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Figure VIII-2. Contour plot of modeled average total nitrogen concentrations (mg/L) in the Green Pond 

system, for threshold conditions (0.42 mg/L at water quality monitoring station G4, with 
average concentrations less than 0.70 mg/L within the entire system).  The approximate 
location of the sentinel threshold station for Green Pond (G4) is shown. 

 
 The target nitrogen concentration for restoration of eelgrass in this system was 
determined to be 0.42 mg TN L-1 for Station G4 and 0.4 mg TN L-1 in the lower basin (below the 
bridge). This threshold level is consistent with the findings that (1) eelgrass beds have been lost 
in the lower basin which currently supports at tidally averaged TN of 0.53 mg TN L-1 at G4 and 
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0.41 mg TN L-1 below the bridge (G5), (2) sparse eelgrass  can be still be found adjacent to the 
inlet at tidally averaged TN of 0.41 mg TN L-1, (3) the eelgrass beds in Bournes Pond (threshold 
0.45 mg TN L-1) at shallower water depths which is important for light penetration, and (4) the 
restriction of eelgrass beds to the margins in the region of the sentinel station (G4) in 1951 with 
more complete coverage in the lower basin.  Based upon these data, the threshold TN level was 
set at 0.40 mg TN L-1 for complete coverage of the lower basin and 0.42 mg TN L-1 at the 
Sentinel Station to re-establish the marginal beds (both conditions are required in this system).  
These marginal beds north of the Menauhant Road Bridge existed outside of the relatively deep 
central channel within this portion of Green Pond.  Due to the shallow depths of these margins 
and the small tide range within the system, eelgrass restoration likely will occur at slightly higher 
TN values than observed regionally (e.g. Stage Harbor in Chatham).  The small tide range 
increases the duration of light penetration to the bottom compared to similar estuaries with 
larger tide ranges.  Therefore, restoration of eelgrass beds along the margins immediately north 
of the bridge should occur when TN levels are lowered to 0.42 mg TN L-1.     
 
 Given the lack of healthy infaunal habitat in Green Pond, the infaunal requirements are 
based upon Great Pond and Bournes Pond, where TN levels below 0.6 mg TN L-1 support 
moderate to healthy habitat, with healthy infauna habitat requiring TN <0.5 mg TN L-1.  This 
result also is the same found to support moderate to healthy habitat by MEP for Popponesset 
Bay.  The significantly impaired upper and mid reaches of Green Pond currently have very high 
TN levels, >0.7 mg TN L-1.  Based upon sequential reductions in watershed nitrogen loading in 
the analysis described in the section below (VIII-3), the sentinel station achieved an average TN 
level of 0.42 mg L-1 and the lower main basin <0.36 mg TN L-1.  This indicates that significant 
eelgrass habitat restoration would occur within the regions of the 1951 coverage.  Most 
significantly the lower basin achieves a TN level that is generally thought to be highly supportive 
of eelgrass beds and is well below the TN threshold of 0.40 mg TN L-1 set for this basin.  It also 
is possible to evaluate the response in benthic infaunal habitat within the upper regions of the 
estuary.  Upon reaching the TN threshold at the sentinel station, the upper tributary (G2a and 
lower) below the salt marsh reach (at G2) which is currently significantly impaired to severely 
degraded infaunal habitat (>0.8 mg TN L-1) will have TN levels <0.6 mg L-1 and in the mid reach 
(G3-G4) <0.5 mg TN L-1.  These values indicate that restoration of infaunal habitat below the 
salt marsh dominated region in the upper reach will be restored.  It should be noted that these 
infauna values were not used for setting nitrogen thresholds in this embayment system.  These 
values merely provide a check on the acceptability of conditions in the tributary systems when 
the threshold level is attained at the sentinel station.  The results of the Linked Watershed-
Embayment modeling, when the nitrogen threshold is attained (Section VIII-3), yield TN levels in 
these regions within the acceptable range.  Therefore, it appears that achieving the nitrogen 
target at the sentinel location is restorative of eelgrass habitat throughout the lower Green Pond 
main basin and marginal beds above the bridge (1951 distribution) and restorative of infaunal 
habitat throughout the estuary. 
 
Bournes Pond Estuary:  Within the Bournes Pond Estuary the most appropriate sentinel 
station was 2/3 of the way down the upper tributary (Station B3 in Figure VIII-3).  This location 
was selected because (1) it was the upper extent of the full channel eelgrass bed coverage in 
1951 (and is slightly above the eelgrass record for 1979), (2) restoration of nitrogen conditions 
supportive of eelgrass at this location will necessarily result in even higher quality conditions 
throughout the entire lower basin and Israels Cove, and (3) restoration of nitrogen 
concentrations at this site should result in conditions similar to 1951 within the upper 2/3 of the 
upper tributary, which will be supportive of high quality habitat for benthic infaunal communities 
(confirmed as described below).  
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Figure VIII-3. Contour plot of modeled average total nitrogen concentrations (mg/L) in the Bournes 
Pond system, for threshold conditions (0.45 mg/L at water quality monitoring station B3).  
The approximate location of the sentinel threshold station for Bournes Pond (B3) is 
shown. 

 
 The target nitrogen concentration for restoration of eelgrass in this system was 
determined to be 0.45 mg TN L-1 within the lower 1/3 of the tributary (Station B3), 0.31 mg TN L-

1 within the lower basin adjacent to the inlet and 0.42 mg TN L-1 within Israels Cove.  Although 
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there is only one sentinel station (B3), the thresholds analysis placed an additional requirement 
that the TN level in the upper region of the lower basin (Station B4) was supportive of healthy 
infauna habitat when the eelgrass threshold was met for the lower 1/3 of the embayment.  
These levels are consistent with the findings that (1) eelgrass loss was documented between 
1995 and 2001 in the lower basin and that healthy eelgrass beds are currently observed in the 
upper portion of the lower basin at tidally averaged TN’s of 0.426 mg TN L-1, (2) eelgrass can be 
still be found at the mouth of the upper tributary at tidally averaged TN of 0.481 mg TN L-1, and 
(3) eelgrass beds in the lower region of Israel’s Cove exist at a tidally averaged TN of 0.429 mg 
TN L-1.  Based upon the infauna data, it appears that TN levels should be below 0.6 mg TN L-1 
to support moderate to healthy habitat, with healthy infauna habitat requiring TN <0.5 mg TN L-1.  
This result also is the same found to support moderate to healthy habitat by MEP for 
Popponesset Bay.  The sentinel station (B3) under present loading conditions supports a tidally 
corrected average concentration of 0.643 mg TN L-1.  Based upon sequential reductions in 
watershed nitrogen loading in the analysis described in the section below (VIII-3), the sentinel 
station achieved an average TN level of 0.45 mg L-1, the lower basin <0.355 mg TN L-1, and 
Israels Cove 0.42 mg TN L-1.  This indicates that significant eelgrass habitat restoration would 
occur within the regions of the 1951 coverage.  Due to the shallow depths of lower Bournes 
Pond and Israels Cove, as well as the small tide range within the system, eelgrass restoration 
likely will occur at slightly higher TN values than observed regionally (e.g. Stage Harbor in 
Chatham).  The small tide range increases the duration of light penetration to the bottom 
compared to similar estuaries with larger tide ranges.  Therefore, based on the site-specific 
eelgrass and TN data for Bournes Pond, restoration of eelgrass beds within Israels Cove should 
occur when TN levels are lowered to 0.42 mg TN L-1 and restoration of eelgrass beds within the 
lower 1/3 of the estuary (from B3 south) should occur when TN levels are lowered to 0.45 mg 
TN L-1 at the sentinel station. 
 
