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CHLA 
REVISIONS CHLA 

REVISIONS

• INTRO TO THE PROBLEM
• IDENTIFY ISSUES & POTENTIAL SOLUTIONS
• INITIAL FEEDBACK

• APPLYING SOLUTIONS TO THE    
  PROBLEMS ON MAIN STREET
• ADDITIONAL FEEDBACK

• FINAL PRESENTATION
• RENDERINGS

JANUARY 16, 2019

MEETING 1

JANUARY 2019

MEETING 2

FEBRUARY 2019

MEETING 3
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MEETING 1 & 2 RECAP
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CONCEPTUAL
PLAN

PHASE

ENGINEERED
DESIGN
PHASE

IMPLEMENTATION
PHASE

CHESAPEAKE BAY TRUST G3 GRANT TYPES / PROCESS

EVALUATE CONDITIONS
RENDERINGS

CONCEPTUAL PLANS
PUBLIC MEETINGS

STORMWATER CALCULATIONS
ENGINEERED PLANS

ENGINEERED DETAILS
BIDDING/CONSTRUCTION DOCUMENTS

CONSTRUCTION COSTS
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GOAL

THE PROBLEM

OBJECTIVES

• INCREASED WATER VOLUME CAUSED BY RAIN & FLOODING AT CITY DOCK

• POLLUTANTS ENTERING CHESAPEAKE BAY WATERSHED

• CURRENT CONDITIONS DO NOT MEET STATE STORMWATER MANAGEMENT GUIDELINES

• CONCEPTUALIZE GREEN INFRASTRUCTURE SOLUTIONS THAT WILL BE EFFECTIVE AND 

APPROPRIATE FOR HISTORIC MAIN STREET AND OTHER PARTS OF THE HISTORIC DISTRICT.

• DEFINE THE ENVIRONMENTAL ISSUES THAT AFFECT MAIN STREET. 

• EXPLORE APPROPRIATE GREEN INFRASTRUCTURE APPLICATIONS & BENEFITS AND GATHER FEEDBACK. 

• PROVIDE A VISION FOR A GREENER MAIN STREET. 
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BENEFITS OF GREEN INFRASTRUCTURE

IMPROVED WATER QUALITY

REDUCED FLOODING & SLOWS DOWN DISCHARGE

GROUNDWATER RECHARGE

LOWER CAPITAL IMPROVEMENT COSTS

IMPROVED AIR QUALITY

CARBON SEQUESTRATION

REDUCED AIR TEMPERATURES

REDUCE ENERGY USE IN BUILDINGS

NEW HABITAT FOR FAUNA

REDUCED SEDIMENT IN ADJACENT WATERWAYS

HABITAT CONNECTIVITY

INCREASED PROPERTY VALUES

INCREASED RETAIL SPENDING

ADDITIONAL RECREATIONAL SPACE

INCREASED COMMUNITY HEALTH

WATER
WILDLIFE

COMMUNITY

SOURCE: ENVIRONMENTAL PROTECTION AGENCY

AIR

ENERGY
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VACANT

BROWN EYED GIRL BOUTIQUE

TREATY OF PARIS

MARYLAND INN

OPTICIANS EYES ON MAIN

MCBRIDE GALLERY

WARHAMMER

SOTHEBY’S INTERNATIONAL BEAUTY

CAPITAL COMICS

RON GEORGE JEWELERS

WHEAT CHILDREN’S CLOTHING

JOSS CAFE + SUSHI BAR

DRY 85

CASTLE BAY

SYNERGICS ENERGY DEVELOPMENT

RED RED WINE BAR

NANO
MCLAUGHLIN

FOX’S DEN

LOU LOU

OSTERIA 177 RESTAURANT

HOLIDAY SHOP

SUBWAY
MEDICAL + CHIRURGICAL FACILITY OF MARYLAND

MAIN STREET MINI MARKET
THE RED BEAN COFFEE

MAIN STREET GALLERY

CONDUIT STREET

MAIN STREET

210 MAIN

ALPACA INTERNATIONAL

VIDA TACO BAR

TREASURE ISLAND
ANNAPOLIS ICE CREAM

BACK CREEK BOOKS
GIFT SHOP

MASON’S FAMOUS LOBSTER ROLLS

OLD ‘LA BELLE’ CEZANNE JEWELERS

LILAC BIJOUX
SEASONS OLIVE OIL

THE LUCKY KNOT

INVENTORY (UPPER): 
EX. BUSINESSES 
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MSEA

