


General Approach 
 

Site Survey 
Identification of target areas 
Prioritization and pollutant load modeling 
Confirmation  
Design 
Installation and Oversite 



 



Treatment Strategy
TSS 
Removal 
Efficiency

TP Removal 
Efficiency Reference

Ditch-Turnouts 31% -16%
(Winer, 2000)  Removal Percentages 
for a Ditch

Sediment Basin 50% UNHSC
Catch Basin 10% UNHSC
Infiltration Basins 90% 65% (McCarthy, 2008)
Infiltration Trenches 90% 60% (McCarthy, 2008)
Dry Well NA
Stabilized Roadside Ditches 30% UNHSC
Vegetated/grassy swales (As a 
stabilized Roadside Ditch?) 70% 29% (Storey, 2009) (Kahn et al.
Stone Swale 50% UNHSC
Grassed Channel 68% 29 - 43% (Winer, 2000) (Zhang, 2009)
Bioretention Area 88% UNHSC
Road Crossing and Conveyance 30% UNHSC
Water Bar NA
Stabilized Dips NA
Rubber Razors NA
Energy Dissipaters 10% UNHSC
Internal NA
Natural Scour Hole NA
External NA
Stilling Basin NA

Source Area Unit TSS mg/L TP mg/L Reference
Unimproved Poorly Maintained 
Gravel Surface

 Abs Range 6.0-7 NA (Clinton, 2003)

Gravel Road 197-885 0.23-0.99 (Sheridan, 2007)
Transportation/Communication/Util
ity Runoff

100 0.2 (Hagan and Walker, 2006)



average 197 



Prioritization of Target Areas 

 





 



Examples – BR008 Existing 

 



Examples – BR008 Existing 

 



Examples – BR008 Existing 

 



Examples – BR008 Improved 

 



Examples – BR008 Improved 



Examples – BR008 Improved 



Examples – BR009 Existing 

 



Examples – BR009 Existing 



Examples – BR009 Existing 



Examples – BR009 Improved 

 



Examples – BR009 Improved 



Examples – BR009 Improved 



Annual Pollutant Load Reductions 
2012 

Total annual TSS Load Reduced (lbs) 11,918 

Total annual Phosphorus Load Reduced 
(lbs) 72 

Location

 Drainage 
Area (roadway 
and shoulder) 

(ft2)

Slope/Distance 
to water or 

forest

Estimated 
annual TSS 
load (lbs/yr)

Estimated annual 
TSS load post 

treatment (lbs/yr)
RE% 

Estimated 
annual TP 

load (lbs/yr)

Estimated annual 
TP load post 

treatment (lbs/yr)
RE% 

#BR008 9,800 Steep 2539 252 90% 15.37 1.52 90%
#BR009 10,920 Steep 2829 275 90% 17.13 1.67 90%
#BR013 15,600 Moderate  2695 283 90% 16.31 1.71 90%

13867 1949 84 12Totals



Dirt Road Aggregate-used 

 



Dirt Road Aggregate-recommended 



 
 

Province Lake Road Management Plan Implementation Phase I 
May 20, 2015 

 



Physical Characteristics 
 

Province Lake 

  2 States, 3 Towns 

  Lake Area ~ 967 acres 

  Watershed – 3903 acres 

 Avg. depth – 9 feet 

  Max. depth – 16 feet 

  Low Flushing Rate- 1.1/year 

Shallow, non-stratified –          
wind driven system 

  Small Watershed relative to lake 
surface area 

 



 



Sediment Reduction from Roads is a Big Deal 
Soil in this area is about 0.02% Phosphorus* 

As much as 420 tons per year of sediment per year estimated to reach Province Lake 

220 lbs of P would be found in  these 42 dump trucks of soil that may reach the lake 
EACH YEAR! 

*(San Clements et al., 2010) 



Towle Farm Road Pre-
existing condition 



 

Pre-existing structure 



BMP Installation 



TSS TP TN
Annual PL Annual PL Annual PL
Removed Removed Removed

#/year #/year #/year

Totals 38,000 193 214

2012-2014  Wakefield BMP Pollutant Load Reductions 

96 10719,000

Annual Pollutant Load Reductions 
2012 

Presenter
Presentation Notes
Need to update



CONSTRAINTS 
 

• Road right of way 

• Beach access 

• Ice accumulation 

• Low maintenance 
important 

Rte 153 Province Lake 



Guardrail 

Coir Log 

Photo Credits: ENINE, D2 Land & Water Resource 

Rte 153 Province Lake 



Actual Design 

 



What Else Have We Learned? 

35 



Weir walls in front of culverts? 



• Rip-rap check 
dams every 24-50’ 
to reduce 
maintenance 
burdens 

• Untested but 
prolific 

• O&M plans need 
to be accurate and 
updated. 



Questions 
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