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TR-31. Price Smart / Smith Bay Road — Stormwater
Retrofit

Site Description

Immediately south of the entrance to Price
Smart grocery, there is a vacant parcel that
currently accepts a portion of the runoff from
Smith Bay Road. The runoff that currently flows
onto the vacant property is untreated and
reaches it through an existing curb cut along the
southern side of Smith Bay Road. The vacant lot
consists of wetland areas and the western
branch of Turpentine Run. This area is
frequented by local residents because it abuts a
popular outdoor market, as well as the Fort
Mylner Plaza. This site offers opportunities for
public education about stormwater
management and resource area protection.

Proposed Concepts

A stormwater treatment facility is proposed in
the vacant lot, south of Smith Bay Road.
Depending on the depth to the groundwater
table, either a constructed wetland or
bioretention facility is recommended. Even
though the majority of Smith Bay Road is super-
elevated away from the vacant lot, there
appears to be adequate gradient to capture the
roadway runoff in a below-grade drainage
system and pipe it to the proposed practice.
The remaining drainage area will drain to the
practice via the existing curb cut. A drainage
easement may be required from the owner of
the vacant parcel in order to construct such a
facility but it is possible that the system could
be over-sized to accommodate runoff from any
future development on the lot.

Practice Sizing/Design Considerations

The constructed wetland would be sized to
treat up to the first 1.25 inch of runoff from the
contributing impervious area. The total
drainage area to the site would be
approximately 2.0 acres, with 0.7 acres of that
total being impervious surface. Available
surface area for the proposed practice is about
3,000 SF, sufficient for effective water quality
treatment. The outflow from the system would
be designed to limit discharge rates and down-
gradient channel erosion of Turpentine Gut.

Pollutant Removal

Constructed wetlands are expected to remove
85% TSS; 48% TP; 30% TN; and 60% bacteria (RI
Manual, 2010). This assumes the full design
treatment volume is provided.

Next steps

* Complete a topographic survey of the
area. Determine if there are any site
utility conflicts and delineate existing
wetland;

® Conduct test pits to verify subsurface
soil conditions and depth to
groundwater;

¢ Contact property owner to investigate
willingness to participate in design
discussions; and

® Map existing resource area boundaries
and buffers.

Sl; o | Drainage % Design Treatment | Practice Area | Practice Area
Area (ac) | Impervious Volume (cf)* Required (sf)* | Available (sf)*
| TR-31 2.0 35 3,200 1,300 3,000

*Design Treatment Volume: Constructed Wetlands, 0.015*DA; DA = drainage area (sf)
*Practice Area Required is calculated based on practice-specific design assumptions.
*Practice Area Available is estimated from available mapping. Actual practice area may be adjusted as needed during

pre-construction.
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TR-35, 37, & 40. Turpentine Run Road Culverts—

Drainage Improvements

Site Description

Turpentine Run Road parallels and crosses
Turpentine Run for much its length and as a
result, the condition of the roadway and the gut
can be intertwined. For instance, undersized
drainage infrastructure will contribute to
erosion of the receiving channel. When that
receiving channel abuts the street it is servicing,
the erosion can jeopardize the integrity of the
roadway. This scenario is occurring in many
locations along Turpentine Run Road, several of
which have created flooding and public safety
hazards.

Proposed Concepts

Approximately one-half mile north of the main
entrance to Heavy Materials, Turpentine Run
flows beneath Turpentine Run Road. There is a
box culvert at this location (TR-35) that is
reportedly overwhelmed during significant rain
events. At the public meetings that were held
in February 2012, many residents commented
on the observed roadway flooding at the site.
The culvert is approximately 4'x8'which is not
sufficient for handling large storm flows given
the hydrology of the gut. Increasing the culvert
size or constructing a bridge in its place would
offer the most improvement for flow capacity
and for better managing the flooding. One
significant design constraint is the elevation of
Turpentine Run Road at the culvert location.
There is only ~18” above the culvert to the top
of the roadway, therefore limiting the
improvements to options that create a wider
channel cross-section. Installing a bridge would
be the least flow restrictive option but it will
likely be the most expensive to construct and
cause the longest traffic delays. An alternative
to a bridge would be to target better floodplain
drainage by installing multiple small culverts
adjacent to the existing culvert. This option
may provide a reasonable balance between
effectiveness and cost.

