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Berry Brook Watershed BMP Installations
1. Central Avenue Subsurface Gravel Wetland – A subsurface gravel wetland (SGW) system was
designed and installed to treat runoff from 9.6 acres of previously untreated directly connected
impervious cover (DCIA) associated with a commercial development off of Central Avenue in
Dover, NH. The SGW is located in the headwaters of Berry Brook along the south side of Central
Avenue. According to stormwater control criteria for new development this system is
undersized. The Water Quality Volume is 0.38 inches compared with 1.0 inches for a
conventional WQV design. The internal storage reservoir capacity to WQV ratio has been
maintained at 0.24 to best target water quality treatment. It should be noted that subsurface
gravel wetland sizing is experimental and optimization based on studies at the UNHSC with the
original system. In addition stormwater management in developed watersheds presents a
unique challenge of achieving compliance with evolving permit requirements. To retrofit
opportunities rarely lend themselves to treatment of the entire WQV due to existing site
constraints. It is noted that any treatment is an improvement compared with the pre-retrofit
condition of no treatment. Providing credits for varying non-standard design volume capacities
is an important consideration for improving the technical feasibility of future watershed
restoration efforts in urban areas. This installation has been considered to disconnect the
associated IC. The subsurface gravel wetland serves as an excellent unit of analysis for the
efficacy of retrofit applications in urban environments. Construction began in February 2012 and
was completed on May 2nd, 2012.

Figure 1: Subsurface Gravel Wetland located in headwaters of Berry Brook along south side of Central Avenue. Installation
completed on May 2nd, 2012.

2. Wetland Restoration and Constructed Floodplain – Restoration of the upper Berry Brook
watershed included the daylighting of the stream and returning it to a natural meandering
condition as well as the construction of approximately two acres of wetland area and creation of
a floodplain. Trees, shrubs, and other native plants have been planted to hold the soil, provide
shade and wildlife habitat, and help filter runoff before it reaches the brook. The engineered
wetland and floodplain will retain extra water which increases the amount of water filtered
through natural soils and slowly release water to the brook when rainfall is low. A prefabricated
concrete weir wall was installed at the downstream end of the floodplain in order to manage
the flows and water elevations within the system. Water flows over this weir wall and into the
restored stream. System was constructed in the Fall and Winter of 2011 – 2012.

Figure 2: Upper Berry Brook Watershed Wetland Restoration and Engineered Floodplain

3. Page Avenue Vegetated BioSwale – A bioswale treatment inlet was designed and installed to
treat runoff from 1.9 acres of previously untreated DCIA associated with a suburban residential
development. Discharge from existing drainage infrastructure was day lighted and piped to a
bioswale complex discharging to a manufactured restored surface wetland to provide water
quality treatment. System was constructed in September of 2011.

Figure 3: Page Avenue Vegetated BioSwale installed in September of 2011.

4. Crescent Avenue Vegetated Swale - A wetland treatment inlet was designed and installed to
treat runoff from 1.3 acres of previously untreated DCIA associated with a suburban residential
development. Discharge from existing drainage infrastructure was day lighted and piped to a
manufactured restored surface wetland to provide water quality treatment. System was
constructed in October of 2011.

Figure 4: Crescent Avenue Vegetated Swale installed in October 2011. Arrow in picture points to the discharge point of the
swale into the restored surface wetland system.

5. Upper Watershed Stream Restoration – Approximately 1,100 liner feet of Berry Brook was day
lighted and restored to a natural stream channel. The brook was previously underground
between the wetlands complex off of Central Avenue down to Roosevelt Avenue. The restored
stream follows a natural meandering path that was initially stabilized with log vanes, mud sills
and weirs until the woody vegetation began to grow. The outside meander bends were

stabilized with jute matting and planted with fast growing vegetation. Granite step pools were
installed in the area leading towards Roosevelt Avenue due to the steep elevation decline.
Vegetation has since established along the riparian buffer and in the surrounding flood plain and
wildlife has begun to return to the upper watershed area.

Figure 5: Upper Berry Brook Watershed Stream day-lighting and restoration.

6. Lowell Avenue Bioretention – A bioretention system was designed and installed to treat runoff
from 1.1 acres of previously untreated DCIA associated with a suburban residential
development. Discharge from existing roadside runoff was directed to a deep sump
pretreatment catchbasin and then piped to a bioretention system. System was constructed in
July through September of 2012.

Figure 6: Lowell Avenue Bioretention installed in July through September of 2012.