 It also is possible to evaluate the response in benthic infaunal habitat.  At present, the 
regions supporting the highest quality infaunal habitat have tidally averaged concentrations (mg 
TN L-1) from 0.6 in the moderate-significantly impaired regions of Israels Cove to <0.426 in the 
moderate to healthy lower basin.  The Upper 2/3 of the tributary which are currently significantly 
impaired have TN levels of 0.43 mg L-1.  The data suggest that there is likely a range of total 
nitrogen which can support healthy infauna within this system.  It should be noted that these 
values were not used for setting nitrogen thresholds in this embayment system.  These values 
merely provide a check on the acceptability of conditions in the tributary systems when the 
threshold level is attained at the sentinel station.  The results of the Linked Watershed-
Embayment modeling, when the nitrogen threshold is attained (Section VIII-3), yield TN levels in 
these regions within the acceptable range.  Therefore, it appears that achieving the nitrogen 
target at the sentinel location is restorative of eelgrass habitat throughout the Bournes Pond 
main basin, most of Israels Cove, and the lower region of the upper tributary.  In addition, 
achieving the nitrogen target at the threshold station is restorative of infaunal habitat throughout 
the estuary. 

VIII.3.  DEVELOPMENT OF TARGET NITROGEN LOADS 
 The nitrogen thresholds developed in the previous section were used to determine the 
amount of total nitrogen mass loading reduction required for restoration of eelgrass and infaunal 
habitats in the Great Pond, Green Pond ,and Bournes Pond Estuaries.  Tidally averaged total 
nitrogen thresholds derived in Section VIII.1 were used to adjust the calibrated constituent 
transport model developed in Section VI.  Watershed nitrogen loads were sequentially lowered, 
using reductions in septic effluent discharges only, until the nitrogen levels reached the 
threshold level at the sentinel stations chosen for each of Great, Green, and Bournes Ponds.  It 
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is important to note that load reductions can be produced by reduction of any or all sources or 
by increasing the natural attenuation of nitrogen within the freshwater systems to the 
embayment.  The load reductions presented below represent only one of a suite of potential 
reduction approaches that need to be evaluated by the communities.  The presentation is to 
establish the general degree and spatial pattern of reduction that will be required for restoration 
of this nitrogen impaired embayment. 
  
 As shown in Table VIII-2, the nitrogen load reductions within each system necessary to 
achieve the threshold nitrogen concentrations were highest in Great and Bournes Ponds, with 
100% removal of septic load (associated with direct groundwater discharge to the embayment) 
required for the systems’ lower watersheds.  In addition, a portion of the septic load entering 
these two ponds also must be removed to meet the threshold nitrogen concentrations.  For the 
load reduction scenario evaluated, the Coonamessett River (Great Pond) and Bournes Brook 
sub-watersheds required removal of approximately 50% and 55% of their septic load, 
respectively.  Nitrogen removed in Green Pond required to meet threshold limits is a smaller 
percentage of the present load to the Pond, with a 73% reduction in the load from the lower 
watershed, and no reduction needed for the upper watershed.  Distributions of tidally-averaged 
nitrogen concentrations associated with the above thresholds analysis are shown in Figures 
VIII-1 through VIII-3 for each pond separately. 
 

Table VIII-2. Comparison of sub-embayment watershed septic loads 
(attenuated) used for modeling of present and threshold 
loading scenarios of the Ashumet Valley systems.  These 
loads do not include direct atmospheric deposition (onto the 
sub-embayment surface), benthic flux, runoff, or fertilizer 
loading terms. 

sub-embayment 
present 

septic load 
(kg/day) 

threshold  
septic load 

(kg/day) 

threshold 
septic load % 

change 
Great Pond 21.28 0.00 -100.0% 
Perch Pond 4.47 0.00 -100.0% 
Green Pond 16.62 4.43 -73.4% 
Bournes Pond 8.30 0.00 -100.0% 
Israels Cove 1.78 0.00 -100.0% 
Surface Water Sources    
Coonamessett River (Great Pond) 15.08 7.54 -50.0% 
Backus Brook (Green Pond) 2.08 2.08 0.0% 
Bournes Brook (Bournes Pond) 2.41 1.08 -55.0% 

 
 Tables VIII-3 and VIII-4 provide additional loading information associated with the 
thresholds analysis.  Table VIII-3 shows the change to the total watershed loads, based upon 
the removal of septic loads depicted in Table VIII-2.  Removal of 100% of the septic load from 
the lower watershed of Great and Bournes Ponds results in an 85% reduction in total nitrogen 
load.  In Green Pond, a reduction of 77% in the lower watershed septic load resulted in a 66% 
reduction in its total watershed load.  For the Coonamessett River and Bournes Brook, septic 
load reductions of 50% and 55% resulted in total attenuated watershed load reductions of 33% 
and 40%.  Table VIII-4 shows the breakdown of threshold sub-embayment and surface water 
loads used for total nitrogen modeling.  In Table VIII-4, loading rates are shown in kilograms per 
day, since benthic loading varies throughout the year and the values shown represent ‘worst-
case’ summertime conditions.  The benthic flux for this modeling effort is reduced from existing 
conditions based on the load reduction and the observed particulate organic nitrogen (PON) 
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concentrations within each sub-embayment relative to background concentrations in Vineyard 
Sound.   
 

