
 

 

TECHNICAL MEMORANDUM 
 

To: Jorja-Ann Marsden, Town of Stockbridge 

Richard Seltzer, Stockbridge Bowl Association  

Lauren Gaherty, Berkshire Regional Planning Commission 

From:   Mike Burke, P.E. 

Primary Authors:  Kristen Coveleski, Ph.D., P.E. and Ben Swanson, Ph.D. 

Date:   03/01/2016; revised 06/06/2016 

Re:   Stockbridge Bowl Watershed Assessment  
Task 2 Summary: Desktop Analysis and Field Reconnaissance 

 

Introduction 

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

addition to being one of the few lakes in the state with coldwater fisheries habitat during the 

summer months, it provides water supply for the neighboring town of Lenox. Stockbridge Bowl’s 

primary lake management issue is proliferation of Eurasian Milfoil, an invasive plant.  Recent 

sediment inputs at the downstream end of the pond resulted in an increasing area where these 

plants may establish. To address the influx of sediment into the lake, the Town of Stockbridge 

contracted Inter-Fluve, Inc. (IFI) to evaluate sediment sources to Stockbridge Bowl and identify 

appropriate, cost-effective, conceptual best management practice (BMP) projects to reduce 

sediment source impacts. This memorandum documents the initial sediment pollution assessment 

performed by IFI in the autumn and winter of 2015-2016. The assessment included field 

reconnaissance that was guided by a desktop subwatershed analysis utilizing GIS (Geographic 

Information System; ArcGIS 10.2; ESRI 2014).  

 

Sub-Watershed Delineation 

METHODOLOGY: 

Inter-Fluve utilized USGS 10m digital elevation models (DEMs; USGS 2012) within a GIS to delineate 

subwatersheds draining to Lily Brook, Duck Pond Brook, the Beachwood area, and others within 

the Stockbridge Bowl basin. The drainage basin divides were primarily defined using watershed 

delineation tools available in ArcHydro and Spatial Analyst (ESRI 2016) within the GIS.  These tools 

use the gridded DEM topography data to estimate slopes, flow directions, flow accumulation from 

upstream/upslope, stream locations, watershed boundaries, and other hydrologic parameters on a 

cell by cell basis.  Delineation was partly controlled by setting the downstream limits of 

subwatersheds (i.e., “pour points”) at wetland and lake/pond boundaries, tributary junctions, and 

shifts in underlying geomorphology.  IFI refined the hydrologic boundaries based on USGS 
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topographic maps and air photos where applicable.   Possible modifications of watershed drainage 

patterns resulting from stormwater infrastructure were not evaluated, as data defining these 

facilities were not available. 

RESULTS: 

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

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

The Shadow Brook subwatershed was split into the Upper Shadow Brook major subwatershed,          

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

subwatershed, which drains the wetland complex west of the Bowl. Lily Pond divides the Lily Pond            

Watershed into the lower Lily Pond major subwatershed and the Marsh Brook major subwatershed. 

The Stockbridge Bowl Subwatersheds include hillslopes and minor drainages that feed directly to 

the lake, or to backwatered areas of Larrywaugh Brook (i.e., Newton Brook/Stockbridge Bowl 

South). Finally, the Beachwood neighborhood lies at the mouth of Duck Pond Brook and is 

represented by the downstream minor subwatershed in that system, abutting the lake. 

 

Desktop Analysis of Watershed Characteristics 

METHODOLOGY: 

Several maps were developed to evaluate trends in characteristics commonly associated with 

runoff and sediment production, including streams and drainage systems, soil types and soil 

erodibility, topography and slope, and land use. The underlying data were obtained from multiple 

government data sources (Table 2). The maps were reviewed to locate possible erosion prone areas 

within the Stockbridge Bowl basin. The data also provide a basis for future sediment production 

and sediment yield modeling.  

RESULTS:  

Comparisons between aerial photography sequences and evaluation of the GIS data coverages 

helped identify general areas of potential overland erosion and other potential sediment sources 

within the Stockbridge Bowl basin. Initial review of the data generally suggests that areas north of 

Stockbridge Bowl may be more likely to deliver sediment to the lake, as the soils are more erodible, 

the landscape is steeper, and there is more disturbed forest area in this area. The review also 

identified clearing along Bean Hill Road that likely supplies sediment directly to adjacent Lily 

Brook. Basemaps developed for the analysis were also integral to the field reconnaissance effort 

and support soil erosion modeling in Task 3. Trends in the data are described in more detail below 

and maps are exhibited in Appendix A.