SUNTRUST/VACANT

ANNAPOLIS SHIRT COMPANY

ANNAPOLIS SHIRT COMPANY
SPICE AND TEA EXCHANGE

WOOD CRAFT ARTISANS

ANNAPOLIS ESSENTIALS
THE CLAY BAKERS

KOKOPELLI

LILAC BIJOUX

IRISH TRADITIONS

JIMMY JOHNS

TUTTI FRUTTI
APARTMENTS

WHITE HOUSE BLACK MARKET

CVS PHARMACY

ANNAPOLIS CIGAR COMPANY

THE BLACK DOG GENERAL STORE

O’BRIENS

OB’S PRIME

PSYCHIC

LOCAL BY DESIGN
CAPTOWN CLOTHING

SAKURA CAFE
HATS IN THE BELFRY

ALEX & ANI

ACME

CHICK & RUTH’S 
DELLY

HATTERY
TYLER BOE

PRESERVE
SEA BAGS MAINE

ALLEY

TARIN THAI CUISINE
SHADES OF THE BAY

HELLY HANSON

KILWINS

STARBUCKS

FOR LEASE

GENERAL STORE

W.R. CHANCE JEWELERS, INC.

BUDDY’S CRABS AND RIBS

ZACHARY’S JEWELERS

MAIN STREET

MAIN STREET

INVENTORY (LOWER): 
EX. BUSINESSES 
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11

11

11

12
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LEGEND

EXISTING STORE NAME

PARKING (# OF SPACES)

LOADING ZONE

TAXI PARKING

BENCH

LIGHT POST

STORMWATER PIPES

VAULTS

DOWNSPOUT OUTFALLS
STORMWATER DRAIN/GRATE

EXISTING TREE

TRASH/RECYCLING

INVENTORY (UPPER): 
• 44 SPACES TOTAL SPACES

• 2 HANDICAPPED SPACES
• 46 TOTAL SPACES 
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11 PARKING (# OF SPACES)

LEGEND

EXISTING STORE NAME

LOADING ZONE

TAXI PARKING

BENCH

LIGHT POST

STORMWATER PIPES

VAULTS

DOWNSPOUT OUTFALLS
STORMWATER DRAIN/GRATE

EXISTING TREE

TRASH/RECYCLING

6

6

12

14

INVENTORY (LOWER): 
• 38 SPACES TOTAL SPACES

• 1 HANDICAPPED SPACES
• 39 TOTAL SPACES 
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HURRICANE HAZEL | 1954
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MAIN ST. AT FRANCIS ST | C. 1870

MAIN ST. FROM CHURCH CIR | 1890 MAIN ST | 1899
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MAIN ST | 1885

MAIN ST | 1929

MAIN ST | 1948

MAIN ST & DUKE OF GLOUCESTER  | 1962
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GREEN INFRASTRUCTURE TOOLKIT 

PERMEABLE PAVERS BIORETENTION PLANTERS

IT’S WHAT YOU DON’T SEE THAT DOES THE REAL WORK

SILVA CELLS / TREE BOXES FLUSH CURBS

STREET TREES

GREEN ALLEYS

RAISED 
STORMWATER 
PLANTERS

IMPERVIOUS
REDUCTION
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• PROVIDE STORAGE SPACE FOR WATER 

• FILTER CONTAMINANTS/MICROBES DECOMPOSE POLLUTANTS 

• REDUCE ICE FORMATION & THE AMOUNT OF SALT NEEDED 

• ALLOW BIOCHAR TO BE INCORPORATED INTO THE GRAVEL LAYER 

• MAIN STREET = < 5% SLOPE, ENTIRE LENGTH

GREEN INFRASTRUCTURE TOOLKIT: PERMEABLE PAVERS

• <8% = CAPTURE MOST WATER
• 8%-12% = CAPTURE 50% OF WATER
• >15% = NOT AN EFFECTIVE SOLUTION
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4 

Section 2. The Role of Trees in Stormwater 
Management 
In nature, trees play critical roles in controlling stormwater runoff and protecting surface 
waters from sediment and nutrient loading. In cities, trees can play an important role in 
stormwater management by reducing the amount of runoff that enters stormwater and 
combined sewer systems. Trees, acting as mini-reservoirs, control stormwater at the source. 

A healthy urban forest can reduce runoff 
in the following ways: 

 Transpiration—Trees draw large 
quantities of water from the soil for 
use in photosynthesis. The water is 
eventually released into the 
atmosphere as vapor from the 
canopy, a process termed 
transpiration. 