Table VIII-3. Comparison of sub-embayment total attenuated watershed 
loads (including septic, runoff, and fertilizer) used for 
modeling of present and threshold loading scenarios of the 
Ashumet Valley systems.  These loads do not include direct 
atmospheric deposition (onto the sub-embayment surface) or 
benthic flux loading terms. 

sub-embayment 
present  

load 
(kg/day) 

threshold 
load (kg/day) threshold % 

change 

Great Pond 25.00 3.72 -85.1% 
Perch Pond 5.38 0.90 -83.2% 
Green Pond 18.55 6.35 -65.8% 
Bournes Pond 9.61 1.31 -86.4% 
Israels Cove 2.05 0.27 -86.8% 
Surface Water Sources    
Coonamessett River (Great Pond) 22.63 15.09 -33.3% 
Backus Brook (Green Pond) 3.81 3.81 0.0% 
Bournes Brook (Bournes Pond) 3.29 1.97 -40.3% 

 
 

Table VIII-4. Threshold sub-embayment loads and attenuated surface water 
loads used for total nitrogen modeling of the Ashumet Valley 
systems, with total watershed N loads, atmospheric N loads, and 
benthic flux 

sub-embayment watershed load 
(kg/day) 

direct 
atmospheric 
deposition 
(kg/day) 

benthic flux 
net 

(kg/day) 

Great Pond 3.72 3.22 0.47 
Perch Pond 0.90 0.22 -0.53 
Green Pond 6.35 1.61 34.49 
Bournes Pond 1.31 1.61 19.28 
Israels Cove 0.27 0.26 -0.14 
Surface Water Sources    
Coonamessett River (Great Pond) 15.09 - - 
Backus Brook (Green Pond) 3.81 - - 
Bournes Brook (Bournes Pond) 1.97 - - 

 
 Comparison of model results between existing loading conditions and the selected loading 
scenario to achieve the target TN concentrations at the sentinel stations are shown in Table 
VIII-5.  To achieve the threshold nitrogen concentrations at the sentinel stations, a reduction in 
TN concentration of approximately 32%, 20%, and 29% is required for Great, Green, and 
Bournes Ponds, respectively. 
 
 The basis for the watershed nitrogen removal strategy utilized to achieve the embayment 
thresholds may have merit, since this example nitrogen remediation effort is focused on 
watersheds where groundwater is flowing directly into the estuary.  For nutrient loads entering 
the systems through surface flow, natural attenuation in freshwater bodies (i.e., streams and 
ponds) can significantly reduce the load that finally reaches the estuary.  Presently, this 



  
 MASSACHUSETTS ESTUARIES PROJECT 

  
 178  

attenuation is occurring due to natural ecosystem processes and the extent of attenuation being 
determined by the mass of nitrogen which discharges to these systems.  The nitrogen reaching 
these systems is currently “unplanned”, resulting primarily from the widely distributed non-point 
nitrogen sources (e.g. septic systems, lawns, etc.).  Future nitrogen management should take 
advantage of natural nitrogen attenuation to ensure the most cost-effective nitrogen reduction 
strategies.  However, “planned” use of natural systems has to be done carefully and with the full 
analysis to ensure that degradation of these systems will not occur.  One clear finding of the 
MEP has been the need for analysis of the potential of restored wetlands or ecologically 
engineered ponds/wetlands to enhance nitrogen attenuation.  Attenuation by ponds in 
agricultural systems has also been found to work in some cranberry systems, as well.  
Cranberry bogs, other freshwater wetland resources and freshwater ponds that exist in the 
upper watersheds of each of these three ponds provide opportunities for enhancing natural 
attenuation of their nitrogen loads.   Restoration or enhancement of wetlands and ponds 
associated with the lower ends of rivers and streams discharging to estuaries is seen as 
providing a dual service of lowering infrastructure costs associated with wastewater 
management and increasing aquatic resources associated within the watershed and upper 
estuarine reaches. 
 

Table VIII-5. Comparison of model average total N concentrations from present 
loading and the modeled threshold scenario, with percent change, 
for the Ashumet Valley systems.  Sentinel threshold stations are in 
bold print. 

Sub-Embayment monitoring 
station 

present 
(mg/L) 

threshold 
(mg/L) % change 

Coonamessett River (estuarine) GT2 0.875 0.549 -37.3% 
Great Pond - upper GT3 0.782 0.496 -36.6% 
Perch Pond GT4 0.859 0.471 -45.2% 
Great Pond - mid GT5 0.591 0.404 -31.7% 
Great Pond - lower GT6 0.339 0.302 -11.0% 
Green Pond - upper G2 0.932 0.646 -30.6% 
Green Pond - upper G2a 0.792 0.570 -28.1% 
Green Pond - mid G3 0.642 0.487 -24.2% 
Green Pond - mid G4 0.526 0.421 -19.9% 
Green Pond - lower G5 0.409 0.355 -13.3% 
Bournes Pond - upper B2 0.901 0.566 -37.2% 
Bournes Pond - mid B3 0.643 0.454 -29.3% 
Bournes Pond - lower B4 0.426 0.355 -16.7% 
Israels Cove B5 0.633 0.424 -33.0% 
Bournes Pond - lower B6 0.340 0.312 -8.2% 

 
 Although the above modeling results provide one manner of achieving the selected 
threshold levels for the sentinel sites within these estuarine systems, the specific examples do 
not represent the only method for achieving this goal.  However, the thresholds analysis 
provides general guidelines needed for the nitrogen management of this embayment.  The 
Town of Falmouth has already provided sewering scenarios to the MEP that have been 
evaluated using the linked-watershed nitrogen model developed for each of the three Ashumet 
Valley systems.  The model results and water quality implications of the Town’s sewering 
scenarios are discussed in the next chapter (Chapter IX). 
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IX. ALTERNATIVES TO IMPROVE TIDAL FLUSHING AND WATER 
QUALITY 

IX.1 SEWERING ALTERNATIVES DEVELOPED BY THE TOWN 
 Following a meeting with MEP staff, the Town of Falmouth Wastewater Superintendent 
requested that the MEP evaluate three alternative scenarios involving sewering of selected 
areas within the Great, Green, and Bournes Ponds watersheds. The scenarios, including the 
extent of the sewered areas and the discharge locations, were provided by the Town of 
Falmouth.  Figure IX-1 shows the extent of the proposed sewering for each the three 
alternatives.  Based on the discussion with Falmouth, wastewater would be collected within 
selected sewer areas (A, B, and C), which are described along with the discharge locations and 
other details in Table IX-1.  Scenario A assumes that all collected wastewater is discharged 
outside of the Ponds’ watersheds, while the other two scenarios assume effluent treated to 
3 ppm total nitrogen is discharged evenly among three golf course parcels (i.e., Sites 1, 2, and 
3).  Site 1 is located in the Green Pond watershed, roughly half of Site 2 is located in the 
Bournes Pond watershed, and Site 3 and the other half of Site 2 are located outside of the study 
area watersheds (Figure IX-2).  It should also be noted that portions of the sewered areas under 
each scenario collect wastewater from outside of the watersheds to Great, Green, and Bournes 
Ponds. 
 