 

 

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

  

 

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

 

 

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

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/
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Topography 

As suggested by its name, Stockbridge Bowl sits in a valley surrounded by ridges of the Berkshire 

Mountains. Elevations range from around 285 m (935 ft) at the outlet of the Bowl to around 560 m 

(1837 ft) along the ridge to the north (Figure A.2). A lower ridge (max. elev. ~400 m; 1315 ft) 

marks the eastern edge of the Stockbridge Bowl basin, and a third ridge (max. elev. ~480 m; 1575 

ft) divides Lily and Duck Pond Brooks, south of Stockbridge Bowl. 

The ridges and relatively broad valleys produce a range of slopes. Relatively steep slopes (> 10%) 

occur throughout the basin, with the steepest slopes (>50%) occurring on the east facing hillsides 

along the west and south ridges. The North Branch of Shadow Brook, headwaters of Duck Pond and 

Marsh Brook, and the downstream sections of Lily and Marsh Brooks flow through relatively steep 

areas of the watershed (Figure A.3). Wetlands and lakes occupy the lower elevation/lower gradient 

areas along the streams.  In the southern portion of the watershed, the steeper areas are around the 

ridge south of the Bowl. Steeper channel sections include Lily Brook below Lily Pond, the upstream 

portions of Duck Pond and Lily Brook, and the Stockbridge Bowl East subwatersheds (Figure A.4). 

Hydrology-Drainage 

Average annual precipitation (PRISM Climate Group 2016) is fairly uniform across the Stockbridge 

Bowl Watershed (Figure A.5). The northern portion of the watershed, drained by Marsh Brook and 

the North Branch of Shadow Brook, experiences slightly higher annual precipitation (47 

inches/year) than the southern section of the watershed (46 inches/year), which is drained by Lily 

and Duck Pond Brooks.   

Figure A.6 shows the distribution of Topographic Wetness Index (TWI; e.g., Beven and Kirkby 

1979) values in the Stockbridge Bowl Basin. Higher values of TWI suggest areas were runoff is 

more likely to collect and saturation conditions are more likely to occur (TWI > 0.5). As expected, 

the ridges to the north, west, and south shed or infiltrate precipitation quickly, whereas runoff 

accumulates in the valley floors, often collecting in wetlands or ponds. Areas of higher TWI 

primarily occur in undeveloped wetlands, stream margins, and forested areas. However, some 

agricultural clearing and development has occurred in a few areas with moderate TWI values, 

especially in the north subwatersheds, along the highway just south of Marsh Brook, and at the 

intersection of West St. and Under Mountain Road. 

Around the southern end of Stockbridge Bowl, water runs off the ridges and collects in the 

Beachwood area, along Lily Brook, downstream of Lily Pond, and in wetlands (Figure A.7). 

Soils and geology 

Three metamorphic rock-types comprise the geology underlying the Stockbridge Bowl Watershed 

(Figure A.8). (1) Fine-grained, micaceous phyllite forms the ridge top to the west and north of the 

Bowl; (2) quartzite sits atop the ridge to the south; and (3) marble makes up the rest of the basin. 

The soils produced from these materials are primarily loams and coarse-loams (Figure A.9), with 

some fine-loamy soils occupying lowlands along streams and wetlands. Erodibility values from the 
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NRCS NRCS SSURGO database (NRCS 2016; Scanu 1988; Table 2) range from 0.1 to 0.43. 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 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.  Most of the soils in the 

Stockbridge Bowl watershed are moderately erodible. The data suggest the soils in the northern 

section of the watershed are more easily eroded, especially those at higher elevations. Pockets of 

relatively erodible sandy-silts are localized along sections of Marsh Brook, just upstream of Lily 

Pond and The Marsh, respectively, whereas long sections of Lily Brook and Shadow Brook flow 

through fine-grained, loamy wetland soils which are less likely to erode (Figure A.10). In the south, 

the erodible soils are north of Lily Brook and along the southern ridge tops, with small pockets of 

moderately erodible soils at the west end of the Beachwood neighborhood and Stockbridge Bowl 

South (i.e., Newton Brook; Figure A.11). 

Landuse 

Forests cover 66% of the Stockbridge Bowl watershed (Figures A.12 and A.13; Table 3). Agriculture 

plays less of a role (~10% of watershed), but notable areas have been cleared for corn, alfalfa, and 

non-alfalfa hay production. Additionally, urban/suburban development occurs along major roads, 

around Stockbridge Bowl, and in the western edge of the Village of Lenox (~8% of the watershed). 

