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Experimental Lake Area StudyExperimental Lake Area Study

 
(Fisheries and Oceans Canada)(Fisheries and Oceans Canada)

•Top-to-bottom 
curtain divides lake 
in two
• Carbon and 
nitrogen added to 
one side;  Carbon, 
nitrogen and 
phosphorus added to 
other side
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AWWA High Quality Waters Project

Goal


 

Protect and maintain high quality waters in the 
Acton Wakefield Region – headwaters of the Salmon 
Falls River

Some Challenges: 


 

36% area growth rate projected by 2025


 

Projected decrease of forest land by 5.4%


 

Polluted runoff (roads, residences)



AWWA Project Overview



Incorporate Results into WBMP 



Acton Wakefield Watersheds Alliance Municipal Ordinance Review 
Linking Development Rules to Water Quality Protection



Methods



 

CWP (1998) – Code and 
Ordinance Worksheet



 

22 Model Development 
Principles



 

66 Site Planning 
Benchmarks



Municipal Ordinance Review- 
Categories for Comparison (CWP, 1998)



 

Transportation 
infrastructure (car 
habitat)



 

Residential and 
commercial development 
(parcel habitat)



 

Open spaces and natural 
areas (wildlife habitat)

55%55%

15%15%

30%30%



Results for Wakefield, NH

HABITAT TYPE
CWP 

Maximum
Acton's 
Score Adequate

Needs 
Improvement

Wakefield's 
Score Adequate

Needs 
Improvement

Transportation Infrastructure 35 21  17 
Residential & Commercial Development 36 26  30 
Open Spaces & Natural Areas 24 24  21 

Totals: 95 71 75% % Total 68 72% % Total

(A total of 95 points are available):

%

%

%

%

%



Ordinance/Regulation Recommendations



 

A watershed or region‐wide P 
control ordinance for all new 
development.



 

Reduction or removal of 
grandfathering (for both 
subdivisions & shoreland 
zone).



 

Ordinance revisions to 
encourage cluster development 
& open space.



 

Ordinance revisions to require 
Low Impact Development 
principles with individual 
building permits.



Recommendations (continued)



 

Increasing fines for 
non‐compliance, especially in the 
shoreland zone.



 

Prohibiting the use of phosphorus 
lawn fertilizer unless a soil test 
determines it is needed.



 

Establishing a septic system 
maintenance tracking program to 
identify inadequate or failing 
systems.



 

Prohibiting the use of phosphate- 
based detergents.



Buildout Analysis
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Buildout Analysis

Assumptions



Buildout Analysis

Assumptions

3.4% Annually
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700 units



Buildout Analysis
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Buildout Analysis

Assumptions

1) Conservation Land

2) Steep Slopes

3) Wetlands

4) Existing Buildings

5) Hydric Soils

6) Highly Erodible Soils

7) Street ROW (50’)

8) Unbuildable Parcels

9) Shoreland Zoning
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Buildout Analysis

Assumptions



Buildout Analysis

Assumptions

1) Min. Separation

2) Street ROW’s

3) Efficiency Factors





Buildout Results 
Buildable Land

Total Wakefield: 5,648 Acres (52%)

Total Acton: 2,407 Acres (41%)

Total Watershed: 8,055 Acres 
(48%)
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Buildout Results 
Buildable Land

Total Wakefield: 5,648 Acres (52%)

Total Acton: 2,407 Acres (41%)

Total Watershed: 8,055 Acres 
(48%)







Buildout Results 
# of New Units



Buildout Results 
Time Scope Analysis

* Parcels Closest to Road 1st



























Buildout Results 
Additional Phosphorus Loading

P loading: 86 kg (190 lbs) 

With BMPs: 3 kg (6 lbs)



Buildout Results 
Additional Phosphorus Loading



CASE STUDY 
LAKE IVANHOE:

Smallest Watershed- 407 acres

Highest % Buildable Land -56%

17 YRS WQ DATA



CASE STUDY 
LAKE IVANHOE:

Recommended 
Management 

Strategy for Ivanhoe:
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CASE STUDY 
LAKE IVANHOE:

Recommended 
Management 

Strategy for Ivanhoe:

No New P Inputs

Implement Local P Controls

Increase Min. Shoreland Zoning
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