 Evaluation of the nitrogen loading for each of the scenarios involved determining water 
use within each of the sewer areas and adjusting the wastewater-associated nitrogen loads 
within the associated sub-watersheds.  Because these scenarios only address wastewater, 
there are no changes in other components of the nitrogen load (e.g., lawn fertilizer).  In 
Scenarios 2 and 3, nitrogen load from wastewater is removed from selected sub-watersheds 
and a lower load is added to the sub-watersheds where the treated effluent is discharged.  The 
three golf course parcels selected by the Town for effluent discharge cross a number of existing 
watershed boundaries.  Based on the discussion with the Town, it has been assumed that the 
effluent is equally distributed among the three parcels.  Based on the watershed boundaries, the 
effluent discharged at Site 1 is a third of the total flow and completely within the Green Pond 
watershed.  Site 2 is equally split between the Bournes and Eel Ponds watersheds; therefore, 
50% (16.7% of the total) of the effluent discharged at Site 2 was placed in the Bournes Pond 
watershed and the remainder (16.7% of the total) in the Eel Pond watershed.  Site 3 is assigned 
the remaining third and is located outside of the study area watersheds, where the entire 
effluent discharge would be to the Eel Pond watershed.  Due to the watershed boundaries, 
distribution of the wastewater effluent evenly across the three golf course parcels (Sites 1, 2, 
and 3) will cause 50% of the effluent to be discharged into the Eel Pond watershed.  Table IX-2 
shows the changes in existing unattenuated wastewater nitrogen loads under each of the 
scenarios. 
 
 This analysis should be combined with a more refined analysis of the effluent discharge at 
the golf course sites.  The discharge of 0.54 to 0.89 million gallons per day (MGD) at these 
three sites has the potential to alter groundwater flow paths and; therefore, change the 
watershed delineations and where the associated nitrogen loads are discharged.  An analysis of 
groundwater impacts is being completed under an existing contract that the USGS has through 
the Barnstable County Wastewater Implementation Committee.  Using the same groundwater 
model that was used to delineate the subwatersheds used in the MEP analysis, USGS can use 
the model’s particle tracking capabilities to determine the percentage of flow ending up at 
ponds, estuaries, and rivers from effluent discharged at the golf course site.  Following an 
evaluation of wastewater flows estimated by the MEP analysis, appropriate effluent peaking 
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factors, likely discharge locations on the golf course sites, and flow-appropriate USGS particle 
tracking model runs, the Town could then use the MEP models to develop refined scenarios of 
potential water quality benefits and impacts. 
 

 
 
Figure IX-1. Sewer areas used to evaluate alternative nitrogen loading scenarios in the Great Pond, 

Green Pond, and Bournes Pond watersheds. 
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Table IX-1. Alternative Scenarios for Great, Green, and Bournes Pond 

Scenario # Sewer 
Area1 Description Discharge Location1 Effluent 

Concentration Total Flow2 

1 A Interim Sewering 
– northern and 
mid portions of 
Maravista 
peninsula 

Outside of Great, 
Green, and Bournes 
Pond watersheds 

N/A 0.175 MGD 

2 A & B Scenario 1 plus 
northern and mid 
portions of 
peninsulas on 
both sides of 
Great, Green, 
and Bournes 
Ponds, south of 
Route 28 

Discharge of Area B 
flows evenly 
distributed three golf 
course parcels; Area 
A flows discharged 
outside of 
watersheds 

3 ppm TN 0.572 MGD 

3 A, B, 
& C 

Scenario 2 plus 
Sewer Area C 
(north of Route 
28 in the Great, 
Green, and 
Bournes Pond 
watersheds 

Discharge of Area B 
and C flows evenly 
distributed three golf 
course parcels; Area 
A flows discharged 
outside of 
watersheds 

3 ppm TN 0.938 MGD 

1Sewer Areas and discharge location shown in Figure X-1. 
2Effluent flow within Sewer Areas based on existing water use (X 0.9 for consumptive loss); 
MGD = million gallons per day 
 
 For the purpose of this evaluation, it has been assumed that wastewater discharge would 
not influence watershed boundaries.  In addition, reductions in nitrogen load are based on 
sewering the present development.  Following determination of the unattenuated nitrogen loads 
from each of the three sewering scenarios, attenuated loads were developed for input to the 
water quality model.  Determination of attenuated loads followed the method outlined in Chapter 
IV.   
 
Scenario 1 
 The first alternative considered Falmouth’s existing proposal to sewer most of the 
Maravista peninsula between Little and Great Ponds (Area A in Figure IX-1) and remove the 
wastewater from the watersheds of Great, Green, and Bournes Ponds.  Since the watershed 
divide along the lower portion of Maravista is close to the eastern edge of the peninsula (as 
shown in Figure IX-2), the reduction in nitrogen load to Great Pond was expected to be 
relatively low for Scenario 1.  However, a significant portion of the Perch Pond lower watershed 
would be affected by the proposed sewer project; therefore, the nitrogen load directly entering 
this sub-embayment would be significantly reduced.  Tables IX-3 and IX-4 show a comparison 
of the nitrogen load entering the Great Pond system for present and Scenario 1 conditions.   
Since Scenario 1 would only affect the Great Pond system, water quality modeling of this 
scenario was limited to this single system.  Daily total nitrogen loads utilized in the water quality 
modeling are shown in Table IX-5. 
 



MASSACHUSETTS ESTUARIES PROJECT 

182 

 
 
 

Figure IX-2. Sewer areas and effluent discharge locations used to evaluate alternative nitrogen 
loading scenarios in the Great Pond, Green Pond, and Bournes Pond watersheds. 
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Table IX-2. Net changes in unattenuated nitrogen loads in Great, Green, and Bournes 
Ponds subwatersheds resulting from alternative scenario analyses. 

