Mashapaug Pond Green Infrastructure
Education and Outreach Project

A collaborative partnership with EPA, City of
Providence, RIDEM, and others!
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The Problem - Stormwater Runoff

Stormwater runoff is a major cause of water pollution in
urban areas. When rain falls on our roofs, streets, and
parking lots —i.e., Impervious Cover (IC) - the rain cannot
soak into the ground; instead it drains to and through
engineered collection systems and is discharged into nearby
water bodies delivering trash, bacteria, heavy metals, and
other pollutants from the urban landscape, degrading the
qguality of the receiving waters.



Providence, RI — NASA Satellite Images
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Why does Impervious Cover matter?

# 1999 07 - LID Hydrologic Analysis - Prince George's County, MD.pdf - Adobe Reader
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Figure 1.2. Runoff Variability with Increased Impervious Surfaces (FISRWG, 1998)
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Impact of Impervious Cover
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Impervious Cover - More than stream quality . ..

Hydrology — e.g., flooding (frequency and severity)
Geomorphology - e.g., soil and stream bank erosion

Nutrients — e.g., phosphorus, nitrogen = algae blooms

Bacteria — beach closures

Chloride - road salt

Thermal Impacts - stream temperature, ‘Urban Heat Island’ Effect
Aquatic habitat - fish, macroinvertebrates, birds, mammals

Groundwater - aquifer replenishment



Mashapaug Pond

Highly developed and highly impervious
Impaired - low dissolved oxygen and excess phosphorus

Downstream Roger Williams Park Ponds received excess nutrient loadings

from the upper watershed areas

Several studies including the 2007 A
Mashapaug Pond TMDL (RIDEM 2007 i
and the RWPP Water Quality
Management Plan (HWG, 2013)
found that green infrastructure

Remd

projects (e.g., stormwater system R LY
retrofits) are needed to restore R '
the watershed and ponds. T




Green Infrastructure — A Solution

Unlike single purpose gray stormwater infrastructure which
uses pipes to dispose of rainwater, green infrastructure (Gl)
best management practice (BMP) techniques use vegetation
and soil to manage rainwater where it falls.

By weaving natural processes into the built environment, Gl
provides not only stormwater management, but also flood
mitigation, air quality management, and much more.



The Green Infrastructure Approach at Mashapaug Pond

‘Disconnect’ the impervious cover (IC)

Design a BMP to capture a 1 inch storm. Here’s why . ..

& 2008 12 - USEPA - SW BMP PERFORMANCE ANALYSIS - FINAL. pdf - Adobe Reader

File Edit view Document Tools Window Help

= *‘J- \;-S] Qevg 5 |/193 @& @ [10% |-
=]

i
]

1.5 -2.0inches
2%

1.0 - 1.5 inches

2.0 inches and above
/ 1%

4%
0.6 - 1.0 inches 0 0.0-0.2 inches
9% W 0.2 -0.6 inches
O00.6 - 1.0 inches
O01.0 - 1.5 inches
B 1.5-2.0inches
O 2.0 inches and above
0.0 - 0.2 inches
0.2 -0.6 inches 61%
23%

Figure 3-1. Percentage of total number of precipitation events by size of precipitation events for

Boston, Massachusetts (1948-2004).
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The Green Infrastructure Approach at Mashapaug Pond

BMP Type: Bioinfiltration. One of many types of GI BMPs. This one

combines functionality of an infiltration basin with the aesthetics of a rain garden.

Subwatershed and Site Characteristics:

— 5.9 -6.5 acre sub-catchment (est); 2.6 acres IC (est)

— Soil: HSC A/B; Infiltration rate: 6 - 12 in./hr (est); Depth to GW: 14 ft BG (est)

* Anticipated Performance:

Disconnects ~ 2.6 acres of IC (40 - 44% IC)

Captures and treats an estimated 2.6 million gallons per year (63,500 gal. / 1”
storm) that would ordinarily discharge directly to Mashapaug Pond *

Removes and estimated 6 pounds of phosphorus per year — a nutrient
pollutant that contributes to algae blooms

Prevents the discharge of other pollutants to Mashapaug Pond, such as
sediment, bacteria, temperature (heat) and nitrogen

Recharges and replenishes groundwater

* volumetric estimations adjusted for depression storage and evaporation



The Green Infrastructure Approach at Mashapaug Pond
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@ 2014 04 30 - updated Mashapaug Design w RIDOT-type manhole.pdf - Adobe Reader
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Treating Storm Water Through Soil Infiltration

Tratamiento de agua de lluvia a través de infiltracion del suelo

When it rains water flows over roads, roofs and
walkways picking up oils, grease and other chemicals
that pollute Mashapaug Pond. This pollutant control
structure will clean the polluted rain water before it
reaches Mashpaug Pond. Helping to make Mashpaug
Pond cleaner for everyone.

For more
information:

Cuando llueve los flujos de agua sobre los caminos, techos y pasarelas
a recoger aceites, grasas y otros productos quimicos que contaminan
el lago Mashapaug. Esta estructura de control de contaminantes
limpiara el agua de lluvia contaminada antes de que llegue el estanque

Mashpaug. Ayudando a hacer Mashpaug estanque limpiador para todo
el mundo.





