Such a beautiful little woodland trail aleng this winding
“stream, | never knew until aur hat this trail is officially
‘open to all. It has always looked te me like it is part of the
backyard/property of the president’s house, How could this
little area feel more cbviously connected to the public trails
along the water? - -_— T -
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Section by Molly Neu ‘25

Paradise Pond

Introduction

Environmental designers are in the unique and challenging position of
bridging the science of ecology and the art of crafting three-dimensional,
outdoor experiences for people. This studio (LSS 255: Art & Ecology) emphasized
the dual necessity for solutions to ecological problems that are artfully designed and
artistic expressions that reveal ecological processes.

We began the semester by creating site-specific, ephemeral artworks in the
landscape using found materials in order to draw attention to an element or process
identified on campus.We then visited the site, Paradise Woods at Smith College, to
gather our first impressions and reflected upon these impressions via collage.This
launched us into site analysis, through which we conducted spatial analysis and
research to identify and understand ecological processes on the site, such

as sedimentation, wildlife habitat, geology, etc. Students crafted ecological stories
informed by theory and research on science communication and environmental
psychology. This work culminated in design proposals for the site that address
accessibility and stormwater issues.

The students were inspired by in-class presentations by two local artists
(Carolina Aragén and Todd Lynch) on how their artwork raises awareness of climate
change and focuses attention on ecology. Students also collaborated with a Smith
College engineering class (EGR 316: Green Infrastructure for Water Resources)
that ran stormwater calculations for the site. Both classes presented their work via a
joint poster session at CEEDS on April 30,2025 open to the community.

Many thanks to the Smith College and Northampton-area community members who
helped us throughout this process:

*  Beth Hooker, Director of Sustainability, Smith College

*  Reid Bertone-Johnson, Lecturer in Landscape Studies, Smith College

*  Niveen Ismail,Associate Professor of Engineering, Smith College

*  Jeff Squire, RLA, Principal, Berkshire Design Group

*  Carolina Aragdn, Associate Professor of Landscape Architecture, UMass Amherst

*  Todd Lynch, Principal, Counsel of Trees

*  lLaura Krok-Horton (Smith College ‘17), Landscape Design Associate,
Regenerative Design Group

Course: LSS 255: Landscape & Narrative (Spring 2025)
Professor: Kate Cholakis-Kolysko

2 | Art & Ecology

Students sharing in-process work with guests
Todd Lynch and Laura Krok-Horton ‘17.

Joint poster session at CEEDS in April 2025
with engineering class EGR 316.



Project One A Moment in Time

For the students’ first project this semester, they created ephemeral artworks on campus that captured a
moment in time using natural and found objects. After photographing the artwork, they engaged in a series of
diagramming and illustration exercises to highlight aspects of the work and experiment with drawing and craft.
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Excerpts from students’ artist statements:

6

| want to inspire viewers to take in

Inspired by other ephemeral art, | was thinking about their surroundings, for a moment, the
the idea of imposing human concepts into natural same way that a child might—viewing
environments as a way to shorten the distance that we the seemingly mundane with curiosity
often feel from other living creatures in nature. and not taking details for granted.

Inspired by Todd Lynch’s presentation about the seeds growing toward
the sun, | wanted to bring that sense of quiet resilience into the
landscape. ... Seeing [the tulips] line the path fills me with hope, just
as flowers push through the frozen earth, change and growth are
always unfolding, even when we can’t see them yet. This moment
captures a quiet promise of transformation.

The process of healing isn’t always

This piece was originally inspired while thinking about beautiful and | think this aspect
fences, specifically the boundaries and binaries that of trees can be a mirror for how most
can be placed between “natural” and “artificial” humans heal from trauma.

landscapes in our society.

| Art & Ecology



Project Two, Part l: First Impressions

After visiting the site in early February, the students were challenged to represent their first impressions via collage.
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Clockwise from top left:
Jamie Biagiarelli AC, Isabella Chen ‘27, Rebecca Farrar 25, Annie Sweeton Mount Holyoke College ‘26, Robin Reed 27, Riley Brandford 27
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Clockwise from top left:
Yemilly Soto 25, Maria Tejada Gonzalez 26, Iris Ventimiglia 27, Haley LaFortune AC, Molly Neu ‘25, Grace Irizarry 27
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Project Two, Part ll: Ecological Story

The students conducted analysis utilizing ArcGIS Pro, MassMapper, and other mapping programs and resources
to explore their ecological topics. They incorporated these maps into a presentation that used infographics and

text to interpret the topic for a general audience.

Excerpts from students’ ecological story presentations:

= SUALEJVALLEY
S RINCE

H\ GHER. ELEVATIenD”

J,Lauem ELEVATIO N

Flow Acoummlstion
oy

Observation &
Implication
statement:

In this map you can see a significant portion of
the Mill River Watershed is made up of open
land and forest; but there is also a lot other
water usage in the basin that includes
residential, mixed use/commercial use,
recreation etc. These developed spaces
represent a lot of impervious surfaces which is
important to keep in mind when thinking about
watersheds and the health of these basins.
With Impervious surfaces, when it rains the
water has trouble seeping naturally into the
ground—creating puddles and even more
extreme flooding (runoff) Which is why urban
planners have created storm drains to capture
this water and outlet it back to
watersheds/basins eventually. However,
impervious surfaces also hold harmful
pollutants that can be accumulated by the
rainfall and seep into the
groundwater/watershed affecting the water
quality of the basin.