  Net Change in Nitrogen Load (kg/yr) 
Watershed Name Watershed # Scenario A Scenario B Scenario C 
Coonamessett Pond 1 0 0 0
Round Pond 2 0 0 0
Deep Pond 3 0 0 0
Crooked Pond 4 0 0 0
Shallow Pond 5 0 0 0
Round Pond (South) 6 0 0 -21
Jenkins Pond 7 0 0 -687
Deer Pond 8 0 0 -142
Mares Pond 9 0 0 -67
Spectacle Pond 10 0 0 -151
Flax Pond 11 0 0 -490
Upper Coonamessett River 12 0 0 -725
Lower Coonamessett River 13 0 -283 -5823
Perch Pond 14 -832 -917 -1530
Great Pond 15 -1456 -5765 -7324
Backus Brook 16 0 +545 -568
Green Pond 17 0 -5121 -5239
Bournes Brook 18 0 -125 -750
Israels Cove 19 0 -594 -594
Bournes Pond 20 0 -2476 -2501
Mill Pond 21 0 -3 -703

 
Table IX-3. Comparison of sub-embayment watershed septic total nitrogen loads 

(attenuated) used for modeling of present and Scenario 1 loading conditions of 
the Ashumet Valley systems (Maravista, Great Pond).  These loads do not 
include direct atmospheric deposition (onto the sub-embayment surface), 
benthic flux, runoff, or fertilizer loading terms. 

sub-embayment 
present 

septic  load 
(kg/day) 

Scenario 1  
septic load 

(kg/day) 

septic load % 
change 

Great Pond 21.28 17.29 -18.7% 
Perch Pond 4.47 2.19 -50.9% 
Surface Water Sources    
Coonamessett River (Great Pond) 15.08 15.08 0.0% 

 
 The total nitrogen modeling indicated only a minor reduction (<5%) in total nitrogen 
concentrations as a result of Scenario 1 within the main body of Great Pond (Table IX-6).  
However, a reduction in total nitrogen concentration of more than 12% would be achieved in 
Perch Pond using Scenario 1.  Unfortunately, this reduction likely would not lower the nitrogen 
concentration in Perch Pond to a level that would be restorative to benthic habitat.  In addition, 
Scenario 1 alone will not achieve the desired threshold nitrogen concentration (0.40 mg/L) at the 
sentinel threshold station within Great Pond, GT5.  Figure IX-3 illustrates the tidally-averaged 
nitrogen conditions modeled for Scenario 1.  
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Table IX-4. Comparison of sub-embayment total nitrogen watershed loads (including 
septic, runoff, and fertilizer) used for modeling of present and Scenario 1 
loading conditions of the Ashumet Valley systems.  These loads do not include 
direct atmospheric deposition (onto the sub-embayment surface) or benthic 
flux loading terms. 

sub-embayment present  
load (kg/day) 

Scenario 1 load  
(kg/day) load % change 

Great Pond 25.00 21.01 -16.0% 
Perch Pond 5.38 3.10 -42.4% 
Surface Water Sources    
Coonamessett River (Great Pond) 22.63 22.63 0.0% 

 
Table IX-5. Scenario 1 sub-embayment and surface water loads used for total nitrogen 

modeling of the Ashumet Valley systems, with total watershed N loads, 
atmospheric N loads, and benthic flux. 

sub-embayment watershed load 
(kg/day) 

direct 
atmospheric 

deposition (kg/day) 

benthic flux net 
(kg/day) 

Great Pond 21.01 3.22 0.32 
Perch Pond 3.22 0.22 -0.90 
Surface Water Sources    
Coonamessett River (Great Pond) 22.63 - - 

 
Table IX-6. Comparison of model average total N concentrations from present loading and 

the modeled Scenario 1, with percent change, for the Great Pond system.  The 
sentinel threshold station is in bold print. 

Sub-Embayment monitoring 
station 

present 
(mg/L) 

Scenario 1 
(mg/L) % change 

Coonamessett River (estuarine) GT2 0.875 0.839 -4.1% 
Great Pond - upper GT3 0.782 0.747 -4.5% 
Perch Pond GT4 0.859 0.753 -12.3% 
Great Pond - mid GT5 0.591 0.564 -4.5% 
Great Pond - lower GT6 0.339 0.332 -1.9% 

 
Scenario 2 
 The second alternative included the sewer option described in Scenario 1, as well as 
sewering a majority of the watershed areas to Great, Green, and Bournes Ponds south of Route 
28 (Area B in Figure IX-1).  As described above, the wastewater generated from Area B would 
be treated and discharged into the three golf course parcels.  Since much of the septic system 
nitrogen load north of Route 28 enters a stream and/or a pond before discharging into estuarine 
waters, some natural attenuation occurs within the upper (northern) portions of each watershed.  
Therefore, removal of a septic system nitrogen load that flows directly through groundwater to 
an estuary will have a larger effect on water quality than removal of the nitrogen load from an 
equivalent septic system that is in the upper watershed, where the nitrogen load will flow 
through a stream and/or ponds prior to entering the estuary.  Scenario 2 includes sewer 
construction within most of the areas where septic system loads flow directly through 
groundwater to the estuary. Tables IX-7 and IX-8 show a comparison of the nitrogen load 
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entering the Great, Green, and Bournes Pond systems for present and Scenario 2 conditions.  
Significant reductions in septic load result from implementation of Scenario 2 for almost all water 
bodies.  However, a marked increase in nitrogen load to Backus Brook results from discharging 
a portion of the treated wastewater back into this watershed.   Daily total nitrogen loads utilized 
in the water quality modeling are shown in Table IX-9. 

 

 
 
Figure IX-3. Contour plot of average total nitrogen concentrations from results of the Scenario 1 

loading conditions for Great Pond.   The approximate location of the sentinel threshold 
station for Great Pond (GT5) is shown. 
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Table IX-7. Comparison of sub-embayment watershed septic total nitrogen loads 
(attenuated) used for modeling of present and Scenario 2 (lower watersheds) 
loading conditions of the Ashumet Valley systems.  These loads do not include 
direct atmospheric deposition (onto the sub-embayment surface), benthic flux, 
runoff, or fertilizer loading terms. 

sub-embayment 
present 

septic load 
(kg/day) 

Scenario 2  
septic load 

(kg/day) 

 
septic load % 

change 
Great Pond 21.28 5.49 -74.2% 
Perch Pond 4.47 1.96 -56.2% 
Green Pond 16.62 2.52 -84.8% 
Bournes Pond 8.30 1.52 -81.7% 
Israels Cove 1.78 0.16 -91.2% 
Surface Water Sources    
Coonamessett River (Great Pond) 15.08 14.70 -2.5% 
Backus Brook (Green Pond) 2.08 2.57 +23.5% 
Bournes Brook (Bournes Pond) 2.41 2.25 -6.6% 

 
Table IX-8. Comparison of sub-embayment total nitrogen watershed loads (including 

septic, runoff, and fertilizer) used for modeling of present and Scenario 2 (lower 
watersheds) loading conditions of the Ashumet Valley systems.  These loads 
do not include direct atmospheric deposition (onto the sub-embayment 
surface) or benthic flux loading terms. 

sub-embayment 
present  

load 
(kg/day) 