 Interception—Leaves, branches, and 
trunk surfaces intercept and absorb 
rainfall, reducing the amount of water 
that reaches the ground, delaying the 
onset and reducing the volume of 
peak flows. 

 Reduced Throughfall—Tree canopies 
reduce soil erosion by diminishing the 
volume and velocity of rainfall as it 
falls through the canopy, lessening 
the impact of raindrops on barren 
surfaces. 

 Increased Infiltration—Root growth 
and decomposition increase soil infiltration capacity and rate. 

 Phytoremediation—Along with water, trees take up trace amounts of harmful chemicals, 
including metals, organic compounds, fuels, and solvents from the soil. Inside the tree, 
these chemicals may be transformed into less harmful substances, used as nutrients 
and/or stored in roots, stems, and leaves. 

  

GREEN INFRASTRUCTURE TOOLKIT: STREET TREES

• REDUCE RUNOFF THROUGH EVAPOTRANSPIRATION & ABSORB CO2  

• TRANSFORM POLLUTANTS INTO LESS HARMFUL SUBSTANCES  

• 9-12% INCREASE IN CONSUMER SPENDING (WOLF, K.L. 2005) 
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• PROVIDE UNCOMPACTED SOIL VOLUME FOR TREES 

• PROVIDE UNDERGROUND STORMWATER MANAGEMENT 

• IMPROVE WATER QUALITY (97.6% MOTOR OIL REMOVAL) 

• REDUCE PEAK STORMWATER OVERFLOW

GREEN INFRASTRUCTURE TOOLKIT: SILVA CELLS / TREE BOXES
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• REDUCE TEMPERATURES IN URBAN ENVIRONMENT  

• REDUCE NUTRIENT POLLUTION 

• INCREASE HABITAT FOR URBAN WILDLIFE AND INSECTS  

• AESTHETICALLY PLEASING & CAN INCREASE PROPERTY VALUES 

GREEN INFRASTRUCTURE TOOLKIT: BIORETENTION PLANTINGS
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• ALSO CALLED A “WOONERF.” PROVIDE FLEXIBLE SPACE THAT   
  ACCOMMODATES CARS, PARKING, & PEOPLE 

• PEDESTRIANS HAVE PRIORITY OVER CARS 

• GIVE EXTRA 6” OF STORAGE SPACE FOR STORMWATER 

• PROVIDE MORE SPACE FOR STREET TREES

GREEN INFRASTRUCTURE TOOLKIT: FLUSH CURBS
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Why is the City Interested in Green Alleys?

5

With approximately 1,900 miles of public alleys, Chicago 
has one of the most extensive and important pieces of 
infrastructure of any city in the world. That’s approximately 
3,500 acres of paved impermeable surface that provides an 
opportunity to better manage our resources and improve our 
environment. 

Stormwater Management 
Imagine if all of the alleys in Chicago were green alleys. Up 
to 80% of the rainwater falling on these surfaces throughout 
the year could pass through permeable paving back into 
the earth, thereby reducing localized  ooding, recharging 
groundwater and saving taxpayer money that would 
otherwise be spent treating stormwater.

Heat Reduction 
Imagine if all the alleys had a light, re ective surface (high 
albedo) that re ected heat energy, staying cool on hot days 
and thereby reducing the “urban heat island effect”, a 
condition where dense urban areas become several degrees 
warmer due to the density of buildings and amount of heat-
absorbing paved areas. 

Material Recycling 
Imagine if all of the alleys were constructed with recycled 
materials, thereby reducing the amount of construction and 
industrial waste hauled to land lls and reducing the burden 
on our natural resources. 

Energy Conservation and Glare Reduction 
Imagine if the thousands of light  xtures that provide a safe 
environment in the alleys were energy ef cient and reduced 
glare and light pollution to the point where you could see the  
stars at night.

All of these bene ts can be accomplished within the 
alley’s right of way!  In this document you can learn what 
you can do to increase the bene ts of the green alley by 
implementing your own sustainable practices on your 
property.

4

Alley incorporating green alley principles.

Alley with impermeable pavement and poor drainage.

• COMBINATION OF OTHER TOOLKIT ITEMS 

• CAN UTILIZE RECYCLED MATERIALS IN BASE LAYERS 

• HIGH ALBEDO MATERIALS CAN REDUCE HEAT ISLAND EFFECT 

• CAPTURE STORMWATER BEFORE IT ENTERS ADJACENT STREETS
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you can do to increase the bene ts of the green alley by 
implementing your own sustainable practices on your 
property.