Climate Change

predictions for 2050

Climate Change Predictions for Midcentury

RIDGES AND
SWALES

OBSERVATIONS/
IMPLICATIONS:

1. There are two swales
and two ridges in the
focus area.

2. The surroundings of
the swales and ridges are
much steeper.

3. Swales are where
water accumulates and
flows downwards - this
is where more erosion
might oceur.

Mill River Watershed Usage Purposes Overall

U.S. Climate Thresholds

Uses greenhouse gas emissions data
to predict climate changes
Higher forcing (higher number) means
greater warming
Greater warming might change how w4
interact with the land and how we

might change how we want to design
within that landscape

READING TOPOGRAPHIC MAPS

RIDGES & LT - RiDGE e N STEEPNESS
SWALES b %
!
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CLIMATE CHANGE &
ECOSYSTEM
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CLIMATE CHANGE
£

WHY DOES IT MATTER?
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Land Use in Northampton,
| MA in the Paradise Pond
.| Region (2016)

Conservation Restrictions Compared teoend
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to Priority Habitat for Rare Species E e s 8 Ut ()
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i Perpetuty I Unksowny
Land Cover Land Use (2016)
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B industrial
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| B Other Impervious
I Right-of-way
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| . water
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Sources: U.S. Fish &
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England Forest
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focus area.

f

lawn (ex. The Quad)
which can have a
relatively low infiltration
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Forest Habitat Type

Observations
Boundary/border between
developed and forest isn't
ridgid

- Areas developed by
humans are still habitats
for some animals
{squirrels)

Implications
- How do we design for this
poundary?
- What boundaries (if any)
should be preserved to
maintain these habilals?

s Yo liguy —rhigh

From Northeast Habitat Map

WiGH BUsH TOBIR WY
BLVEBERRY [, TRER)

In the outside of a river,
water is deeper and faster,
which causes erosion.

On the inside of a river,
water is shallower and
slower, which causes

deposition.

Legend

<7 Water Flow and speed
== 100-year-flood .
L 500-year-flood Outside

Category 4¢ waters listed alf y by major
"Impairment not caused by a pollutant - TMDL not required"

Watrbody | AUD [ | sze [ units |

DEP 2022 Integrated List Rivers

2 - Attaining some uses; other uses not assessed

/' 3 -Nouses assessed
44 - TMDL is completed =
4C - Impalrment not caused by a pollutant

# 5 -waters requiring a TMDL

Mill River Diversion MA3S-32 Headwaters, sullel Paradise Pond, Northam
msuth at conflusncs with OxBow (a5t of Ol
Road). Morthampton (through former 2006 se
| Huibons Pond MABA0NS) |
Tt e TR ™

1 massachusents integrated List of Waters for the Glean Water Act 2022 Reporting Cycie
May 2023
CN 568.1 1

Shoemmater dralng
cencantrats largs
wukmes af water
and polistants

How mch stermmater?
P
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Legend

§ Brown: Amostown-Windsor silty
sqbstrarum-Urban land zones face higher risks of
Pink: Udorthents, o i . heat exhaustion and have
Blue: Belgrade silt loam s é ; fewer green spaces for
Green: Winooski silt loam A 7 relief.

Orange: Boxford silt loam g
Red: Raynham silt loam

Communities in hotter

Observations
1. Majority of the soil is silt and sand
soils
2. Our sight is Amostown and
Windsor soils
3. Red and Orange will produce the
most runoff

310/2025, 12:06:23 AM
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Project Three: Designs for Paradise Woods

The students crafted designs for a path connection from Paradise Road to the Pond.They utilized Forest Se
Trail Accessibility Guidelines and learned how to align a path with a particular maximum slope percentage.
Students also considered how to address the severe erosion occurring on site. Each design additionally needed
to reveal or highlight an ecological process for the visitor, via a permanent or temporary landscape intervention

Existing Conditions
The students worked with a basemap combining data from MassGiIS, the City of Northampton, and field work

conducted by Smith student Shira Goldman 25.
[—— Topography Contours - 1 foot () Benches .'
Path Blockade

=== Stream

llllll

L1388 a3
EH ®
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Bridges and Streams
Isabella Chen
LSS 255: Art & Ecology, Spring 2025

Design Overview

Ao tuncll Fark, Hainan, China Broadmoor Wildiife Sanctisary, Natick, MA Cantral Park, Manhatten, NY
O Natural slaments, i ths il of wooden g8, Clbservation decks ovar the water allow for uishars ]
pt s i into play spaces 0 get close without dissupting exissing rature. 40 808 o X piovics 8 sgace for 2o 1o
community. ! and play.
A% slope 5 e
i claws Wile il apmcesa Ve b o e ie” wnmum— PRESIDENT'S:
spaces. QuaD HOUSE

powits. T

hwmmmwmﬁu«mwmmmluwmm ¢

awwﬂammmhnndﬂmgmnmow
Eaagwale

righ
opportunity far green infrastructure education. The curent pipe system for the .
v from arsurd thi middle of the pliy space. lacking at B
stream, pacric tables. and a rain garden

Visfiors can cross gver small bridges reminiscent of already-existing bridges
further upsioram. of hop on rocks 1o cross the steam. Rocks. logs. & swing S
and an cpen lawn in the play space pravide ample cpporunes for peapke
play, rest and gather It For wdacabon

# child d in the pla £ seating around the park and rock
wnuwmmnm seatng. Tha curmently neglected asea
can not only serve as a brdge for students to their classes, but alsa become a
Epasn for rest. education. and piy.

