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Project Partners

e City of Dover Staff
e UNH Stormwater Center

* NH Department of
Environmental Services

* Environmental Protection Agency
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Funding and Results é%
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Funding: 3 watershed assistance grants and 1 aquatic resource
mitigation grant with match from the city.

Berry Brook Project: Getting to 10%

Cost $1,322,000
Grant Funds $793,000
Match (min estimate) 529,000
BMPs 26

DCIA Reduced 37 acres
TSS Reductions (Ib./yr.) 57,223

TP Reductions (lb./yr.) 201

TN Reductions (lb./yr.) 1,127



Installations include:
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12 bioretention systems,

a tree filter,

a subsurface gravel wetland,

one acre of new wetland,

daylighted and restored 1,100 linear feet of stream at
the headwaters and restored 500 linear feet of stream
at the confluence including two new geomorphically-
designed stream crossings

3 grass-lined swales

2 subsurface gravel filters

an infiltration trench system

3 innovative filtering catch basin designs
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Presenter
Presentation Notes
Flexibility and innovation are not common words in traditional watershed management plans 
few, if any, installations actually were installed where and as originally designed. 
Reasons include: constraints around property ownership, rights of ways, and difficulties with acquiring maintenance easements, existence of relic structures, utilities that were not mapped or known, contaminated sediments and uncovering historic artifacts that need documentation and proper permitting.
Beyond this after the first 15-18 BMPs we simply started running out of workable space


Need for Innovation Q
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 “Boulanginator”
(subsurface gravel filter)
mimics performance of
PA with regular
pavement.

* The hydraulic inlet and
outlets are controlled
through perforated pipes
and underdrains.

e treat runoff from 1.96
acres and 0.61 acres
DCIA



Need for Innovation Q
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A simple but effective
adaptation instead of
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e Treats runoff from
3.36 acres and 1.04
acres DCIA



Need for Innovation
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Sectional Media Box Filter Design — version 3
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August 2017 é%
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Filtering Catch Basin Designed to
replace conv DSCB where
applicable

e This system was the third
iteration

 The City has purchased four
additional filtering catch basins
and will install them in other
areas throughout the city.

e The system is designed to treat
0.5 acres (0.25 acres/section) of .

IC per section and costs 2,400 . -'
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In Operation
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Part of the Solution — Watershed approach @
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Presenter
Presentation Notes
Installed 10 Bioretention systems, a tree filter a subsurface gravel wetland, day-lighted and restored 1100 linear feet of stream 

…. And have plans in the works for 9 more BMPs and monitoring
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2016 EPA Environmental Merit Award

The 2017 New England Stormy Award:

City of Dover, NH for "Stormwater Green Infrastructure
Innovations and Programmatic Efficiency”
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Berry Brook e

EIC Reduction Target Rates for Berry Brook, Dover, NH
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Presenter
Presentation Notes
UNH research and partnerships with innovative communities like Dover NH have demonstrated that we can make a difference
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Comparison of Pollutant Removal Efficiency
Planted vs Grassed Bioretention
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Grassed vs Planted Surface IR

Infiltration Rate (in/hr)

Average Infiltration Rates of a Planted (blue) versus Grassed
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(green) Bioretention Systems Over Time

Grassed Bioretention

Planted Bioretention
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Hydrology é%
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Direct Runoff (in)

0.5

0.4 —
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Modeled Water Quality Q
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Mass Pollutant Export (Ibs)
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80,000 3 :
Results for Berry Brook at Station Drive
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250 02011 30 | 100 0.153 359 @ 74 |
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0 9008 2000 2010 2011 2012 2013 2014 2015 2016 ‘Hawkins, R.H.; Jiang, R.; Woodward, D.E.; Hjelmfelt, A.T.; Van Mullem, J.A. (2002).

"Runoff Curve Number Method: Exomination of the Initial Abstraction Ratio”.
u TP (Ibs)
Mass Pollutant Export (1bs)

o Year A P CN | TSS(Ibs)| TP (lbs) | TN (Ibs)
2,500 2008-20011 185 56.14 74 92,719 188 2,428
a0 20012-2016| 185 42.20 62 27,575 38 1,762
1,000 Annual Reductions (lb./yr.) 65,144 149 667
500

0 Simple Method (lb./yr.) 57,223 201 1,127

2008 2009 2010 2011 2012 2013 2014 2015 2016
u TN (lbs) 25



Berry Brook Median Rainfall Depth per Project Phase
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Measured
Water

Quality
mg/L/yr/in

Weighted EMC

% Difference

Weighted EMC 167 69 85 0.07

0.04

0.03

1.1 13 0.2 4.1 4.8 0.9

0.33

0.08 0.17

% Difference
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Temperature Data é%
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One degree day is a day when the average stream temperature is one
degree Fahrenheit above 65 degrees F. This is important as the
temperature that a Brook Trout begins to feel heat stress is 65 °F.
Therefore a day with an average daily stream temperature of 71 degrees
would represent 6 degree days.

Degree Days

27



Conclusions
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I
« Green infrastructure implementation was effective at

reducing EIC with respect to hydrologic, water quality at
the watershed scale.

 Modeling, stream gauging and water quality sampling
results indicate that storm event hydrology and water
guality parameters have improved in Berry Brook

 Having the community involved with decisions/design
transferred ownership which led to innovations that
decreased costs and improved system maintainability.

e Berry Brook project should help both regulators and
municipalities adapt their mitigation and restoration
efforts toward opportunistic implementation and
resiliency planning.
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