7. Roosevelt Avenue Stone Infiltration Basin and Bioretention – A series of catch basins and
treatment systems were installed off of Roosevelt Avenue to treat a drainage area of 2.87 acres
with 1.12 acres of previously untreated DCIA associated with suburban residential development.
Runoff from existing roadway was collected by a series of two deep sump catchbasins (CB #3
and #4) and directed to a stone infiltration basin off the north side of Roosevelt Avenue. The
infiltration basin was designed to remove coarse sediments and debris while also reducing the
velocity of the runoff before discharging to a deep sump catch basin (CB #2). Discharge from CB
#2 was directed to a bioretention system designed to treat a water quality volume of 0.15
inches. The bioretention system discharges to an additional deep sump catch basin (CB #1)
before discharging to Berry Brook. In addition a stone infiltration trench was installed to manage
and treat sheet flow across an un-stabilized area between the old waterworks building and
Berry Brook. The infiltration trench also serves as part of a pedestrian path leading through the
upper Berry Brook restoration area. The Roosevelt installation was constructed in May through
June of 2014.

Figure 7: Roosevelt Avenue Rock Infiltration Basin installed off the north side of the road.

Figure 8: Roosevelt Avenue Bioretention and pedestrian pathway. Bioretention is too the left in the above picture.
Construction completed in June 2014.

Figure 9: Roosevelt Avenue pedestrian pathway leading over stone infiltration trench (arrow) and up to Berry Brook upper
watershed restoration area.

8. Glencrest Avenue Bioretention – A bioretention system was designed and installed to treat
runoff from 2.3 acres of previously untreated DCIA associated with a suburban residential
development. Discharge from existing roadside runoff was directed to a deep sump
pretreatment catchbasin and then piped to a bioretention system. System was constructed in
October of 2012.

Figure 10: Glencrest Avenue Bioretention near completion installed in October 2012.

9. Upper Horne Street Bioretention – A bioretention system was designed and installed to treat
runoff from 3.7 acres of previously untreated DCIA associated with a suburban residential
development. Discharge from existing roadside runoff was directed to a series of deep sump
pretreatment catchbasins on either side of the road and then piped to a bioretention system.
System was constructed in September of 2012.

Figure 11: Upper Horne Street Bioretention installed in September of 2012.

10. Horne Street Elementary School Bioretention 1 – Bioretention 1 was installed to the north of the
main entrance of the school. This bioretention was designed to treat the run-off from
approximately 3,200 square feet (0.07 acres) of rooftop run-off. Internal drain piping of the
school’s rooftop prevented additional rooftop drainage from being diverted to the Bioretention
system. The placement of this bioretention system in front of this main entrance of the school
provides for high visibility and creates additional outreach and education opportunities due to
high community foot traffic. The system was installed in June of 2011.

Figure 12: Horne Street Elementary School Bioretention 1 installed in June of 2011.

11. Horne Street Elementary School Bioretention 2 – The second system, Bioretention II, was
completed on the southeast corner of the building, in another highly visible location where poor
drainage created numerous problems. The system treats and manages runoff from
approximately 3,157 square feet (0.07 acres) of rooftop, and prevents “back splash” from the
roof run-off onto the main building and prevents erosion problems. In the winter and during
large storm events, run-off from the roof would wash existing mulch and sediment in front of
the school which would accumulate on the sidewalk and roadway and eventually run-off to the
storm sewer and to Berry Brook. The system was installed in October of 2011.

Figure 13: Horne Street Elementary School Bioretention 2 installed in October of 2011.

12. Horne Street Elementary School Tree Filter – A tree filter was designed to treat the drainage
from an approximate 0.33 acre parking area to the south of the school. The tree filter was
constructed as a closed open bottom system with a stone reservoir and underdrain, a high flow
bypass and an engineered soil mix with a two-inch-caliper Ash tree were installed to manage
and treat the runoff. The system was installed in June of 2011.

Figure 14: Horne Street Elementary School Tree Filter installed in June of 2011.

13. Horne Street Bioretention 2 - A bioretention system was designed and installed to treat runoff
from 1.6 acres of previously untreated DCIA associated with a suburban residential
development. Discharge from existing roadside runoff was directed to a series of deep sump
pretreatment catchbasins on either side of the road and then piped to a bioretention system.
System was constructed in October of 2013.

Figure 15: Horne Street Bioretention 2 installed in October of 2013.