Scenario 2 load 
(kg/day) load % change 

Great Pond 25.00 9.20 -63.2% 
Perch Pond 5.38 2.86 -46.8% 
Green Pond 18.55 4.44 -76.0% 
Bournes Pond 9.61 2.83 -70.6% 
Israels Cove 2.05 0.43 -79.2% 
Surface Water Sources    
Coonamessett River (Great Pond) 22.63 22.25 -1.7% 
Backus Brook (Green Pond) 3.81 4.29 +12.8% 
Bournes Brook (Bournes Pond) 3.29 3.13 -4.8% 

 
Table IX-9. Scenario 2 (lower watersheds) sub-embayment and surface water loads used 

for total nitrogen modeling of the Ashumet Valley systems, with total watershed 
N loads, atmospheric N loads, and benthic flux. 

sub-embayment watershed load 
(kg/day) 

direct 
atmospheric 

deposition (kg/day) 

benthic flux net 
(kg/day) 

Great Pond 9.20 3.22 0.39 
Perch Pond 2.86 0.22 -0.90 
Green Pond 4.44 1.61 30.03 
Bournes Pond 2.83 1.61 21.80 
Israels Cove 0.43 0.26 -0.16 
Surface Water Sources    
Coonamessett River (Great Pond) 22.25 - - 
Backus Brook (Green Pond) 4.29 - - 
Bournes Brook (Bournes Pond) 3.13 - - 
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 As presented in Table IX-10, the total nitrogen modeling indicated substantial reductions 
in total nitrogen concentrations as a result of Scenario 2, especially in the upper reaches of 
Green and Bournes Ponds where nitrogen concentrations were lowered by 35% and 28%, 
respectively.  Although the nitrogen load entering the estuarine systems at the northern end 
(through the streams) remained similar or increased slightly, the effect of tidal dispersion caused 
the maximum reduction in nitrogen concentration to occur in the upper reaches of each pond.  
 
 For Green Pond, the total nitrogen level modeled for Scenario 2 is lower than the 
threshold value determined for this embayment.  The threshold nitrogen concentration at the 
sentinel station (G4) is 0.42 mg/L and the modeled nitrogen concentration for Scenario 2 was 
0.403 mg/L.  For Great and Bournes Ponds, the total nitrogen level modeled for Scenario 2 
would not meet the threshold values at the sentinel stations.  For Great Pond, the threshold 
nitrogen concentration at the sentinel station (GT5) is 0.40 mg/L and the modeled nitrogen 
concentration for Scenario 2 was 0.49 mg/L.  For Bournes Pond, the threshold nitrogen 
concentration at the sentinel station (B3) is 0.45 mg/L and the modeled nitrogen concentration 
for Scenario 2 was 0.50 mg/L.  Figures IX-4 through IX-6 illustrate the tidally-averaged nitrogen 
conditions modeled for Scenario 2 in Great, Green, and Bournes Ponds, respectively. 
 
Table IX-10. Comparison of model average total N concentrations from present loading and 

the modeled Scenario 2 (lower watersheds) scenario, with percent change, for 
the Ashumet Valley systems.  Sentinel threshold stations are in bold print. 

Sub-Embayment monitoring 
station 

present 
(mg/L) 

Scenario 2 
(mg/L) % change 

Coonamessett River (estuarine) GT2 0.875 0.723 -17.4% 
Great Pond - upper GT3 0.782 0.635 -18.8% 
Perch Pond GT4 0.859 0.643 -25.2% 
Great Pond - mid GT5 0.591 0.486 -17.8% 
Great Pond - lower GT6 0.339 0.317 -6.3% 
Green Pond - upper G2 0.932 0.589 -36.8% 
Green Pond - upper G2a 0.792 0.525 -33.8% 
Green Pond - mid G3 0.642 0.457 -28.9% 
Green Pond - mid G4 0.526 0.403 -23.3% 
Green Pond - lower G5 0.409 0.348 -14.9% 
Bournes Pond - upper B2 0.901 0.648 -28.0% 
Bournes Pond - mid B3 0.643 0.497 -22.7% 
Bournes Pond - lower B4 0.426 0.371 -12.9% 
Israels Cove B5 0.633 0.456 -28.0% 
Bournes Pond - lower B6 0.340 0.319 -6.1% 
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Figure IX-4.  Contour plot of average total nitrogen concentrations from results of the Scenario 2 

loading condition for Great Pond.   The approximate location of the sentinel threshold 
station for Great Pond (GT5) is shown. 
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Figure IX-5.  Contour plot of average total nitrogen concentrations from results of the Scenario 2 

loading condition for Green Pond.   The approximate location of the sentinel threshold 
station for Green Pond (G4) is shown. 
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Figure IX-6.  Contour plot of average total nitrogen concentrations from results of the Scenario 2 

loading condition, for Bournes Pond.   The approximate location of the sentinel threshold 
station for Bournes Pond (B3) is shown. 
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Scenario 3 
 The third alternative included the sewer option described in Scenario 2, as well as 
sewering a substantial portion of the developed watershed areas to Great, Green, and Bournes 
Ponds north of Route 28 (Area C in Figure IX-1).  As described above, the wastewater 
generated from Areas B and C would be treated and discharged into the three golf course 
parcels.  Area C includes sewer construction within areas where groundwater typically flows 
through a pond and/or a stream prior to entering the estuary; therefore, sewering in these areas 
will be slightly less efficient with regard to nutrients entering the estuary, since natural 
attenuation would remove a portion of the nitrogen generated by a septic systems. Tables IX-11 
and IX-12 show a comparison of the nitrogen load entering the Great, Green, and Bournes 
Pond systems for present and Scenario 3 conditions.  Significant reductions in septic load result 
from implementation of Scenario 3 for almost all water bodies.  However, a small increase in 
nitrogen loads to Backus Brook results from discharging a portion of the treated wastewater 
back into this watershed.   Daily total nitrogen loads utilized in the water quality modeling are 
shown in Table IX-13. 
 