= #

PARADISE POND

Proposed Design

* orar

Summary Analysis Section A-A' Concept Sketch
mmmmmmwww-mummmm«m A section tken of e play space, locking norh. mmmmdhmmmm-mmmmmmmm Reough drafl with more extensive inservention in tha landscaps
s maen in the fiad open area at the botiom. Riock barriers between seating safety. and & smaller playground companed 1o final plan,

Following the Flow
Robin Reed
LSS 255: Art & Ecology, Spring 2025

S TR TN P O TN P T Y T

Design Overview
My dasign fransforms the eroded path inta a trall which winds

bertwesan Bared rain garderds, dinecting #nd controling the fow of |
water down the slope. In some places, bridges stretch over water Section A-A
channais; in others, retaining walls provide a place 1o st and ( he slope, alowing waler 1o gather and ullimadely directing its flow towards the pond

protection against erasion. Rain gardens closer 1o e top of he -~
hull are drier and feature upland plants, while the lowest, largest A
rain garden i essentiaily 2 construcied weSland. My design also
imagings & performanca $pace in the lower anen near the pond. A
raised stage doubles as a place 1o sit when not in use, seating is
busit into the comours of the land, and is orented in a way that i
could accommadate aifvr an Sudience o SMater GITURS sitting
and socializing. This design highlights the natural slope and flow of
Pamdise Weods, WkWWWO‘"‘BNMlMM‘NB
i, A L
against erosion.

Design Detall
Floxibio seatng cesgned 1o Sow with the land's confours and
reinforie Slope bo prevent erasion.

Summary Anatysis Concept Skatch
Focusing on directionalty of the space tsell and desired travel thecugh it Early sketch of o 5tage and 8 maandenng brail

= Concept Sketch Proposed Design
Precadet Irétial pian of ran garden design: seating fiting the land's contours.
Tradl on a slope at Mulr Wocds in Mill Valiey, CA.
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Stormwater Stroll: integrated runoff and
footpaths for Paradise Woods

Rebecca Farrar, LSS 25: Art & Ecology, Spring 2025
Overview

Paradise woods, situated Smith Collage Q (P 1]
and the Mill River, provides a secluded natural space for students and
community members alike to hike, walk dogs, or sit and reflect. This design aims
to preserve o sense of wild space, while also providing safer trail connection

and cleaner Excess and runoh
enhanced path down where it filters through tiered retention basing fitted with
eheck dams, il thresugh the prior to th

river, The foot path intersects these basins, bringing the realities of flooding and

runoff pellution to like for students passing down, Thick trees line the general

path area and opens for seating and community space towards the river

shoreline. Thick garden plantings towards the right side of tha site allow for a

forest like ecosystem, fitted with tightly woven trails, guided by these plantings,
I g St to “get lost” and der slowly through the space.

Summary analysis

Early concept 1
Initial impressions of the site note Tight overlapping foot path and runoff,
areas of high tratfic, flow of water, slightly enhanced stream path

and current hazards

Enhanced runoff trail
Impenvious material directs flow of runoff

Anacostia constructed stream
Stormwater bacomes straam in park

o
Community space
Picnic area at the shore of river

Trail drainage features
Large rock directs water to intersect trail

Early concept 2
Tiered basins and constructed
wetlands, broader area at shore

Photo trace

Parallel foot path and runalf, leading to.
Emerson house. Retention basin with
bridge aver it in the foreground

P

e ' '/Ih..w.
4 / Fisamy

- Taw

Towex.
Pravimes

Pse Ay

Section A:A Check dam
Cut shows trail, basin, and bridge Large ders for natural dam look,
tree line wetland plantings in retention basin

Faollowing the Land & Living Things: Learning Comes Alive Outdoors

Grace Isizarry
L55 255 At & Ecokgy, Sering 2025
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Boardwalk Campus Connections

Riley Branford
LSS 255: Art & Ecology, Fall 2025

Design Overview

The man constructed part of my design s the ey The goal of this
18 1o provide more natural community spaces and connect different aspects of Smith

by aliowing Paradiss Pond to become a watiand I this wetiand, trees would be
planted around the boardwalk fo provide shade for the comemunity, The boardwalk
is connected to the class site by an existing path that connects to o newly designed
path leading to the quad and creating a mare inclusive natural space by adding
connections between the quad and the rest of campus. The newly designed path

erosion and degradation of the swale and path. Finally, | added a second new trail
follcwing the river upstream. It is placed choss to the shore 1o give the community &
secand trail option and prevents desired paths from being made from the existing trail
to Ml River's shore. Smith College Proposed Fian
Facusing On Welland R

Is
Current Site Conditions, focusing on watenvays and paths

Concept Sketch
My Orignal idea, that contained oo much
boardwalk, and indirect paths

Re-imagining Paradise
Yemilly Soto
155 255: Art & Ecology, Spring 2025

Design Overview

My abgective for 1his mjklwnbo foous cnth uure o e Pond. Proposed Design
Specifically, what e I the po

B ]
amrd
g

i .mmuqm . Section A-A
i d, | wanted The Secton Captures the Exparience of Geing Through the Trai to the |stand. Startg
xp this . Drawing From the Deck 1o the Ouldoor Classreom.
#aan, |
coudd be possible nwumhmech—wemnrr:hm-um-n Mvdn-gn
mmmeqeef Eang wetland,
umunummwms,mwnwd.m and a swing 1o
g By a changes,

0 witness ecaogical succession n action. Rather than trying fo 1n‘
Preserve the pond as it wis, this peoject celeEranes its evoltion o a
dymamic ane biodiversity, Kiters wates,
and encourages a deeper connection with place.

s e

Wild Mile (Chicago, IL)
k.

