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General 

The intent of the potential future studies would be to investigate the processes leading to formation of 

the sediment shoal adjacent to the Mahkeenac Lake Rd. causeway and to lesser degree the holding 

pond area (Figure 1). This may ultimately include additional investigation into the suspected high-

yielding watersheds along the north shore of the lake, road sand application program, and possibly 

other areas. The design of the studies would be tiered – based on the findings of the initial phases, a 

decision would be made whether to proceed with subsequent phases. 

Outline 

1. Tier 1 – Sediment Shoal Investigation 

a. Shoal Bathymetry and Sediment Thickness survey: This entails a survey of the shoal 

surface relative to the lake bottom and the depth to refusal through the shoal to 

develop an estimate of overall sediment volume in the shoal. Please see Figure 2 for 

recommended minimum extents. Density of bathymetric survey data collection should 

be of sufficient resolution to support development of lake bottom contours with 

contour interval of 1 foot. Depth of refusal probing should be aligned with bathymetric 

survey transects, transverse to the lake shore, and extend through accumulated 

sediment to the hard historical lake bottom. Depth of refusal probings should be 

collected with maximum spacing of 100 feet, with higher density required in areas of 

more variability along the surface of the shoal.  

b. Shoal Sediment Sampling: selected sediment core sampling at a screening level to 

answer a few key questions which will provide preliminary clues as to whether the north 

shore watersheds and the road sand program are contributing to the shoal. 

i. Is the shoal primarily organic matter? 

ii. Is the shoal primarily organics and fine sand? 

iii. Does the shoal also contain substantial amounts of sand? 

iv. Physical analyses are the primary data of interest at this stage. 

v. Could consider also analyzing for chemical constituents if future dredging is 

possible or likely. This would be an opportunistic sampling since the cores are 

already being collected. 

Preliminary recommended sediment core sample locations are shown on Figure 3. 
These locations should be adjusted as warranted based on the results of the 
bathymetric and sediment thickness survey described above. Each sediment core should 
fully extend through the accumulated sediment to the historical lake bed. Each core 
should be documented with a stratigraphic description logged by a qualified field 
geologist at the time of sampling. Depending on the variability witnessed among the 
cores, a subset of the cores should be submitted for laboratory testing. It may be 
warranted to composite multiple cores from localized areas of the core sampling extent 



to reduce the number of samples processed in the laboratory. For the purposes of the 
initial sampling program, the following minimum physical analyses should be 
completed: a) percent soil moisture, b) total organic carbon content (TOC), and c) grain 
size distribution (at a minimum with sieve sizes No. 4, 10, 40, 60, and 200).  

 
While the core samples are being evaluated for the physical characteristics to answer 
the above questions, the stakeholders may also want to include a minimum level of 
chemical analyses which might inform future evaluation of dredging options. These 
analyses may include: 1) volatile organic compounds (VOC), 2) extractable petroleum 
hydrocarbons (EPH), 3) heavy metals: arsenic, cadmium, chromium, copper, lead, 
mercury, nickel, and zinc; 4) polynuclear aromatic hydrocarbons (PAHs or PNAs), 5) total 
polychlorinated biphenyl (PCB), and 6) reactive sulfide. 

 
It should be noted that if dredging of the shoal is pursued in future phases of the lake 
management program, additional sediment core sampling may be required, determined 
after consultation with MADEP. 

 
c. Decision points: 

i. If the deposit is predominantly organics or found to be of less substantial 

volume than perceived, likely stop the continuation of future studies. The 

source of organic sediment would be interpreted to be of local origin (aquatic 

plants), plus annual yield of organic litter (leaves, etc) from throughout the 

watershed. Likely actions may include monitoring relative to the lake 

management program implementation (Tier 5), and a possible dredge planning 

phase for the area around the causeway (Tier 6). 

ii. If the deposit contains a substantial portion of fine sediment (silts and clays), or 

fine sediment and sand, proceed to Tier 2. 

 

2. Tier 2 – North Shore Geomorphic Investigation 

a. Geomorphic Stream Surveys: Geomorphologist performs field inventory of the primary 

north shore tributaries (Shadow Brook/Upper Shadow Brook, and Stockbridge Bowl 

North sub-watersheds), from the lake upstream to headwaters or next upstream 

sediment sink. The goal is to assess the degree of historical and contemporary stability 

or instability, current levels of apparent sediment supply, acute erosion sources, etc. 

The stream surveys would be accomplished using the Phase 2 Stream Geomorphic 

Assessment Protocol established by the State of Vermont, modified as required to meet 

the specific goals of this application. In particular, adaptations to characterize and 

quantify the intensity of potential sediment loading sources that are observed, and 

identification of sediment reduction project opportunities, would be recommended.  

b. Road Sand Evaluation: Meet with DPWs to understand road sand application program. 