Table IX-11. Comparison of sub-embayment watershed septic total nitrogen loads 

(attenuated) used for modeling of present and Scenario 3 (upper and lower 
watersheds) loading conditions of the Ashumet Valley systems.  These loads 
do not include direct atmospheric deposition (onto the sub-embayment 
surface), benthic flux, runoff, or fertilizer loading terms. 

sub-embayment 
present 

septic load 
(kg/day) 

threshold  
septic load 

(kg/day) 

septic load % 
change 

Great Pond 21.28 1.01 -95.3% 
Perch Pond 4.47 0.12 -97.4% 
Green Pond 16.62 2.20 -86.8% 
Bournes Pond 8.30 1.45 -82.5% 
Israels Cove 1.78 0.16 -91.2% 
Surface Water Sources    
Coonamessett River (Great Pond) 15.08 4.85 -67.8% 
Backus Brook (Green Pond) 2.08 1.57 -25.5% 
Bournes Brook (Bournes Pond) 2.41 1.48 -38.7% 

 
Table IX-12. Comparison of sub-embayment total nitrogen watershed loads (including 

septic, runoff, and fertilizer) used for modeling of present and Scenario 3 
(upper and lower watersheds) loading conditions of the Ashumet Valley 
systems.  These loads do not include direct atmospheric deposition (onto the 
sub-embayment surface) or benthic flux loading terms. 

sub-embayment 
present  

load 
(kg/day) 

threshold load 
(kg/day) % change 

Great Pond 25.00 4.72 -81.1% 
Perch Pond 5.38 1.02 -81.1% 
Green Pond 18.55 4.12 -77.8% 
Bournes Pond 9.61 2.76 -71.3% 
Israels Cove 2.05 0.43 -79.2% 
Surface Water Sources    
Coonamessett River (Great Pond) 22.63 12.40 -45.2% 
Backus Brook (Green Pond) 3.81 3.3 -13.4% 
Bournes Brook (Bournes Pond) 3.29 2.36 -28.3% 
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Table IX-13. Scenario 3 (upper and lower watersheds) sub-embayment and surface water 

loads used for total nitrogen modeling of the Ashumet Valley systems, with 
total watershed N loads, atmospheric N loads, and benthic flux. 

sub-embayment watershed load 
(kg/day) 

direct 
atmospheric 

deposition (kg/day) 

benthic flux net 
(kg/day) 

Great Pond 4.72 3.22 0.48 
Perch Pond 1.02 0.22 -0.55 
Green Pond 4.12 1.61 27.98 
Bournes Pond 2.76 1.61 21.01 
Israels Cove 0.43 0.26 -0.16 
Surface Water Sources    
Coonamessett River (Great Pond) 12.40 - - 
Backus Brook (Green Pond) 3.3 - - 
Bournes Brook (Bournes Pond) 2.36 - - 

 
 As presented in Table IX-14, the total nitrogen modeling indicated substantial reductions 
in total nitrogen concentrations as a result of Scenario 3, especially in the upper reaches of the 
ponds, where nitrogen concentrations were lowered by 43%, 40% and 32% for Great, Green, 
and Bournes Ponds, respectively.  Although the nitrogen load entering the estuarine systems at 
the northern end (through the streams) remained significant or increased slightly, the effect of 
tidal dispersion caused the maximum reduction in nitrogen concentration to occur in the upper 
reaches of each pond.  
 
 For Green Pond, the total nitrogen level modeled for Scenario 3 is significantly lower than 
the threshold value determined for this embayment.  The threshold nitrogen concentration at the 
sentinel station (G4) is 0.42 mg/L and the modeled nitrogen concentration for Scenario 3 was 
0.39 mg/L.  For Great Pond, the total nitrogen level modeled for Scenario 3 meets the threshold 
value determined for this embayment.  The threshold nitrogen concentration at the sentinel 
station (GT5) is 0.40 mg/L and the modeled nitrogen concentration for Scenario 3 was 0.39 
mg/L.  Unfortunately, in Bournes Pond, the total nitrogen level modeled for Scenario 3 does not 
meet the threshold values at the sentinel station.  For Bournes Pond, the threshold nitrogen 
concentration at the sentinel station (B3) is 0.45 mg/L and the modeled nitrogen concentration 
for Scenario 3 was 0.48 mg/L.  The tidal restriction at the Bournes Pond inlet likely is 
responsible for the limited effect of nitrogen removal on this system.  The influence of the inlet 
configuration on water quality is evaluated in the following section.  Figures IX-7 through IX-9 
illustrate the tidally-averaged nitrogen conditions modeled for Scenario 3 in Great, Green, and 
Bournes Ponds, respectively. 
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Table IX-14. Comparison of model average total N concentrations from present loading and 

the modeled Scenario 3 (upper and lower watersheds), with percent change, 
for the Ashumet Valley systems.  Sentinel threshold stations are in bold print. 

Sub-Embayment monitoring 
station 

present 
(mg/L) 

Scenario 3 
(mg/L) % change 

Coonamessett River (estuarine) GT2 0.875 0.504 -42.5% 
Great Pond - upper GT3 0.782 0.463 -40.8% 
Perch Pond GT4 0.859 0.451 -47.5% 
Great Pond - mid GT5 0.591 0.386 -34.8% 
Great Pond - lower GT6 0.339 0.299 -11.8% 
Green Pond - upper G2 0.932 0.543 -41.8% 
Green Pond - upper G2a 0.792 0.497 -37.3% 
Green Pond - mid G3 0.642 0.441 -31.4% 
Green Pond - mid G4 0.526 0.393 -25.3% 
Green Pond - lower G5 0.409 0.343 -16.2% 
Bournes Pond - upper B2 0.901 0.611 -32.2% 
Bournes Pond - mid B3 0.643 0.479 -25.4% 
Bournes Pond - lower B4 0.426 0.365 -14.3% 
Israels Cove B5 0.633 0.448 -29.3% 
Bournes Pond - lower B6 0.340 0.317 -6.7% 
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Figure IX-7. Contour plot of average total nitrogen concentrations from results of the Scenario 3 

loading condition, for Great Pond.   The approximate location of the sentinel threshold 
station for Great Pond (GT5) is shown. 
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Figure IX-8.  Contour plot of average total nitrogen concentrations from results of the Scenario 3 

loading condition, for Green Pond.   The approximate location of the sentinel threshold 
station for Green Pond (G4) is shown. 
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Figure IX-9. Contour plot of average total nitrogen concentrations from results of the Scenario 3 

loading condition, for Bournes Pond.   The approximate location of the sentinel threshold 
station for Bournes Pond (B3) is shown. 
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IX.2 FLUSHING IMPROVEMENTS TO BOURNES POND BY MODIFICATIONS TO THE 
INLET 
 In addition to sewering, water quality improvements may be possible by improving tidal 
exchange in an estuary.  For the Ashumet Valley embayments, the single system which could 
benefit possibly from flushing improvements is Bournes Pond.   Tidal attenuation is greatest for 
this system, where the average tide range is less than 88% of the offshore range.  Attenuation 
in this system is primarily caused by an undersized inlet.  In contrast, for Great Pond and Green 
Pond tide attenuation is between 6% and near zero, respectively, compared to the range 
offshore in Vineyard Sound. 
 