About one-quarter mile south, near the
northern entrance to Heavy Materials,
Turpentine Run crosses Turpentine Run Road
again through a 48-inch diameter corrugated
metal pipe (CMP) at TR-37. Velocities at the
downstream end of the culvert are so great that
a large scour pool has formed and the culvert is
protruding 10-15 feet from the roadway
embankment. Lack of and deteriorating
roadway drainage infrastructure has
exacerbated the problem. Anincomplete
concrete channel has caused an erosion gully to
form leading into the gut. Sedimentation in the
gut is a problem, both from erosion and from
the dirt driveway leading to Heavy Materials.
Design improvements should include: (1)
upgrading and properly sizing the culvert
beneath Turpentine Run Road, (2) stabilizing
the stream bank and bed downstream of the
culvert, (3) and repairing the concrete drainage
channel that empties into the gut and providing
adequate energy dissipation.

Across from the main entrance to Heavy
Materials is a third location where inadequate
drainage infrastructure has caused severe
impacts to Turpentine Road (TR-40). Here
runoff from the steep roads of the Mariendahl
neighborhood collects and flows underneath
Turpentine Road through a 24-inch diameter
CMP. Due in part to the likely undersized
culvert, poor channel alignment, and high
velocity storm flows, undermining of the
roadway has occurred. This has created a
safety hazard not only to vehicles but also
pedestrians. Pedestrians now have to walk into
the roadway to maneuver around the resulting
scour hole. Design improvements may include
a combination of increasing the culvert size,
relocating it to provide better channel
alignment, and providing runoff energy
dissipation up-gradient of the culvert.



Stormwater should be managed strategically
throughout the Mariendahl neighborhood to
attenuate the high energy flows before they
reach Turpentine Run Road. When velocities
are reduced, erosion potential also decreases.

Practice Sizing/Design Considerations

When feasible, culverts should be sized to
adequately pass at least the relevant design
recurrence interval storm. In the case of the
two culverts discussed that serve the main
Turpentine Run channel, consideration should
be given to balancing both high and low flows
for environmental reasons versus simply
installing the largest culvert possible. Traffic
management (both vehicular and pedestrian) is
likely to be the most challenging obstacle to
overcome during the design and construction
phases. All proposed designs should be
coordinated with the DPW or DOT to make sure
the concepts fit with any long-term goals that
may exist.

Next steps

e Complete a topographic survey of the
area. Determine if there are any site
utility conflicts;

« Determine contributing drainage areas
and size new culverts accordingly;

s Conduct in-stream flow monitoring for
use in the calibration of stream
simulation models;

» Investigate contributing watersheds to
identify possible up-gradient drainage
controls to reduce channel flows;

¢ Discuss design concepts with the DPW.

¥ .
o s

TR-35 culvert. USGS gauging station is

upstream from here.

TR-40 showing hazardous conditions below
Mariendahl neighborhood.



¥ Ry s / e -"' £ I
Concrete channel and scour downstream of culvert at TR-37.
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TR-38. Heavy Materials Quarry — Retrofit / Pollution
Prevention

Site Description

Heavy Materials, LLC operates a quarry facility
on Turpentine Run Road that supplies
construction aggregates, masonry blocks, and
ready-mix concrete. It is one of the largest
facilities of its kind in the U.S.V.l. The quarry
consists of approximately 23 acres of disturbed
land. The magnitude of the operation alone
gives it the potential for significant impact to
surrounding resource areas. All precipitation
that runs off the site ultimately travels
northeast to Turpentine Run. Erosion control
and runoff management practices on the
property were found to be either poorly
maintained or non-existent. Numerous
opportunities for site improvements were
observed that would help to reduce sediment
and pollutant discharges.

Proposed Concepts

Water is commonly used in the production of
aggregate and concrete products. For this
reason, at least four settling ponds can be
found on the Heavy Materials property for
removing sediment particles from the facility
process water. In order for the settling ponds
to be effective, they must be sized
appropriately according to influent flow rates
and desired settling times. The ponds must also
be periodically maintained to remove
accumulated sediments. At the time of the site
walk, the most down-gradient settling pond was
observed to be overtopping its banks and was
flowing across the access drive to its ultimate
discharge point in Turpentine Run. Proposed
strategies for preventing pond overtopping
include increasing the available storage within
the setting pond and modifying the pond outlet
control system to handle the appropriate flow
rate. Furthermore, settling ponds do little for
removing the fine, suspended particles from
water. Consequently, filtration and/or

flocculation processes are recommended in
conjunction with the existing settling strategies.

Proper sediment containment was also lacking
at the concrete truck filling stations on the
Heavy Materials property. The process for
producing concrete involves mixing water with
cement and aggregate. During the filling
process, water was allowed to spill from the
truck, creating a stream of cement slurry that
was flowing directly into Turpentine Run with
little or no treatment. A small containment bay
was observed in one location near ghut but the
flow of slurry at the time of observation was
much greater than the capacity of the bay.
Impacts from this process were observed in
Turpentine Run at and downstream of the truck
filling station, including cement deposits and
highly turbid stream flows.