Design Detail

Concept Sketch
The First Iteration of the Desian

3 . * Concept Skatch
[ — The initial Brainstoming
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Paths for a Meadow—Smith College

Iris Ventimiglia
LSS 255: Art & Ecology, Spring 2025 )

Bgter i | —_— L ..udf"

1 e Ry

Design Overview
My goal for this project was te drine attention be water festures and
ereate & e exciting, visually sppealing. m T ereated

paths that
it gomd i thac oo Vet effclet ot i ofe
a plg\aunl\»h and time to slow.

o ummur b
.md et

tmmada,

gather and »enh mb‘mwh(d-lmhluubxlln)knl‘nhlln
e mosests, The

gravedy parh asd boardwalks that o poever S crossiogs

Boardwalks will allow for streams b b brought shove ground and

o trail goers 10 feel eloser 1o the water features

The mew stream | am propasing, created by ramof from the road and

warrsunding slopes, likoeky won't exdst. year rwnd s rock ;Ia-dfl:
g Design Detall

vater in high rale comdicions. Overiook o to the meadow and Faradise Fond

ke
Trail connection frm quad 1o existing paths

Bruadmuer Wildlife Sanctuary
Meadons svrlock

Trail Conneetion Progased Design
Wionsded rurdral Wethased path and boardwalk Swale and peogosed truil Mewdow close ug

Native Wetlands Paradise

Molly Neu
LSS 255: Art & Ecology, Fall 2025

My design motivation for the Paradise Woods Walk

redesign was to enhance the sublle designs that =,
were already preexisting in the space and improve E‘?_ N
the accessibility and ecological function of the site. il

Knowing that runoff and erosion were key issies /Ei(%ﬁ e ‘\

Concephaal Skesch of Wetland Fones

for the site, | designed a constructed wethand using % =

native plants, with several check dams to slow \% :-\\2‘ G
surface runoff. The wetland is designed to have = \“‘f
three zones, with the height of the plants increasing =

as people walk towards the water's edge. A range of __—"""'-v

Section A& - N of Bridge

‘ﬁé‘“wl\m

plants that can be enjoyed from spring to fall were
chosen due to the academic calendar, and the design
was inspired by Getrude Jykell and Beatrix Farrand’s
Art’s and Crafi style gardens. The newly designed
path will be accessible with sections of decos

granite path, a wooden bridge, and boardwalk

that meanders through this wetland, with resting o

locations 1o enjoy the beauty of the wetland and the Sammary Analysis
ecology that it supports.

Boardwalk at Eloise Buler Wildflower Ganden Wightwick Manor & Gardess

S, h
\

XA
5 AN ;i o

.."/j(.lk..

A

Perspective froen the Top of the Path

Small metal seulpures of wlaud .pm«. u-:h as feogs and dragonflics will sod 10 the wetland's
hat Ialn added

that lead to lookouts with bences, al-mg h & river-side bench which ded by delican
perenials, - e bevich will b ceor Latly, 1
wanted i that already exists by addeng a third bridge de
i e 5 There s currently a mukeshif beidge th i be wpgraded s the other rwn bridges. | woald
Section B8 of Baardwalk Seating Asca in Wetland Dictail of Metal Sculptuses ancixinsgs dits Bridgn . RGO i biat Ay Sie b ciieis
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ACCESSABILITY & ECOLOGY iy R ‘

Haley LaFortune
LSS 255: Art & Ecology, Fall 2025

Design Overview

This design Iocuses o accaasbilty, iNMAcy with nature and mitgatng
Bromon. Fain GANens CApLAT Wk N VANDUS 3P0t 0 SIoW er0s0n
and purify stormwater from the rand befors i can reach Paradise Pond.
Natevn plants make up the majority of the flom whie still maintaining &
focus n {ihe area
in B afort 1o create & vibrant, thriving SaBoe That sustsng the plant
B0 aramyd lile 3v0ady establshad 3nd 10 indle more. Biodrrsdy
promated alongsidy a5 most travts mea AL
Thene aee several choioes when raveling o or from Campus and the
quad: a through lush lands:
or & quicker, mone straighttorward trad that aficws for faster ravel 1o
classen Rain gardens atacion snd

el asset 81 sieady within the.
Iangscapn. This desgn nbencs b BAMNCE SESNELs with the natml. i

Phate Trace

Summary Analysis

Early Con

[Rain gardens and native planings wene BSpects | warned 1o introduce
% this place. 1 alsc began ko fecus on accessibiity and making trails
that could suppan differant needs.

This is meant 1o caphure the sssence of entering the tail from qued. A
batance of forest and wild but maintained native plantings

Erotion, steep hills aad close praximity 1o 1he rood were all glarng
Issues that | wanted o address.

seatingipatio aned. the sieam and back ino fanests.
\While visually inferesting, it also irtends 10 express
tha interaction botween human and nature and how
immershos the expanience of laking one of these Iraits
would be.

Proposed Design
The cveral design facuses on maintaining & working relaticrahip batween human and nature. i creates & welcoming atmosphere for sl bodies while investing energy
into necessary biclogical [t a healthy

Meadow Solace

Maria Tejada
LSS 255: Art & Ecology, Spring 2025

Design Overview

This design proposal responds to the goals expressed by Smith College for a more
accessible and direct path, as well as their desire to reduce liability in the area. |
also considered that the site currently receives minimal maintenance, so | avoided
proposing features that would require high upkeep. Key elements of the design include
a raised boardwalk approximately two feet off the ground, boulders marking an erosion
path where I've planted blue wildflowers to evoke the presence of water, and an

iron bridge/balcony. The boardwalk surrounds a wildflower meadow, while additional
erosion-control meadow mixes are placed on surrounding green surfaces. A stone
path leads to the Japanese Garden, and a rain garden replaces a current parking lot
that contributes significantly to erosion. Study spaces are integrated along the raised
boardwalk, though | have not proposed specific seating to keep the space fiexible.