The forested areas likely limit soil erosion, although steep slopes may offset this constraint. 

Agricultural areas, especially when located in steeper potions of the basin, likely contribute more 

sediment than the forested areas. In general, wetlands and ponds act as sediment sinks, so much of 

the erosion coming from the headwaters in the Stockbridge Bowl system is likely trapped in the 

numerous wetlands prior to reaching the lake.  Depending on agricultural practices and other 

factors, the cleared areas in the Stockbridge Bowl North subwatersheds and along Lily Brook, 

including along Bean Hill Road, may create sediment sources due to overland flow (Figure A.14).    

 

Table 3.  Land use characteristics of major subwatersheds in the Stockbridge Bowl basin. 

 

 

 

  

Watersheds

Land Use/Cover Duck Pond Lily Marsh Shadow Upper Shadow SB East SB North SB South SB West Stockbridge Bowl Totals

Developed 12.1% 6.8% 11.2% 2.6% 3.4% 22.2% 12.1% 10.7% 9.0% 0.0% 8.4%

Forest 74.0% 62.9% 67.5% 84.1% 94.9% 65.1% 61.6% 67.6% 71.5% 0.0% 66.0%

Grassland/Pasture 0.0% 0.1% 0.2% 0.3% 0.0% 0.0% 0.2% 0.3% 0.4% 0.0% 0.2%

Alfalfa 0.0% 0.7% 0.2% 0.0% 0.0% 0.0% 0.2% 0.2% 0.0% 0.0% 0.3%

Corn 0.0% 2.0% 0.2% 0.2% 0.0% 0.0% 0.1% 0.4% 0.0% 0.0% 0.7%

Hay - Non Alfalfa 0.3% 9.9% 9.3% 3.9% 1.3% 0.0% 20.8% 5.2% 5.3% 0.0% 7.9%

Other Agriculture 0.4% 0.3% 0.3% 0.4% 0.1% 0.0% 0.3% 0.5% 0.3% 0.0% 0.3%

Wetland 11.4% 16.3% 9.4% 8.1% 0.3% 8.5% 2.6% 13.5% 12.8% 1.8% 10.2%

Open Water 1.7% 1.0% 1.8% 0.2% 0.0% 4.1% 2.0% 1.5% 0.8% 98.2% 6.2%



 6 

 

 

Erosion Index 

As part of the desktop analysis, an erosion index map was developed based on slope and 

contributing upstream watershed (Figures A.15). The index is a crude representation of distributed 

stream power (i.e., the potential for flowing water to perform geomorphic work; e.g., Yang and Scull 

1974) within the Stockbridge Bowl watershed. Erosion index values are higher along steeper slopes 

and in the channels, because of their larger upstream contributing areas. Values in the Lily Brook 

reach between Lily Pond and the most downstream tributary junction are among the highest in the 

whole watershed, and except for the slope transition on the east side of Mahkeenac Lake Road, it is 

the only potential high erosion area lying downstream of a major wetland (Figure A.16). 

 

Field Reconnaissance 

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

and the Stockbridge Bowl Association, a watershed and channel reconnaissance was conducted, 

focused in particular on areas feeding water and sediment to the southern end of the Bowl.  A 

thorough review of the tributaries and the associated road crossings in the Duck Pond and Lily 

Brook subwatersheds was conducted in order to ground truth the desktop analysis and identify 

additional sources of sediment. The field reconnaissance emphasized areas around culverts as 

nodes of potential instability and erosion. Morphological features that indicated increased erosion 

rates were noted, including exposed roots and root undercutting; mass wasting and bank failure; 

infrastructure interferences (particularly culverts and bridges); exposed soils, rills, or gullies; 

vegetation cover issues, and seepage locations. Erosion estimates were also noted based on field 

measurements (length, width, and depth of existing erosion at observed locations) and indicators of 

future erosion potential. 

As culverts are often sites of focused erosion, identified culverts were evaluated in the field (Figure 

B.1 and B.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).  Most of these crossings were associated with localized 

scour, producing relatively low volumes of sediment. However, a few of the culverts were in varying 

states of decay. At these locations, existing and future erosion may deliver excess sediment to the 

Bowl, especially if the culverts fail. 

In addition to road crossings, the field reconnaissance included evaluation of other potential 

sediment sources to Stockbridge Bowl, including Lily Brook Basin and residential properties where 

access was available. Notes from the field reconnaissance are summarized in Appendix B. 
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