Bacterial pollution was observed along the
banks of Turpentine Run at the Heavy Materials
facility. A latrine, of sorts, was discovered near
concrete truck filling station. Human waste was
present along the banks of Turpentine Run in
close proximity to the cement slurry flows.

Practice Sizing/Design Considerations

In order to reduce the long-term environmental
impacts of the Heavy Materials facility, a more
complete investigation of the operational
processes and planning measures is necessary.
Only then can a complete set of future goals
and strategies be developed. However, small
steps can be taken in the near-term to reduce
the extent of the untreated discharges currently
entering Turpentine Run. At a minimum,
erosion control practices and properly sized
sediment containment bays could be installed.
Sizing of the proposed treatment or
containment practices, either in the long- or
near-term, might also consider future site
expansion and increased material production.



Next steps

» Meet with the facility operations
manager to discuss the current and
future plant processes;

e Develop goals and strategies to
adequately manage and treat the
facility process water;

¢ Develop a plan and schedule for
construction and installation of agreed-
upon management strategies;

e Educate the Heavy Materials staff on
the importance of protecting the
sensitive resource areas that abut the

property.
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TR-44. Nadir Bridge Park — Drainage Improvements &
Gut/Floodplain Restoration

Site Description

Nadir Bridge Park is a popular recreational site
that serves many purposes for the surrounding
community. The park offers a location for
residents to play sports, barbeque, and organize
for a variety of social events. These activities
are hampered during rain events due to poor
drainage and standing water. The park
currently accepts untreated runoff from
Mariendahl Road and the surrounding
neighborhoods. The runoff causes flooding in
the park because it is isolated from Turpentine
Run by a two-three foot high flood-control
concrete wall. The lack of drainage
infrastructure creates a pond in the park until
the water evaporates or infiltrates. Moreover,
the concrete wall is part of a % mile long
concrete lined segment that acts as a barrier to
fish passage and eliminates any natural
connection between the ghut and the
floodplain. Nadir Bridge Park offers
opportunities for restoring the Turpentine Run
riparian corridor while also enhancing public
interest and recreation.

Proposed Concepts

Nadir Bridge Park is approximately two acres in
size. Although much of the park is used for
recreation, a significant portion is either
unutilized or poorly controlled. With better
control of traffic patterns in the park, drainage
improvements such as bioretention areas could
be installed to treat runoff from Mariendahl
Road and the park. By converting the travel
lanes and parking areas to pavement or gravel,
soil erosion could be minimized. There is also
ample space near the ghut to restore floodplain
connectivity and vegetation if the eastern-face
of the concrete channel were removed. The
bottom of the concrete channel could also be
removed to provide deeper flows and improved
fish passage.

Practice Sizing/Design Considerations

The bioretention areas would be sized to treat
up to the first 1.25 inches of runoff from the
contributing impervious area. The available
surface area at this location is approximately
6,000 SF which substantially exceeds the
minimum surface area recommended for
effective treatment. Any additional runoff that
enters the bioretention areas will pass through
an overflow structure and discharge into the
gut.

An important consideration for the ghut &
floodplain restoration components is the
stability of the concrete wall on the western
bank of the ghut if the existing concrete channel
is modified. A footing for the wall will have to
be designed that can withstand scour from the
flow of the gut.

Any proposed improvements to the park area
should be coordinated directly with the
roadway design plans for the new Nadir Bridge.
The drainage improvements and gut restoration
features should be sited to avoid potential
conflicts with the future roadway traffic
patterns. It is also important to engage the
community in the park design so there is a
complete understanding of how the park is
currently used and what the key features are
for all stakeholders.

Pollutant Removal

Bioretention areas are expected to remove 90%
TSS; 30% TP; 55% TN; and 70% bacteria (RI
Manual, 2010). This assumes the full design
treatment volume is provided.

Next steps
* Review the existing design plans for the
Nadir Bridge intersection. Site
proposed drainage improvements and



park amenities to accommodate the
future road layout;

¢ Complete a topographic survey of the
area. Determine if there are any site
utility conflicts;

e Conduct test pits to verify subsurface
soil conditions and depth to
groundwater;

s Engage the community for input of the
proposed park design and layout.

Nadir Bridge Park, 3/22/2012
(Source: Frank Galdo)

site|p | Drainage % Design Treatment | Practice Area Practice Area
L Area (ac) | Impervious Volume (cf)* Required (sf)* Available (sf)*
TR-44 3.1 40 5,600 5600 6,000

*Design Treatment Volume: Tv (cf) = (1.25”)(1)/12; | =impervious area (sf)'

*Practice Area Required is calculated based on practice-specific design assumptions.
*Practice Area Available is estimated from available mapping. Actual practice area may be adjusted as needed during

pre-construction.
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