Acentral focus of my design is addressing and highlighting the impact of water runoff
and resulting erosion. Blue wildflowers and strategically placed boulders trace the

eroded pathway—serving both aesthetic and functional purposes. The boulders also
help control erosion, provide informal seating, and introduce a playful element to the

presence of beavers. My design reflects the tension between the college's goal to
protect trees and the beavers’ need to use them for constructing their homes. It also
emphasizes how the draining of the pond disrupts this natural process.

Summary Analysis . Concept Sketch: Brainstorming
Adescription of site conditions concerning Asketch of the early stages of the design
topography, runoff, and flat surfaces. process

Merriments Gardens, East Sussex
Pig sculptures made of piable wooden materials

BUGA Playground, Munich, Germany Proposed bridge/balcony
Boardwalk in a wildflower meadow. View of proposed iron bridge/balcony and path
looking up the Quad.

landscape. Additionally, | draw attention to a critical ecological process involving the ~ Section Cut B- B = Rain
This section shows the raised boardwalk in relation to Garde
argden
the boulders.

Section A-A'
Asection cutting through the center of my design, with a view of the wildflower meadow that show some taller
patches of flowers. This section show the iron balcony bridge and captures the steep surfaces in the landscape.

A section cut showing the —%¢
iron balcony and part of the
bioretention basin below it

Meadow

Bioretention Bosin-
Blue Wildflower Meadow

% Stone Path
¢ . Raised Boardwalk
Concept Sketch
Aconceptual draft showing earlt design
proposals ke the smal pond and stone balcony. Wl ower Meod

o7 ' Meadow

Mill River

0 m m
—— et

)x

Ephemeral Art Installation Proposed Design
Abeaver sculpture and tree grad to bring

awareness to how the draining of the pond

diisrupts this ecological process.
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A Meeting with Waterflow
Right: Roadside bioswale to

Annie Sweeton minimize polluted runoff -

LSS 255: Art and Ecology, Spring 2025 Precedent: Bioswale in
Partland, Oregon

E
10% slope stone path and stone patio on the trail leading
to the president’s house to match the stones used in the

Japanese Garden. Uses naturally flat landform to create a
gathering space adjacent to the path

Within this design for a new trail connection, I wanted to both
address the issues with stormwater runoff, which caused the original
trail to erode, and to highlight the ecological importance of runoff.
Where the trail meets the road, two roadside bioswales are planted
to filter much of the polluted stormwater from the pavement. The
trail connection is a boardwalk raised 3 feet off the ground to
minimize erosion on the trail itself, and is graded at a 10% slope or b
less to increase accessibility as outlined by FSTAG. Between the [y

curves of the boardwalk, bioswales are installed. The vegetation . E

planted will slow water flow, minimizing erosion. At the bottom of iﬁ&?'tizﬁﬂ:ﬁ:ﬂfww
the trail, the boardwalk turns into a large patio space, with areas for  pgng / the Mill River -
both individual and group seating. At the north and in the center of Precedent: The High Line
the patio, an area with vegetation and stones to direct the runoff in New York City
flowing through this area into the river highlights the natural
drainage pathway in the landscape. Signs installed next to these
areas can have infographics that explain key facts of stormwater
runoff and its relation to the health of local bodies of water.

]
©

7 Legend

Bioswale [ ]
Trees
Water
Boardwalk (I
Stone Pavers [0
Building [
ravement  [ENE

Boardwalk with railing
and 10% slope to
increase path
accessibility -
Precedent: Fort River
Trail in Hadley, MA

Left: Plan View of
Design at 1"=30"

_ . Scale

- Below: Digital
Drawing and Collage
of Boardwalk Over
Site Photo

Trail can be built around
existing trees to preserve
and highlight current
nature - Precedent:
Strandskogen Arninge Ulina
in Stockholm, Sweden

Summary Analysis Bioswales with thick
vegetation to slow
runoff and reduce
erosion -
Precedent: Cornell
Botanic Gardens in
Tthaca, NY. Outdoar boardwalk
gathering space -
Precedent: Project
Stream at Mount
Holyoke College in
South Hadley, MA

Conceptual Sketch Early Design Iteration Cutouts in the boardwalk highlight  pisswales utilize
a constructed stormwater pathway.  native plants that
Signs adjacent to the water do well in wet,
educate visitors to the site about acidic soil.
Right: Cross-Section View of Design at 1"=30" Scale iy, runoff.

Appreciating and | ing Biodiversity on Campus

Jamie Marigold Biagiarelli
LSS 255: Art & Ecology. Spring 2025

Design Overview
This design addres o
o wirter nusol and dranage e cgomg isues. Along with
g ot working, | want ghight what is iovely

; gardens, and a meadaw.
most heavily used man access ponts 10 the sile are tralls that are.
$5 8100 30 efoded DAt one cannct salely njSy Ihe views 25 they \I
enfer bocausa they nesd o watch hex avery stop. My propased e,

g from. a
pah, then switches. back and folows e nage ta 8 bridge acas ihe - a8 g abcut potentisl 3 ' \
favine, then connects 10 an existing lesser krown tral which leads 4 ouldoor ssating areas oo campus N *
{with weey o phevation changs) 1 College L. Feopin crossng \ \ Design Detall
he tridge among the towerng while pines wil also get.a view of - | Looiing across Faradss Rosd
the unde andit

they have a , maryl i the s
dowi o kock et al whal is growing of an an instalintion that Summary Analysia
COMMLIICAE SOmEthing AbOUT MR In forests

Kyoto Gyoen Natonal Garden bridge

Textural Evergreen Trees and Steubs — Smih College Botanks Garden

Procedant
Increased use of woodland trais could kead ko tander
plants getting trampled. This style of edging clearly
e 100 much of &

between pecple and plants. This style Yes in visualy
with thi AesraGes of thir axistng Japanes ganden
path on campus.

