between the source areas and the lake for a proportion of the 

sediment that accumulates adjacent to the causeway. Based on what is known of past dredging 

of the holding pond, such a project may provide as many as 10 or more years of sediment 

storage benefits before its effectiveness diminishes. 

 

Limited observations of the drainages along the north and northeast margins of the lake suggest 

that more system-scale erosion reduction activities could be contemplated and effective in these 

watersheds. If through future study the linkage between sediment yield from these drainages 

and the sedimentation adjacent to the causeway were confirmed, erosion control activities in 

these drainages could be effective at reducing lake sedimentation. The study to evaluate this 

correlation would require sampling the sediment deposit through a coring program, 

bathymetric survey of the lake, and quantitative analysis (modeling of lake circulation patterns). 

Summary of Preliminary Priority Sites 
Based on the field reconnaissance and sediment analysis, several potential priority sites have 

been identified for consideration and are discussed below: 

 Lily Brook holding pond at Mahkeenac Lake Road: Following construction of the causeway, 

the holding pond upstream of Mahkeenac Lake Road intercepted a proportion of the 

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

the sediment in the wetlands was actively dredged until the early 1970s (BRPC et al. 

2012), decades of accumulation have limited the storage potential of the complex and 

increased the proportion of sediment in transport that enters Stockbridge Bowl. By the 

1990s, the sediment storage efficiency had diminished to the extent that sediment laden 

water was periodically observed passing through the holding pond to the lake (Fugro 

1996).  Dredging this area will increase storage capacity and reduce the amount of 

sediment that reaches Stockbridge Bowl. As noted above, a portion of the basin has 
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bordering vegetated wetlands. Substantial permitting effort may be required to enable 

dredging of the basin. Preliminary calculations were made to estimate the potential 

volume of sediment that could be feasibly removed from the holding pond. Assuming 

that dredging could only occur in the primarily open water areas of the pond (due to 

permitting constraints), a dredging program may yield up to 10 years of storage volume 

for the sediment yield estimated from the upstream basin, assuming 100% trapping 

efficiency and depending on area and depth of dredging that is feasible. In practice, 

achieving 100% trap efficiency in the holding pond may not be achievable. To maintain 

effectiveness, an ongoing dredging program would need to be continued in perpetuity. 

Dredging of the shoal on the lake side of the causeway would reduce the sediment 

volume stored there and would provide space for sediment that is routed through the 

holding pond to deposit. 

 Farm along Bean Hill Road: Past clearing along this property, including the riparian zone 

along portions of Lily Brook and its lower tributary, are visible from the aerial 

photographs. RUSLE estimates within the subwatershed show this property as an area 

of notable potential sediment generation (Figure A.9). This private property and the 

adjacent reach of Lily Brook were not available for access during the field 

reconnaissance; however, the property is an area of interest, and additional field 

assessment is recommended.    

 Bean Hill Road Culvert #2: Given its proximity to Stockbridge Bowl and the active 

gullying and erosion observed along the upstream side of the culvert, the tributary to 

Lily Brook that crosses Bean Hill Road at culvert #2 is a priority site. Past culvert retrofits 

were evident, but the pipe remains undersized resulting in a plunge pool with an 

associated bell-shaped scour area immediately downstream of the culvert. In addition to 

the culvert-related scour, there is modest erosion and gullying associated with a 

stormwater ditch that runs parallel to the upstream side of Bean Hill Road. This location 

may benefit from replacing the existing culvert with an appropriately-sized structure 

and re-routing of the storm flow. There is a large wetland area adjacent to the drainage 

ditch which provides an opportunity to attenuate the stormwater flow, reducing erosion 

along the roadway and also possibly providing new habitat opportunities.   

 Culverts along Mahkeenac Road:  Channel erosion calculations conducted during the field 

reconnaissance of the Duck Pond Brook and Stockbridge Bowl East subwatersheds 

resulted in an estimated erosion volume of 230 CY of sediment. While past erosion at the 

noted locations cannot be undone, these reaches are likely continuing to adjust and are a 

potential source of additional sediment.  Over time, failure of the undersized culverts 

could result in substantial sediment erosion and delivery to Stockbridge Bowl. 

o MR #3: Headcut migration upstream of the roadway has resulted in substantial 

channel and bank erosion. The headcut will likely continue to migrate until it 
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reaches the exposed bedrock upstream. Once the headcut reaches the bedrock, 

the channel will widen to achieve stability, resulting in additional erosion. 

Downstream of the roadway, the culvert is perched 1.5 feet above the channel 

bed. The channel dissipates into a depositional fan approximately 50 feet below 

the culvert which could be mobilized during high flow events.  

o MR #4: The downstream portion of the culvert is perched 2.5 feet above the 

current channel location, the concrete apron has crumbled and there is erosion to 

the channel bed and banks downstream.  This deteriorating culvert is not only a 

safety hazard, but it is likely that the bank and channel erosion will continue in 

this location and remain a potential sediment source to Stockbridge Bowl.  

o MR #5:  Culvert #5 is concerning, both as a public safety concern and as a 

sediment source, given the proximity to Stockbridge Bowl. Active gullying, bank 

failures, and active drainage swale erosion on the upstream side of the roadway 

threaten the road and provide sediment to the downstream channel. 