Look at the source of sand used by the DPW to compare texture, color, and grain size 

with the cores collected above. In depth look at drainage ways along Hawthorne Rd. and 

Mahkeenac Lake Rd. from this angle. After preliminary visit to Camp Mahkeenac, it 

seems like a few of those channels may have road sand issues. 

c. Decision points: 



i. If the geomorphic investigation of the north shore tributaries suggests 

substantial historical and/or current instability or elevated sediment supply, 

proceed to Tier 3. 

ii. If the geomorphic investigation of the north shore tributaries does not suggest 

substantial historical and/or current instability or elevated sediment supply, but 

road sand is an issue, proceed to Tier 4. 

iii. If neither north shore tributary geomorphic investigation nor road sand 

evaluation reveals potential issues, move into monitoring relative to the lake 

management program implementation (Tier 5), and possibly dredge planning 

phase for the area around the causeway (Tier 6).  

 

3. Tier 3 – North Shore Hydraulic Investigation 

a. Hydraulic Study: To initiate Tier 3, viable sources of sediment yield from the north shore 

watersheds must have been established in Tier 2 that may explain the material sampled 

in Tier 1 that is other than organics or that is directly attributable to road sand 

application. See above descriptions for additional detail on these decision points. 

The hydraulic patterns which might result in transport of sediment along the north 

shore or across the northern portion of the lake include lake circulation patterns, in 

particular influenced by prevailing winds and wind-generated turbulence, and seasonal 

temperature-based vertical fluctuations. 

The final design of the hydraulic study would hinge on the determinations made in Tier 

1 and Tier 2 above, and the data that is available for use. Generally, the hydraulic study 

would require a multi-dimensional simulation approach that is capable of integrating 

wind-induced turbulence in particular. Specific data needs would include wind data, lake 

bathymetry data (northern half), and lake level stage data series spanning a range of 

conditions. Scenarios evaluating how the pattern may shift as a result of drawdown 

associated with lake management activities could also be evaluated.  

It is unknown whether full lake bathymetry data is presently available. It is likely that full 

lake bathymetry could be collected at coarser resolution than the bathymetry collected 

to characterize the shoal on the lake side of the causeway. It is likely that some regional 

wind data may be available that could be used for initial analyses. 

b. Decision points: 

i. If the north shore hydraulic investigation establishes a viable linkage between 

the north shore tributaries and the causeway shoal, proceed to Tier 4 with an 

emphasis on the north shore tributaries. 

ii. If the north shore hydraulic investigation fails to establish a viable linkage 

between the north shore tributaries and the causeway shoal, move into 

monitoring relative to the lake management program implementation (Tier 5), 

and possibly dredge planning phase for the area around the causeway (Tier 6).  

 

 



4. Tier 4 – Design and Implementation for Sediment Source Control 

a. Road Sand: Work with DPW on road sand application program refinements, including 

installation of trapping BMPs, reconfiguration of key drainageways, etc.  

b. North Shore Tributaries: Advance planning, design and implementation of source 

control projects. Extent and magnitude depends on findings of earlier tasks. 

 

5. Tier 5 – Monitoring 

a. Lake Management Program: Establish monitoring network to evaluate the effect of the 

full implementation of the lake management program on the shoal near the causeway, 

and possibly in the holding pond. This would include fixed transects or ranges across the 

area, and repeat photo points or UAV-assisted aerial photo collection. Should start with 

pre-treatment (pre-dredging) baseline. 

b. North Shore Tributaries: Establish monitoring network to evaluate the effect of the 

tributary stabilization work. In the tributaries, this would include fixed cross sections 

and photo points. In the lake, similar to the above, and tying into the same monitoring 

program. 

 

6. Tier 6 – Causeway Shoal and Holding Pond Dredging Program 

a. Depending on decision points from earlier tiers, and monitoring results from lake 

management implementation monitoring, the decision may be made to advance 

planning to dredge the shoal near the causeway, and possibly the holding pond. The 

goal would be to reset these areas. Planning would largely proceed in a manner similar 

to that accomplished for the outlet channel. 

 

 



 

Figure 1. Aerial view of Stockbridge Bowl with approximate extent of shoal on lakeward side of Mahkeenac Lake Rd. 

hatched in magenta. 

 



 

Figure 2. Aerial view of Stockbridge Bowl with recommended minimum area for initial bathymetric and depth of refusal 

survey hatched in orange. Outline of approximate extent of shoal on lakeward side of Mahkeenac Lake Rd. shown in 

magenta. 

 



 

Figure 3. Aerial view of Stockbridge Bowl with recommended approximate locations for sediment cores, with final 

locations to be adjusted based on the results of the bathymetric and depth of refusal survey. Outline of approximate 

extent of shoal on lakeward side of Mahkeenac Lake Rd. shown in magenta. 

 

 