Procedent
Dk, Boardwak, Ouiook. Seating Ares — Breadmoor Wilise Sanclusry
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EGR 316 Final Posters

*
<

Background and Motivation

# This project focuses on improving the water quality of stormwater in Paradise
Woods by |

reasing ihe rensoval eff
1 a boretenion bsi

ey of nitragen through adsorpiion and

# Nitrogen enters water bodies throagh stormwater runoff and soil erasion

® High levels of nitrogen can cause hasm ful effects on aquatic ecosystems such

i squatic diversity and an excess of algae blooms

n basins are an imporiant stermwater mansgement 1ol tht imvolves
Bicenginecred filter media and vegetation 80 treat on-site stormwater naofl

=
=
v

Basin | Basin 4

Adsorption

 Adsorption is a physicochenical pollutant rensoval process that needs
contaminants to stick 1o ch Iter media on the surface
Essentially, substances in a liquid are attached 1o & solid the liquid is ranning
through/surrounding. Thiss, the substance is remuoved froen the liquid
There are twa broad types of adsoeption mechanisns:
Physical sdsorption, where substances sre Bound 10 solids without electrons
exchanging
Chemisorption, where a specific evchange of eloctrons occur
Outer-sphere sdsorption, which is where particles are attracted 10 each other
due 10 electrostatic stro charges, is a type of physical
acsorption and is the rae sdsorption 10 soils
Adsorption highly depends on how much watier an absorbent is able 1o ahsork
and hold

"
Adsorbiate — ?,-
¥
Adsorbent
N
Adsorption
Fig. &: Adsorption diagram

Plant Uptake for Nitrate

® Nitrogen is 2 ! Tor plant growsh and develop

e of the pusin ways planits receive nilrogen is By absorbing nitrate

Plants use transporter proteins in the oot cell membranc 1o uptake nitrate
from the sail

anc is either 1sed Immedisely of stored in vacuoles 1o be used later
Plants do not fully break dewn nitrogen when using it for growth, sa 1o fully
remave nitragen from yoar system plants should be cut down/fruit should
b harvested af the end of the growing scason so that when the plant’s mas
decomposes over the winser nitrogen ks not reintroduced o the system

Department of Engineering Science, Smith College

Life Expectancy of Filter Media

® ‘The type of filter media used in a bioretention basin s important to consider

as that affects how much water can infiltrte and shsorh variows polluants
® Filier media penerally consisis of sand and other soils such as loam and el
ind accourts for the majority of #ts composition due to low water contenl
and high porasity as oppesed 1o clay

O Y99 vy Y eet

9
Y ,-':«-,u’*-”n '//////

Fig. 6 Drawwing of a biorctention hasin with filter media and vegetation

& The lifi expectancy of the chosen filter media can be determined
through isotberm te

# The isotherms used wene hased on & mivture of 50% sand, 20%
lmesione, 15% sawdust, and 15% tire crumb

& New volumes calculmod based on BIKG surface arcas and infiltration
depths for | and 2 hours

# Life expectancy of the filter media was based on amount of mvedia,
COOKETRr| aira d flow rate of stomawmter

1=hour and 2-hoor

Table 1: Life expectancy of bloretcniion hasins designed o

Slofms
Design | Depth(f) | B0 B2 | B3 Bed
Saoem |
1-hosar 058 | B33 158 8321 1484
Thoar 097 laz6 | 1534 | IE7 | 477

ncrease in infiltration depth means more filter media is used which
oportional 1o s [ expectancy

Removal Rates of Filter Media

& The removal elficiency of nitrate can be calulated hased on ikl aqueois
comcentrations and lime

® A higher removal rite myeans more nitrate is being removed from the initial
concentration which leads to cleaner waters

Table 2: Removal rates of nitrase in filter media

Initial Concentration (mgl)

90.5%

¢ pereases the removal rate because this allows For the pollutant 10
sethe oul impraving its water quality

Nitrogen Removal Efficiency in Bioretention Basins

Lilliana Frantz ‘25, Lilies Tencic ‘28, and Professor Niveen S. Ismail

Plant Selection
Plant Selection for Eresion Control:

y ol Marigold was
lasen doe tothe performance of s chosest
Bidens Frondosa, which has been found 1o
more than £0% of wotal nitrogen

Plant Selection for Wetlands:
& funcus Effiesus o was chosen due o its
total nitrogen remaval rae of 69%
® Plan to interplamt with Sugmp Milkwepd (4
Iroccaars Jand oo Seadpg (O Frafprinas Jina
2:1:2 ratio respoctivedy as this has been found to
increase mitrogen remewal o 93.99% in 7 days

Fig. 8 ), Effusus
Plant Placensent
® Plants placed in basins acconding 1o soed type recommendations from
Berkshire Design Groun
* When Erosion Control plants are inchaded, they are planted along edges of the
basin s:lh:p mitigate shope crosare

Fig. 9: A. Incarnata

Fig, 10: C. Vulpinoidea

Fig. 11z Map of plasn
placement in
biaretention basins

Limitations and Analysis

* Design of soil choice was Bimited 10 one mix sinoe @ was the only one with data on
it witral sdsotplion fiund

® Assumptions were made from limited data on plant types for plant selection

® Data for kocal nitrate concentration in stormwater runoff was available, so.

ecenirations used i paper were analy red

& I we attaimed more specific data for nitrate i owr location, nitrate Bsotherms with

different sail, native plant sitragen remenal Fates, and a mate precise design would

have been possible; without that, assumptices must be made

A\ TH COLLEG,

E.Coli Begone: Using Green Infrastructure to
Address Issues of Water Quality in Paradise

Woods Area 3

Taylor Ang, Brooke Testa, Professor Niveen Ismail

Smith College Picker Engineering Program

» SMITH
COLLEGE

poor stormwater infrastructure and a pedestrian
path. The watershed drains into the Mill River
(Paradise Pond).

