
Welcome to the 

We’ll be starting our evening together at 5:00.

Technical issues? Please call or email:

Plan
Début

UMWA@MerrimackRiver.org
603.796.2615

mailto:UMWA@MerrimackRiver.org


1. Click “Chat” on banner at bottom screen

2. Type name and organization 
(chat box at lower right corner of screen)

3. Use chat to ask questions during intro presentation…group discussion at end of presentation

In case of Zoom problems: UMWA@MerrimackRiver.org or 603.796.2615 

Housekeeping

mailto:UMWA@MerrimackRiver.org


Agenda
1. Welcome (Michele L. Tremblay, UMWA President)

2. Who is UMWA, how is this project supported, why a Turkey 
River Watershed Restoration and Management Plan? 
(Michele Tremblay)

3. Project Team Introductions (Michele Tremblay)

4. What is Watershed-Based Plan? (Jeff Marcoux, Watershed 
Supervisor, Watershed Management Bureau, NHDES)

5. Turkey River Watershed Restoration and Management Plan: 
A Guided Tour (Bob Hartzel, CEI)

6. Next Steps (Michele Tremblay)

7. Comments and questions (Everyone)



UMWA?

• Created in 2016 as a nonprofit 

• Manages the Upper Merrimack Monitoring Program

• Works closely with the Upper Merrimack River Local 
Advisory formed in 1990

• UMMP data catalyzed the Turkey River Watershed 
Restoration and Management Plan project with 
funding from DES, communities, and members



Plan Début: 
August 25, 2021

Funding for this project was provided by the Upper Merrimack Watershed Association and a Watershed Assistance Grant from the 
NH Department of Environmental Services with Clean Water Act Section 319 funds from the U.S. Environmental Protection Agency.



What is a 
Watershed Based Plan?

 Identify and quantify pollutant sources

 Determine potential solutions

 Develop plan to implement

 Develop plan to reassess

A “9-element plan” is required by EPA for all 
s.319-funded watershed projects



The 9 Elements

Element A:  
Identify causes and sources that need to be controlled 
to achieve necessary pollutant load reductions.



The 9 Elements

Element B:  
Determine pollutant load reductions needed 
to meet water quality goals



The 9 Elements

Element C:  
Develop management measures to achieve water 
quality goals.

Structural Non-structural Public Education

BMPs = Best Management Practices



The 9 Elements

Element D:  
Estimate the technical and financial assistance
needed to implement the plan.



The 9 Elements

Element E:  
Public Information and Education 



The 9 Elements

Element F:  Implementation Schedule 

Element G: Interim Measureable Milestones 



The 9 Elements

Element H: Criteria to measure progress

Element I: Monitoring





Turkey River 
mainstem segment



Turkey River Water Quality Data 
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Water Quality Goal 



Water Quality Goal 

NH Water Quality Standards for Class B Waters:
“Class B waters shall contain no phosphorus or nitrogen in such concentrations 

that would impair any existing or designated uses, unless naturally occurring.”

• NH has numeric nutrient criteria for lakes, but not for rivers.

• NHDES is currently in the process of developing numeric nutrient criteria, 
which is expected to take several years. 

NH Standards



Water Quality Goal 

Water quality goals often focus on the limiting nutrient…typically phosphorus 
in freshwater systems. 

 Turkey River water quality goal is based on total phosphorus (TP)



Setting Water Quality Targets

The Goldilocks Dilemma

1. Too Extreme: goal not realistically attainable  
(e.g., pre-development loading scenario) 

2.  Not Protective Enough: goal is achievable but may not prevent water quality impairments 
(e.g., algae blooms, habitat impairment)

 should consider both current conditions and future buildout

3. Just Right: goal is both realistically attainable and will achieve WQ objectives







Nutrient Load Modeling

Figure 5. Estimated Total Annual Phosphorus Load from Land Uses



Table 14. Estimated calibrated TP loading by subwatershed 
(existing conditions and potential buildout conditions)





Watershed Management



Field Assessment  for 
Structural BMP Concepts

• Desktop/GIS Evaluation

• Preliminary Field Screening 
 Thank you UMWA volunteers and project partners!

• Field Investigation – High Priority Locations





BMP Scoring Criteria



If all listed BMPs are constructed:
• TP load reduced by 7.4 lbs/yr, 
• Cost range: $681K - $1M (avg. $44K per site)



Example BMP Sites

Proposed Improvements: 

1.  Pave parking /boat launch area;  
Install trench drain above boat 
launch to capture runoff 

2.  Install tree box filter north of 
the boat ramp to capture runoff 
from the trench drain and parking.

3.  Regrade undercut at boat ramp; 
ensure proper future maintenance



Proposed Improvements: 

1. Install asphalt berm on south side of parking 
lot; direct runoff into treebox filters.

2. Re-pave /re-grade parking lot to eliminate 
ponding and unwanted flow channels, 
promoting positive drainage to tree box filters. 