Downstream of the roadway, the culvert is perched 3 feet above the channel with 

a large scour pool at the outfall. Bank erosion is visible throughout the 

downstream reach, continuing to act as a sediment source to Stockbridge Bowl.  

 Lower priority but notable sites: These locations are unlikely sources to Stockbridge Bowl 

but have features that should be highlighted.  

o MR #1: Currently the culvert is substantially perched on the downstream end. 

The potential for headcutting exists at this location if the current grade control is 

destroyed during a high flow event, which is plausible given the temporary 

nature of the wood jam that serves this function. If a headcut is initiated, it 

would result in increased erosion rates and could endanger the culvert and the 

roadway. 

o MR #2: The leaky well on the upstream side of the culvert likely produced the 

associated gully when the well initially started releasing water. Silt fence has 

been installed between the well and the adjacent tributary, but a more permanent 

solution should be considered to ensure stabilization of the area. While it is 

unlikely that sediment sourced from this location will make it to Stockbridge 

Bowl, given the ponds, wetlands and other downstream sediment sinks, 

continued erosion may pose a risk to the culvert and roadway if left untreated.  
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Table 6.  Summary of Potential Priority Sites 

 Priority Potential improvements Implementation 

Effort 

Site 

Ownership 

and 

constraints 

Relative Cost Long-term 

Maintenance 

Bean Hill Road 

Farm 

High Assess field conditions and if an 

issue if confirmed, work with 

land owners to increase the 

riparian vegetation and discuss 

land use strategies for reducing 

sediment input to Lily Brook 

Low to Moderate Private Low to 

Moderate 

Minimal 

Lily Brook 

Holding Pond 

High Dredge sediment from holding 

pond 

Moderate to High Private  Moderate to 

High 

Dredging may 

need to 

continue 

periodically 

Bean Hill Road 

Culvert #2 

Moderate

/ High 

Re-route stormwater flow from 

upstream road gully into a 

constructed meandering channel, 

enhancing habitat and reducing 

erosion, as well as replacing the 

existing culvert under Bean Hill 

Road. 

Moderate to High Public 

Roadway 

Moderate to 

High 

Minimal 

Mahkeenac Road 

Culvert #3 

Moderate

/High 

Grade and stabilize channel 

banks upstream of the culvert 

and add riparian vegetation 

Low to Moderate Public 

Roadway 

Low to 

Moderate 

Minimal 

Mahkeenac Road 

Culvert #4 

Moderate Replace apron downstream of 

culvert and grade channel banks, 

consider replacing culvert 

Moderate to High Public 

Roadway 

Moderate to 

High 

Minimal 

Mahkeenac Road 

Culvert #5 

Moderate

/High 

Replace culvert, roughen 

roadside channel on the upstream 

side, add coarser material on 

downstream side and 

grade/stabilize banks to prevent 

further erosion 

Moderate to High Public 

Roadway 

High Minimal 
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Future Management Perspectives and Recommendations 
As described in the preceding pages, Stockbridge Bowl is a basin surrounded by relatively steep 

watersheds, and lake sedimentation is a natural process that should be expected, especially due 

to organic sediment and debris. Historical land use changes and lake alterations (dam 

construction, utility crossings, etc.) may have resulted in higher than background sediment 

loads and more sedimentation in the past. The watersheds appear to have mostly recovered and 

reforested. Many of the tributaries and drainage ways show signs of historical instability 

primarily related to watershed land use disturbance. Some of these channels may still be in the 

process of recovery. 

With respect to the sedimentation in the outlet channel, the lake management program already 

planned and in progress will directly influence sedimentary patterns in this area of the lake. The 

combination of dredging the channel, installation of the bypass outlet pipe, and regular 

drawdowns may largely solve the sedimentation in the outlet area. It is suggested to allow the 

full management program to take effect for several years before contemplating additional 

activities in the larger watershed with the specific intent of reducing sedimentation in the outlet. 

It is recommended that an outlet channel monitoring program is established which includes 

repeat cross section surveys (annually would be best) of the channel in a few key locations so 

that the effectiveness of the management program and evolution of the area can be evaluated. 

Elsewhere, dredging of the holding pond area and the shoal on the lake side of the causeway 

are actions that will result in the most immediate tangible impact to the sedimentation in other 

areas of the lake. However, these dredging activities are more akin to a reset event or ‘surgery’ 

to treat the symptoms of long-term sediment delivery from the watersheds of Marsh Brook and 

Lily Brook. This work would not eliminate sediment coming through the area, and some 

portion of sediment would still be routed through the holding pond. The other limitation with 

this project type is the need repeat the dredging program over time. Based on anecdotal 

accounts, prior dredging history and basic calculation completed for this study, dredging 

would may yield storage for 10 years or less of sediment emanating from these watersheds. 