The Gl practices we are implementing are
designed to slow down the flow of stormwater,
both to increase infiltration and to allow for
adequate ponding time to reduce e.coli levels
through UV inactivation.

Introduction
Our project aims to solve issues of water quality,
namely high e.coli levels, through the ¥
implementation of a combined vegetated swale ’
and bioretention basin. .
The site currently exists of a wooded hillside with >

Fig. 1 Proposed Infastructure

Fig. 2 Site Map

One way to remove E.coli is through sunlight disinfection.
When E.coli is exposed to sunlight, the sun’s light can directly
penetrate and damage vital bacterial cell organelles. Sunlight
can also interact with photosensitive materials and indirectly
damage E.coli (Maraccini et at. 2016)

Using the inactivation rates of E.Coli by UV found by
Silverman and Nelson’s (2016) we conclude that in full
sunlight, detaining our stormwater for 10 hours in full sunlight
should be sufficient to achieve 2 log (99%) removal.

Design and Treatment Capacity

Fig 7. Proposed Basin Layers

Background
What is Green Infrastructure?

Gl is an integration of natural and engineered systems
designed to improve water quality and quantity, with a -
variety of other environmental benefits. We will implement:

1. Vegetated Swale: a vegetation-lined channel designed to
slow runoff and increase infiltration (below image #1)
Bioretention Basin: depression meant to collect

N

pollutants, and increase infiltration rates (below image
#2))

E.coli in the Mill River

E. coli is a coliform bacteria with certain strands that can
cause severe disease in humans. The EPA regulates safe
levels for E.coli in certain contexts, such as recreational
waters (235 CFU/100 mL) and drinking water (0 CFU/100
mL). However, ampling in the Mill River, which runs through
Area 3, has found E.coli levels as high as 648.8 CFU/100
mL!

stormwater runoff from impervious surfaces, remove F

Fig. 3 Swale

Fig. 4 Basin

Fig. 5 E.coli Posting

Analysis

will also limit the efficacy of our design.

The biggest limitation of our design is the inconsistency of UV intensity due to variation in day length, local weather
conditions, and site specific impediments. Since Northampton limits ponding time to 24 hours due to mosquitoes this

Boehm, A. B. (2016). Solar ir
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Permeable Path to Paradise: Redesigning the Paradise
Woods Path for Accessibility and Infiltration

Aina Endo?®! sha Faivas! *26 : of. Niveen Ismail!

Introduction Design Iterations Design Descriptions
While the path from the Paradise Road 1o the pond was Initial Design Design A Design B Imdtia] Design Design A Design B
envisioned to have o slope of 3% inthe Landscape Master Plan T — P —r— e
[1]. the paths desian sigpested by Beorkshire Design Groop has - % 2 - ? complint Vines a5 8 strategy 10| bridges to sllow
a slope of 109, limiting accessibility. Our project suggests an 3 wwitchbacks, works  memimize erosion,  quicker path cption
ADA-complisnt paih with an average slope of 5% [2]43). aramd existing  optimize dminage, and create
Furthermore, we suggest using Permeable Pavers (PP} instead trees, and provide efficient  opportmities fo

afficiendly meets  routes, andeshance incorporate

of gravel for the path. Its design would provide substastial poth requirements  the visial aesthetic  bioswales benenth

temporary dorage. allowing nusoll 1o dissipate pradually

rather than accelerating down the slope 10 the pond. The goal ';:",:; m Flatpt o
of the project is to design the path with adequate storage Service
wohsne capaciy, infiliraton rate ad material cholces.
) Discussion
* Assurptions

o Path's slope would not exceed 3% at any poam

@ Rl would primarily fow Erom the sides of the
pah

& Clogging will not be m issue

o Underdrain not required due 10 52l type

® Limitations

o Not suitable for high speed traffic (<40 mphi}

& Dratrage area shoubd net exceed three tines ihe
surface area of the permeable pavemnent

Future Direction

® Cakulate snpact on bicswale dovggn presented by BDG
» Evaluste sedimentation and erosion propensity
« Soil infltion and percalation rats testing
» Comsider cost efficiency by comparing permesble
Path Cover Considerations Design Calculations pvement st