4

Alley incorporating green alley principles.

Alley with impermeable pavement and poor drainage.

Green Alley Pilot Approach #1:
Green Pavement Materials with
Conventional Drainage

1  Properly graded 
and pitched alley 
surface directing 
stormwater towards 
the center of the 
alley, into adjacent 
streets, and  nally 
into the existing 
sewer system
2  High albedo 
concrete paving 
with recycled 
aggregate and slag
3  Energy ef cient 
dark sky compliant 
light  xture

1
32

1  Recycled 
concrete base 
material
2  High albedo 
concrete paving 
with recycled 
aggregate and slag

3  Energy ef cient 
dark sky compliant 
light  xture

3

2
1

1  Permeable 
pavement material 
(permeable 
asphalt, permeable 
concrete, or 
permeable pavers)
2  High albedo 
concrete paving 
with recycled 
aggregate and slag
3  Optional inlet 
structure with pipe 
under drain 

4  Energy ef cient 
dark sky compliant 
light  xture

2
4

1 3

1  Permeable 
pavement material 
(permeable 
asphalt, permeable 
concrete, or 
permeable pavers)
2  High albedo 
concrete paving 
with recycled 
aggregate and slag
3  Optional pipe 
under drain
4  Energy ef cient 
dark sky compliant 
light  xture

4

2
1

3

Green Alley Pilot Approach #2:
Full Alley In ltration Using 
Permeable Pavement
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Technique 7 Permeable  Pavement

$3-$15 per  square foot Residential Commercial Industrial

Permeable paving allows rainwater to penetrate through the 
surface and stone base material and in ltrate into the soil below. 
It is ideal for small areas of outdoor household paving such as 
patios, driveways and parking slabs.

Potential Bene ts
• Reduces the rate and quantity of stormwater runoff
• Recharges ground water
• Filters silt, pollutants and debris
• Reduces the urban heat island effect
• Provides paving options for site speci c applications

Technique 8 Green Roof

$10-$30 per  square foot Residential Commercial Industrial

A “green roof” is a roof that is partially or completely covered 
with plants. A green roof system includes waterproo ng, a 
drainage system, soil and plants. Green roofs can be installed on 
most  at roofs and are well-suited to garages, provided that they 
are constructed to accommodate the structural load.

Potential Bene ts
• Reduces the rate and quantity of stormwater runoff
• Reduces the urban heat island effect
• Reduces energy costs for heating and cooling
• Increases longevity of roo ng materials
• Provides habitat for birds and wildlife
• Provides opportunity for accessible garden space
• Increases rent or property value of units with views or access

Permeable pavement allows 
in ltration of air and water

3130

GREEN INFRASTRUCTURE TOOLKIT: GREEN ALLEYS
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• SMALL, CONTAINED VEGETATED AREA THAT TREATS STORMWATER 

• REDUCE RUNOFF VOLUME, FLOW RATE, & TEMPERATURE 

• INCREASE GROUNDWATER INFILTRATION & RECHARGE 

• FLEXIBLE / REQUIRE LIMITED SPACE

 

 

                                         General Application 

Activity: Urban Bioretention      GIP‐02 

Volume 5 – Green Infrastructure Practices    February 2016                       5

SECTION 4: TYPICAL DETAILS 
 

 

Figure 2.4. Stormwater Planter Cross‐Section (source: VADCR, 2010) 

 

 

                                         General Application 

Activity: Urban Bioretention      GIP‐02 

Volume 5 – Green Infrastructure Practices    February 2016                       15

 
 
 

 

Figure 2.6 Flow‐through planter. 
(Source: Portland Bureau of Environmental Services)

Figure 2.7 Infiltration planter (Not for ROW). 
(Source: Portland Bureau of Environmental Services)

 
 

 

Figure 2.8 Portland State University street 
planters. 

(Photo:  Martina Keefe)
 
   

Figure 2.8 Deaderick Street planters. 

GREEN INFRASTRUCTURE TOOLKIT: RAISED STORMWATER PLANTERS
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EXISTING UNDERGROUND INFRASTRUCTURE (UPPER)



24

EXISTING UNDERGROUND INFRASTRUCTURE (LOWER)
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OPPORTUNITIES FOR MAIN STREET, ANNAPOLIS
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OPPORTUNITIES (UPPER): 

PERMEABLE PAVERS

SILVA CELLS / TREE BOXES

FLUSH CURBS

STREET TREES

GREEN ALLEYS

RAISED STORMWATER PLANTERS

BIORETENTION PLANTINGS

IMPERVIOUS REDUCTION
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OPPORTUNITIES (LOWER): 

PERMEABLE PAVERS

SILVA CELLS / TREE BOXES

FLUSH CURBS

STREET TREES

GREEN ALLEYS

RAISED STORMWATER PLANTERS

BIORETENTION PLANTINGS

IMPERVIOUS REDUCTION
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AGENDA:

• SUMMARIZE MEETING #2

• WHAT ARE THE OPPORTUNITIES FOR MAIN ST.?