 Improvements to tidal flushing would be possible if Bournes Pond inlet were widened.  A 
model simulation was executed to simulate Bournes Pond hydrodynamics with an improved 100 
ft-wide inlet, which is twice the width of the existing jettied inlet.  This proposed larger Bournes 
Pond inlet would have the same width as the existing Green Pond inlet; therefore, a similar 
reduction in tidal attenuation was expected.   
 
 Though present flushing conditions through Bournes Pond Inlet are not ideal, they do 
represent a great improvement over those that existed before the Inlet was relocated in 1985.  
The pre-1985 Inlet was approximately 290 ft west of its present position.  The historical inlet to 
Bournes Pond was not structured, and over time was becoming less efficient as it slowly filled 
with sediment.  Historical data show that the spring tide range in the pond was at times as small 
as 0.6 ft before the inlet relocation (Weston and Sampson, 1981).   Though a wider 90 ft inlet (at 
the pre-1985 location) was investigated as a possible alternative to the present 50 ft inlet, it was 
rejected primarily due to maintenance dredging costs estimated at the time of the project 
feasibility study (Weston and Sampson, 1981).  The 1981 study concluded that the optimum 
high-tide cross-sectional area (based on an inlet stability analysis) of the inlet was 220 ft2, with a 
bridge span of 50 ft.  However, the recent maintenance dredging history of Green Pond and 
Bournes Pond Inlets suggest that Bournes Pond Inlet could be widened without any increase in 
annual maintenance costs.  This estimate is based on the observation that though Green Pond 
Inlet is twice as wide as Bournes Pond inlet and the tide prisms of the two ponds are similar, the 
annual dredged volumes of the two inlet are also similar (~1000 yd3/yr, from personal 
communication with Barnstable County Dredge personnel, 2004).  
 
 Hydrodynamic model results for existing and improved inlet conditions are presented in 
Figure IX-10.  In the top plot, tide attenuation is apparent by the higher elevation of the low 
tides, and also by the time delay of the tide signal inside the pond.  In the bottom plot of this 
figure, tidal attenuation is dramatically reduced for the proposed 100 ft-wide inlet, to the point 
where there is little difference between the range and phase of both tide signals.   
 
 Base on model output, the average tide prism increases by 28% with the improved inlet.  
Average volumes of Bournes Pond for existing conditions and for the 100 ft-wide inlet scenario 
are presented in Table IX-15.  As a result of the increased tide prism volume and the reduced 
mean tide volume of the system, the computed system residence time decreases to 0.82 days 
from 1.09 days for existing conditions. 
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Figure IX-10. Plots showing a comparison of typical tides for modeled existing conditions (top plot) and 

proposed improved 100 ft-wide inlet (bottom plot) to Bournes Pond. 
 

Table IX-15. Average high, mid and low tide volumes, with mean 
tide prism for Bournes Pond, for existing inlet 
conditions, and for the proposed 100 ft-wide inlet 
modification. 

 existing 
inlet 

100 ft-wide 
inlet 

% 
change 

 ft3 ft3  
Mean High Tide Volume 27,718,500 28,291,900 +2.1% 
Mean Tide Volume 22,408,300 21,508,000 -4.0% 
Mean Low Tide Volume 17,098,100 14,724,200 -13.9% 
Mean Prism Volume 10,620,400 13,567,700 +27.8% 

 
 Water quality model runs were performed using the hydrodynamic model output of the 
proposed 100 ft-wide Bournes Pond inlet.  First, present loading conditions were modeled.  
Second, loading conditions for Scenario 2 were modeled.  Results from the present loading 
conditions with the improved hydrodynamics of the widened inlet are presented in Table IX-16, 
and plotted in Figure IX-11.  Although TN concentrations are significantly reduced (i.e., up to an 
11% reduction in the mid-to-lower portion of the Pond), the reduction is not large enough to 
meet the threshold limits set for Bournes Pond (0.45 mg/L at water quality monitoring station 
B3).   
 
 However, threshold concentrations are achieved using the Scenario 2 loading (presented 
in Table IX-17 and Figure IX-12) with the widened inlet.  Therefore, a combination of sewering 
the lower watershed and increasing the width of the inlet would improve the system to a level 
that meets the selected restoration threshold.  It should be noted that even sewering the upper 
and lower watersheds would not achieve conditions restorative of eelgrass with the existing inlet 
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configuration (Section IX-1).  Widening the inlet would certainly make the threshold limit more 
practically attainable, where significantly less nitrogen load would need to be removed within the 
watershed.  Potential environmental and regulatory implications exist for reconfiguration of the 
inlet; therefore, a complete analysis of the costs, benefits, and impacts of this strategy would be 
required prior to further consideration of this option.  From an engineering cost perspective 
alone, it likely is cheaper to modify the inlet than to sewer a large portion of the upper 
watershed. 
 

Table IX-16. Comparison of model average total N concentrations from present 
loading and the widened inlet channel (100 ft) scenario with present 
loading, with percent change, for the Ashumet Valley systems.   

Sub-Embayment monitoring 
station 

present 
(mg/L) 

Channel 
mod, 

present 
(mg/L) 

% change 

Bournes Pond - upper B2 0.875 0.829 -7.9% 
Bournes Pond - mid B3 0.782 0.569 -11.4% 
Bournes Pond - lower B4 0.859 0.378 -11.2% 
Israels Cove B5 0.591 0.581 -8.3% 
Bournes Pond - lower B6 0.339 0.323 -4.7% 
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Figure IX-11. Contour Plot of modeled total nitrogen concentrations (mg/L) in Bournes Pond, for 

present loading conditions, and widened inlet channel (100 ft).  The approximate location 
of the sentinel threshold station for Bournes Pond (B3) is shown. 

 
Table IX-17. Comparison of model average total N concentrations from present 

loading and the modeled Scenario 2 (lower watershed) with 
widened inlet channel (100 ft) scenario, with percent change, for the 
Ashumet Valley systems.   

Sub-Embayment monitoring 
station 

present 
(mg/L) 

Channel 
mod, 

100-ft wide 
(mg/L) 

% change 

Bournes Pond - upper B2 0.875 0.605 -32.8% 
Bournes Pond - mid B3 0.782 0.452 -29.6% 
Bournes Pond - lower B4 0.859 0.341 -20.0% 
Israels Cove B5 0.591 0.429 -32.3% 
Bournes Pond - lower B6 0.339 0.308 -9.2% 
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Figure IX-12. Contour Plot of modeled total nitrogen concentrations (mg/L) in Bournes Pond, for 

Scenario 2 (lower watershed) loading conditions, and widened inlet channel (100 ft). The 
approximate location of the sentinel threshold station for Bournes Pond (B3) is shown. 
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