With respect to the generation of sediment in source areas that leads to sedimentation in the 

holding pond area, no acute erosion sites were located within the watersheds that would largely 

explain the sediment accumulation. There are road crossings that are generating relatively small 

amounts of sediment within the larger basin context. But without a particularly acute source of 

sediment generation, the apparent pattern is that the sediment comes from many sources and 

properties in very small amounts. The sources of the sediment that has accumulated in the 

holding pond and on the lakeside of the causeway is likely due to contributions highly 

distributed throughout these watersheds, and also from the watersheds along the north shore 
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(in the case of the lake side shoal). This pattern is consistent with expectations for a lake 

surrounded by relatively steep watersheds. 

The culvert retrofit and site specific projects highlighted in the preceding section will not 

substantially reduce measurable sedimentation patterns in Stockbridge Bowl. They should be 

considered for opportunistic implementation as external funding becomes available or as part 

of the regular capitol program, but may be deferred in lieu of other activities if funding is 

limited. For these projects, the ratio of sedimentation reduction benefit to implementation cost 

could be low. 

Other actions to consider on the causal end of the spectrum would include: 1) an education and 

outreach campaign in the Lily Brook and Marsh Brook watersheds, visiting with individual 

landowners throughout the watersheds, assessing their properties on a case by case basis, 

which may result in projects like buffer strips or small drainage improvements on individual 

parcels, 2) a more in-depth look at the road sand program particularly on the east and north 

margins of the lake, and possibly helping to devise ways to mitigate its affects, and 3) a more in-

depth look at the ability for fine and organic sediment to be transported from the north shore 

watersheds to the shoal on the lake side of the causeway.  

If overall funding of sedimentation management is limited, more measurable long-term 

sediment reduction results may possibly be attained by investing in these actions first. In 

particular, it would be prudent to first evaluate the contribution to the causeway shoal resulting 

from road sand application, and also from the relatively higher potential sediment yield north 

shore watersheds. This would include an initial program of sediment coring of the shoal on the 

lake side of the causeway, and possibly a follow-up engineering and hydraulic study. If the 

initial program concluded a plausible and likely contribution, then more in-depth evaluation of 

the actual watersheds along the north shore may lead to a more relevant, larger scale sediment 

reduction program in those watersheds. The long-term benefit of this approach may exceed that 

gained from the relatively small-scale culvert retrofit projects discussed above. 
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Appendix A: 

Stockbridge Bowl Watershed Assessment Maps 

 

 

 

 

 

 

 

 

 

 

 

 



 

28 

 

 

 

Figure A.1.  Stockbridge Bowl Drainage System.  Subwatersheds delineated with ArcHydro tools and 
grouped by major watersheds in the Stockbridge Bowl Basin 
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Figure A.2. Isoerodent Map (R contours) for the northeastern U.S. (from Renard et al. 1997). 
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Figure A.3. Isoerodent Map (R contours) for the Stockbridge Bowl Watershed. 
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Figure A.4.  K Factor distribution in the Stockbridge Bowl Watershed.  Larger K factors represent 
more erodible soils. 
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Figure A.5.  Hillslope length and steepness (LS factor) distribution within the Stockbridge Bowl 
Watershed. 
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Figure A.6.  Crop and cover (C) factor distribution within the Stockbridge Bowl Watershed.  Higher C 
factors represent more erodible conditions.  In general, agricultural areas have higher C values and 
forested/wetland areas have lower C values. 
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Figure A.7.  Overland/Shallow Flow Velocity distribution for sediment yield estimates in Stockbridge 
Bowl Watershed.  Greater velocities occur along roads and developed areas, and along steep slopes. 
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Figure A.8.  Sediment Delivery Ratio (SDR) distribution for sediment yield estimates in the 
Stockbridge Bowl Watershed. SDR varies by distance to the nearest channel and flow velocity.
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Figure A.9.  Distribution of sediment generation within the Stockbridge Bowl Watershed. 
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 Figure A.10.  Distribution of sediment generation by subwatershed within the Stockbridge Bowl 
Watershed. 
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Figure A.11.  Distribution of sediment generation per area by subwatershed within the Stockbridge 
Bowl Watershed. 



 

39 

 

    

Figure A.12.  Distribution of sediment yield within the Stockbridge Bowl Watershed. 
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Figu
re A.13.  Distribution of sediment yield by subwatershed within the Stockbridge Bowl Watershed. 
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Figu
re A.14.  Distribution of sediment yield by subwatershed within the Stockbridge Bowl Watershed. 
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Figu
re A.15.  Distribution of “pre-disturbance” sediment yield (SEDD result) by subwatershed within the 
Stockbridge Bowl Watershed. 
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Figure A.16.  Distribution of “pre-disturbance” sediment yield (SEDD result) within the Stockbridge 
Bowl Watershed. 
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Figure A.17.  Distribution of sediment yield attributed to road sand by subwatershed within the 
Stockbridge Bowl Watershed.   

 