• REVIEW (3) FOCUS AREAS WHERE THE TOOLKIT IS APPLIED

• PRESENT CONCEPTUAL BEFORE/AFTER RENDERINGS AT (3) LOCATIONS ON MAIN STREET

• REVIEW GREEN INFRASTRUCTURE CONCEPTUAL MASTERPLAN

• Q&A FROM ATTENDEES 

• GOALS FOR MEETING 3: 

      1. REVIEW MEETING #2 FEEDBACK 

      2. SEE HOW GREEN INFRASTRUCTURE COULD BE APPLIED ON MAIN STREET 

      3. REVIEW THE PROS AND CONS OF THE CONCEPTUAL MASTERPLAN INTERVENTIONS 

      4. LISTEN TO FEEDBACK AND CONCERNS

FEBRUARY 27, 2019

MEETING 3
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OPPORTUNITIES (LOWER): 

PERMEABLE PAVERS

SILVA CELLS / TREE BOXES

STREET TREES

BIORETENTION PLANTINGS
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16’

TREATS THIS MUCH 
STORMWATER

(1) 16’ X 8’ 
TREE BOX

8’
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+ 6 STREET TREES
+ SHADE COVERAGE ALONG SOUTH SIDE
+ 8,000 FT3 SOIL VOLUME
+ 3,200 FT2  PERVIOUS PARKING PAVING
+ 750 FT2  BIORETENTION PLANTING
+ 1,200 FT2 PLAZA PAVING
+ 18 BISTRO TABLES
- 1 PARKING SPACE
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AREA OF WATER TREATED (FOR QUALITY) -  150,000 FT2

750 FT2 TREE BOX / BIORETENTION

150,000  FT2
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OPPORTUNITIES (UPPER): 

PERMEABLE PAVERS

SILVA CELLS / TREE BOXES

FLUSH CURBS

GREEN ALLEYS

BIORETENTION PLANTINGS
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+ 800 PERENNIALS/GRASSES/GROUNDCOVERS
+ 2,400 FT3 SOIL VOLUME
+ 400 FT2  BIORETENTION PLANTING
+ 1,200 FT2 PLAZA PAVING
+ 12 BISTRO TABLES
- 8 PARKING SPACES
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OPPORTUNITIES (UPPER): 

PERMEABLE PAVERS

SILVA CELLS / TREE BOXES

FLUSH CURBS

STREET TREES

RAISED STORMWATER PLANTERS

BIORETENTION PLANTINGS

IMPERVIOUS
REDUCTION
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+ 3 STREET TREES
+ SHADE COVERAGE ALONG SOUTH SIDE
+ 3000 FT3 SOIL VOLUME
+ 750 FT2  BIORETENTION PLANTING
+ 125 FT2 PLAZA PAVING
+ 4 BISTRO TABLES
- 4 PARKING SPACES
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STREET TREE OPTIONS

Acer rubrum ‘Armstrong’
Armstrong Red Maple
Height: 50 ft.-60 ft.
Spread: 15 ft.-25 ft.
Bloom Time: 
Misc.: Red fall color

Acer rubrum ‘Bowhall‘
Bowhall Red Maple
Height: 40 ft.-50 ft.
Spread: 15 ft.-25 ft.
Bloom Time: May.-Apr.
Misc.: Red fall color

Carpinus caroliniana
American Hornbeam
Height: 20 ft.-35 ft.
Spread: 20 ft.-35 ft.
Bloom Time: February
Misc.:

Ulmus americana
American Elm
Height: 60 ft.-80 ft. 
Spread: 40 ft.-70 ft.
Bloom Time: Mar.-Apr.
Misc.: Yellow/orange fall color
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CONCEPTUAL MASTERPLAN (UPPER)
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CONCEPTUAL MASTERPLAN (LOWER)
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CASE STUDIES



53LANCASTER BREWING COMPANY | LANCASTER, PA



54CHURCH STREET | BURLINGTON, VT



55WHARF | WASHINGTON, DC
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Q & A

mainstreet@campionhruby.com