3. Increase vegetated buffer along shoreline areas 
with a double row of shrub plantings.

4. Stabilize steep slope with riprap and vegetation 

5. Install sediment traps in existing catch basins.



Proposed Improvements: 

Stabilize eroding bank with 
native vegetation / bio-
stabilization techniques. 

Pedestrian access point to 
remain.



Proposed Improvements: 

4a: Enhance buffers with native trees and shrubs 

4b: Stabilize eroding banks using a combination of 
biostabilization and stone stabilization as needed. 

4c: Re-grade dirt pathway to promote drainage of runoff 
away from Library Pond. Improve buffer with native 
plantings.

4d: Install 2 water bars on dirt footpath descending hill 
towards site 4d. Stabilize eroding bank and improve 
buffer with native plantings.



Proposed Improvements: 

1. Develop 20-ft “no-mow” zone along 1000 feet of Bow Brook to allow both herbaceous and woody 
vegetation to grow, stabilizing the bank and increasing attenuation of stormwater pollutants   

2. Stabilize roadway erosion with riprap



Proposed Improvements: 

1. Armor the unpaved footpath down to the stream 
with gravel to limit erosion.

2. Direct runoff from parking area to a rain garden 
(approx. 300 sf) by installing curb cuts. Connect 
underdrains in the rain garden to the catch basin at 
corner of South Street / school entrance. 



Culvert Improvements

Why did the turkey cross the culvert?
Because it had full aquatic organism passage compatibility.



Stream Crossing Structure Improvement Prioritization Metrics

Culvert Improvements





Culvert Prioritization Matrix (exerpt)



Septic System Risk Analysis





Non-structural BMPs

Public Information and Education

Land Conservation

Regulatory Tools

Institutional Practices



Public Information and Education

Watershed Steward Program (New Hampshire Rivers Council program)

UMWA will work with the Soak up the Rain program to identify specific 
infiltration projects in the Turkey River watershed. 

UMWA will work with the Green SnowPro program to provide information 
to commercial property owners about sensible salt application. 

Low Impact Development (LID) Techniques for Homeowners workshop

Coordination meetings with DPWs, NH Stream Crossing Initiative, NHDOT



Land Conservation

Coordinate with watershed municipalities and 
conservation groups to prioritize:

 land conservation goals

 target parcels

Silk Farm Wildlife Sanctuary, Concord





Regulatory Tools

• Strengthen municipal stormwater regulations

• Establish town regulations to enable/promote installation of 
alternative wastewater treatment systems based on proximity 
to a waterbody (i.e., 200 meters) for new development, 
redevelopment and replacement of failed systems. 

• Develop landscaping fertilizer ordinances 



Institutional Practices

• Increase frequency of catch basin cleaning 
(2 additional cleanings per year) 

• Develop Enhanced Street/Pavement 
Cleaning Programs 

• Develop Enhanced Organic Waste and Leaf 
Litter Collection Programs



Non-structural BMPs



Schedule and Milestones



Schedule and Milestones

• 5-year planning/implementation period: Sept. 2021 – Sept.  2026

• Schedule / milestones organized according to:
• Structural Stormwater BMPs

• Non-structural BMPs
 Public Information and Education
 Land Conservation
 Regulatory Tools
 Institutional Practices

• Monitoring

• Adaptive Management



Next Steps: Schedule and Milestones



Next Steps: Schedule and Milestones



Evaluation Criteria and Monitoring

EVALUATION CRITERIA

• Water Quality Target: TP concentration of 0.027 mg/L for the Turkey River mainstem

• TMDL Criteria: Update the WRMP to reflect TMDL criteria if established in the future. 

• Project-Specific Indicators (e.g., # of BMPs constructed, acres of new conservation land)



Monitoring

1. Continue monitoring at 4 existing stations in the Turkey River mainstem. These
stations should continue to provide basis for comparison to the TP goal (27 ug/L).

2. Median TP in Turkey River mainstem (30.5 ug/L) is based on very limited data.
More frequent TP monitoring (e.g., annual summer monitoring) will strengthen the
basis for future water quality goal setting and/or adaptive management.

3. The 6 river monitoring stations upstream of the mainstem are not well distributed
in watershed - all within tributaries to Turee Pond.



• Monitoring stations should be established ( ) at the downstream reach of Ash Brook,
Boutwell Mill Brook, One Stack Brook, Bela Brook, White Brook, and Bow Brook.

Tributary data will :

1. help characterize 
nutrient dynamics in 
the watershed and 

2. track tributary 
response to BMPs 
and future land 
development



Adaptive Management
• If, after 5 years of WBPA implementation, direct measurements and indirect indicators 

do not show progress towards meeting water quality targets, management measures 
and water quality targets should be revisited and modified accordingly.



• Review/finalize the WRMP

• BMP implementation for high priority sites
 Funding – select top sites for grant applications  

• Coordination meetings 
 culvert priorities

 structural BMPs

 land protection, etc.

• Public outreach 
 UMWA website updates

Watershed Steward Program

NEXT STEPS…



Questions?
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