14. Snow Avenue Bioretention – A bioretention system was designed and installed on the corner of
Horne Street and Snow Avenue. This bioretention complex evolved from stormwater audits
completed through phase I of the project. This bioretention was completed with an infiltration
reservoir and underdrain piping in combination with a downstream vegetated bioswale to treat
runoff from 1.6 acres of previously untreated DCIA associated with a suburban residential
development. Discharge from existing roadside runoff was directed into two newly constructed
deep sump pretreatment catchbasins on either side of the road and then piped to the
bioretention and vegetated bioswale systems respectively. System was installed in September
and October of 2011.

Figure 16: Snow Avenue Bioretention installed in September and October of 2011. Snow Avenue vegetated swale in the
background.

15. Snow Avenue Vegetated Swale – A vegetated swale was installed downstream of the Snow
Avenue Bioretention. The vegetated swale discharges to Berry Brook. System was installed in
September and October of 2011.

Figure 17: Snow Avenue Vegetated Swale with new pavement and guard rail installed along Snow Ave. System installed in
September and October of 2011.

16. Hillcrest Drive Residential Rain Garden – At 15A Hillcrest, roof drains were discovered that
directly connected to the municipal sanitary sewer. The connection to the municipal sewer was
disconnected and directed to a rain garden. The system is a step series rain garden that treats
and infiltrates approximately 0.2 acres of residential roof-top runoff. System was installed in
October of 2011.

Figure 18: Hillcrest Drive Residential Rain Garden installed in October of 2011.

17. Sixth Street & Station Drive Bridge Installation – In the lower Berry Brook watershed the brook
was confined by a 12 inch culvert before connecting to the main stem of the Cocheco River. The
12 inch culvert was undersized and would frequently cause localized flooding. The 12 inch

culvert was removed and the brook restored to a 5 foot wide natural channel. A pedestrian
bridge was installed to allow access across the brook for residents of Station Drive
Condominiums. A second bridge was installed along the Dover Community Path that runs along
the Cocheco River. The bridges were constructed by Dover High School’s Career Technical
Center students led by Patrick Golding in the spring of 2013. Dover Department of Public Works
assisted with construction and installation materials.

Figure 19: Station Drive Condominiums bridge installation that replaces a 12 inch culvert.

Figure 20: Dover Community Path bridge installation along the Cocheco River.

18. Sixth Street & Station Drive Stream Restoration – Restoration of the stream channel was
conducted involving bank stabilization and in-stream flow control log vanes.

Table 1: List of Berry Brook Watershed BMP Installations and the amount of impervious cover (%) treated.

Poster
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

BMP Location

BMP Type

Central Avenue
Upper Watershed
Page Avenue
Crescent Avenue
Upper Watershed
Lowell Avenue
Roosevelt Avenue
Glencrest Avenue
Horne Street
Horne Street Elementary School
Horne Street Elementary School
Horne Street Elementary School
Horne Street
Snow Avenue
Snow Avenue

Subsurface Gravel Wetland
Engineered Wetland and Floodplain
Vegetated Bio-Swale
Vegetated Swale
Stream Restoration
Bioretention
Infiltration Basin & Bioretention
Bioretention
Bioretention 1
Bioretention 1 (north)
Bioretention 2 (south)
Tree Filter
Bioretention 2
Bioretention
Vegetated Swale

Drainage
Area (ac)
11.0
13.5
5.2
3.0
2.6
2.9
6.8
12.2
0.15
0.11
0.26
4.2
4.2
-

IC
Treated
(ac)
9.6
2.0
1.9
1.3
1.1
1.1
2.3
3.7
0.15
0.07
0.26
1.6
1.6
-

16
17
18

Hillcrest Avenue
Station Drive
Lower Watershed

Rain Garden
Culvert Removal & Bridge Installation
Stream Restoration

0.2
-

0.2
-

Berry Brook Watershed Future BMP Installations
1. Chesley Street Bioretention – A bioretention system is planned for the end of Chesley Street to
treat 0.56 acres of previously untreated DCIA associated with a suburban residential
development.
2. Grove Street Innovative Tree Box Filter – An innovative tree box filter is planned for Grove Street
to treat 0.52 acres of previously untreated DCIA associated with a suburban residential
development.
3. Intersection of Ash Street and Horne Street – Installation of an appropriately sized culvert to
mitigate localized flooding caused by an undersized culvert.
4. Southeast corner of Ash Street and Horne Street – Installation of BMP to treat runoff from
tributary to Berry Brook. Stabilization of existing stream banks to prevent further erosion.
5. Hull Avenue Bioretention – Installation of a bioretention to treat DCIA associated with a
suburban residential development.
6. Seacoast Kettlebell Permeable Pavement – Installation of permeable pavement system in
loading dock area. This area is in the lowest section of the parking area with a catch basin that
drains directly to Berry Brook.