» Designing for a larger sionm or greater shpe

Site Overview

bl dpgran

Fo 1 Taoograccel mae of Ares 32 Lindicaoe Madie Pl e Paacios Py Ottt peesble Pavers (PP} ® Pavernent dimenssons (mitial design) = 8" x 50
L B — o Prvement surface wes =015 acres Bibliography
o Basier 15 replacoripair » Drainsge area = 1.5 Pavement surface area = 0,22 acres % T sl
Soll Frofile: o Highwer isp-firone cost s vohare to be stored 1o mairtsn water quality
® Windsor Siky Substratiam bt bower maindenmse {water quality vohume) = 280 cubic feel
@ Soil types: boamy sand, sand, silt loam cost ® Nusber of baffles required = 4.3
a Mydrologic Seil Group: A . E & Acsthetically plessin Standard paranseers:
« Bottom of he path - Anmstown o Longer w\u'h(‘t:!irﬂ:lz in thick filler course mmde of sand & gravel Acknowledgements
@ Soil types: fine sandy Joam, stratified very fine sand to o] ® 4 in of crashed stoe bayer for frost protection [6] Heartfelt gratitude to:
st loarny Fig3: Diagrarniola e pasmoatie ® Prof. Niveen Tamail for ber guidance
@ Hydrologic Seil Group: B [4] Daeemend systern  Peers from EGR 316 for their vahushle feedback.
 Prof. Katherie Cholakis-Eolysko for providing with
Slte prevequisites Tor PP without under drain: P 0. o) e o Nerrain maps
4 Sy o silty clay fomti b 04w Grace Irizaery 27 and Tabelln Chen “27 from LSS 295 for
4 Low sedimentation loading o LS R g oo designs A md B respectively.
o Minimim 2 foet separation from waber table ’\?\;\:xq » Beth Hoaker (Center for the Environment. Ecological
A Low traffic pemwat Design and Sustainability) and Charfie Conant (Smith

0 Mo plans for ploughing smew 5] College Facilitics Managerenth

f‘AKI\leﬂlWﬂhml\ Wb are engginecred syatem deskgned I this secizon, the design valume capacity, schematie constracted wetland (W) desi Us wokids (554) remeval caloulations are presented
plicate the function of They are

commonly used 10 trest wastewater, stormwater runoff, ard

agricultural or industrial eBuenss by remaving pollucants

through sedimenation, Sliration, plant uptake, and microbial ing Storage Volume] pacity.
activity. This project focuses on designing a CW for Smith - - = =
College’s Faradise Woods to evaluase its posential for Basin Propertics, Thne af Concentrution
improving hydrobogical performance and water quality. T Lo Using NRCS.

o - r.-n.m..‘?ﬁ,.muu
The Berkshire Desisgn Growp (BD4G originally designed four Rcul.nlaﬁn\’:lunw
binresension basins in Paradise Woods to redace nnaff and Rate:

Inflow
remave pollusants. For my EGRIL6 wenm peoject, | desdgned 3 ol o 0
large-seale harizoetal fow eonstructed wetlard (HSSF - CW) 1o
replace and enhance these basing The design addresses flow
configurations, sizing, media selection, and vegetation choices,
with a primary focus on removing rood suspended solids (T55).

Froqaeat p ruell everts in
T s s ean e
after h the wie
of saawl for sractlon dusing snowy canditions. A larger CW
swosild providle greater petention capacity. promating

reach Paradise Fond,

Subatrate: Sand and Gravel

Avuatic Plants: Fish Selection:

1. Bush (Junoask 3. Crickes frogs

. Sedge (Carex)h 4. Mosquito fish (Gambusia affinish

What is suspended solids (S5
Fine particles of sediment in water in suspension status, with
comamminanies ofien anached 1o them.

i [ o 5. Grass mnmptm“mu Kadiakensish
1. Reduces turbidity and improves waier quality:
2. Clog fish gill: “

& Lirnits light penetration, which restricts aquatic vegetation growth.

This could contribate o the farmation of Dead Zone
{hypaic/low-caygen candirions).

B Limitation & Future Steps
i L . 1. Delop a il b, et
- L p.mmwmmmmm:ugmu bermnssr-m
/ zmwnﬂnkm.onmmlmmwm
Fractlon of Rersoval (5 COnBOUr M.

4. Lack of real wermwater pollutant data, farther rescarch by
meeded 1o evaluate and caloulate pollutant remevals

Frnm‘-:ulinu\"rkwy 3 Retati
dividied by Critical Velacity, "\ ity R Para R Wor BEes

# of Remaoved Partieles (Bl

# of Efffuem Particles (Cr Acknowledgements
L e 1 weubd like to thank Professor Niveen lsmail for her patiens
paidance arel suppart in furthering my rescarch, Tam sho graedul
wwmam EGR3IE ferlladnlmwuhlr«dhu

mr«mm
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unoff: Optimizing Bioretention Basins in Paradise Woods
K. Padilla!, A. Manning?

1 Smith College Department Of Engineering

{In this project we examine the sizing of four |
| bioretention basins on Area 3 of Paradise Woods.
| While the current design estimates flow from Area
' 3 watersheds, it does not take into account the |
| possible upslope overflow added to the site from
| Paradise Road if curb repair does not take place.
| Our project seeks to evaluate how these basins |
| might be redesigned and resized to accommodate |
| the extra flows. We propose having each basin
| overflow into the next one rather than into the |
| main drain pipe as a possible solution. |

PARADISERD- |  |oEsioN sTorm| | SoIL REPORT
STANDARD (C-VALUE) Our proposed cascading basin design

Figure 1: Delineation of Paradise Road Watershed
Using 1 ft Contour Lines (19,000 m?).

(-8

DERINEATION handles the extra runoff from Paradise
W Road through resized bioretention basins
that filter the water. Overflow would still
PARADISE RD. BDG BASIN follow a delayed path to the pond,
RUNOFF SIZING allowing further water to infiltrate.
VOLUMES SIZING

Figure 2: Aerial View of Cascading Basin Design.
RAIN + RUNOFF

S L

Looking forward for the project, we hope to:
* Conduct infiltration calculations to ensure the
soil of each basin can handle additional runoff.

HHH

CUTLET 8 31
—

CUTLET @ 11°

M

OUTLET §18°

e Use these infiltration calculations to optimize
H g EXISTING Sl
the outlet height or basin size. . T
e Compare potential pipe materials and soil =~

types for the project through cost analysis. Figure 3: Conceptual Model of Cascading Basin Design.
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