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Typical Engineering Considerations
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Public safety

Physical and legal water supply and drought planning
Beneficial uses, water quality and aquatic life
Regulations and permits

Floodplain regulation and hazard management

. Channel types/cross sections and boating



Typical Engineering Considerations

7. Bridge and culvert evaluation and utilities
8. Channel bed seepage

9. Sediment characterization sampling and environmental
assessment

10. Operation and maintenance activities and
nuisance conditions

11. Construction
12. Costs
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Historic Arkansas Riverwalk of Pueblo, Colorado
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Appropriate stream setbacks can prevent the
creation of new watesshed problens due 1o erosion.

Reference: City of Austin, Texas



Denver, Colorado




Water Rights and Divertible Flows
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Seasonal Analysis
Bracketing of Irrigation Season Stream Flow (1997 to 2009)

Figure D2
Distribution of Discharge Classes
Irrigation Season (June through September)
Smoky Hill River (1997 to 2009)

Notes: 413=260% A14=26.0%

1)Streamfiow values presented are based

onrecorded data and were not

manipulated to reflect existing water

rights,

231586 total days in data period
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Flow in excess of 50 cubic feet per second (cfs)
82% of irrigation season
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CONCEPTUAL MAP OF CHERRY CREEK AND ASSOCIATED GROUNDWATER WELLS
CITY OF GLENDALE, DENVER COUNTY, COLORADO

PROJECT NO. DiaSle]

Groundwater Well Locations




Approaches for Addressing
Low-Flow or No-Flow Periods

Denver, Colorado
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Water Quality

Beneficial uses:
* Aquatic Life
* Primary contact recreation (class A or B)

* Domestic water supply

Food procurement

Industrial water supply

Groundwater recharge

Irrigation

Livestock watering

From the Kansas Department of Health and Environment



Four Mile Run, Arlington, Virginia
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Chesapeake Bay




Austin Pond/Wetland BMP

Source: Jean Drew, City of Austin, TX



Portland, Oregon




Landscape beds
collect and filter roof
drainage. Beds have
underdrains that
drain to drainage
swales.

The parking lot drains

Boulder, Colorado to landscaped swales.



Terraces in landscaped areas
create a series of small detention
basins for infiltration.

Boulder, Colorado




Project Sponsors
W WERF
ASCE

Asacican Sotiety of Chd [npinoere
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of Transportation
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Project Team

INTERNATIONAL
STORMWATER BMP

DATABASE
www.bmpdatabase.org

Retrieve BMP
Studies

Site Map Contacts

BMP
Performance
Summaries

Research Tools/
Master Database

Data Entry
Spreadsheets

Monitoring/

Home Evaluation

Welcome to the Intemational Stormwater Best Management Practices {BMP) Database project website,
which features a database of over 300 BMP studies, performance analysis results, tools for use in BMP
performance studies, monitoring guidance and other study-related publications. The overall purpose of the
project is to provide scientifically sound information to improve the design, selection and performance of
BMPs. Continued population of the database and assessment of its data will ultimately lead to a better
understanding of factors influencing BMP performance and help to promote improvements in BMP design,
selection and implementation

The project. which began in 1996 under a cooperative agreement between the American Society of Cl
Enginesrs (ASCE) and the U.S. Environmental Protection Agency (USEPA). now has support and funding
from a broad coalition of partners including the W nvirgnment Research Foundation (WERF), ASCE
Environmental and Water Resources Institute {EWR!), USEPA E dministration (FHWA] and
the American Public Works Association (APWA), Wright Water Engin Inc. and Gegsyntec Consultants
are the entities maintaining and operating the database clearinghouse and web page, answering questions,
conducting analyses of newly submitted BMP data. conducting updated performance evaluations of the overall
data set, disseminating project findings, and expanding the database to include other approaches such as
Low Impact Development techniques. The database itself is downioadable to any indmdual or erganization
that would like to conduct its own assessments

What Type of User Are You? Let us help you enter our website to find the leve! of detail you need

Policies

Disclaimer

v Publications v

Typical Users:
Pubkic officials; casual
users, those seeking
quick/fast answers

Typical Usars:
Consultants, Public
Works Staff, Designers

Typical Users:
Unwversity Professors

Typical Usars:
Public agencies,
consuiting firms,

unversity researchers

Typical Usars:
Public agencies,
consulting firms,

university researchers




The Vision, Guiding Principles and Elements of the
Copper Mountain Master Plan
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Copper Mountain Resort, Colorado
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Monitoring Locations
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Upstream of Copper Above Wheeler Guich

Copper Mountain Resort, Colorado



City of Medford
Regu lato ry MedforgUrban Renewal District

o Historic District
S e Ct ' O n Parks & Recreation
Planning
Stormwater
Engineering

Federal Emergency Management Agency
(FEMA)

100 Year Flood Plain

U.S. Dept. of Commerce
NOAA-NMFS Program

Oregon Dept. of Fish &
Wildlife

Oregon Dept. of
Environmental Quality
Dept.

Oregon Dept. of State
Lands

City offMedford RCRL ... _ Normal High Water | _
S!oyrm Water adl il ,"- -)year FEoéETEVS?xon{ -'-,

— P

NPDES{Water Quality
50' SOI
Riparian Ordinance Riparian Ordinance

Source: Design Studios West
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Storm Drain Outfalls into Old River Channel
Smoky Hill River, Salina, Kansas



Trailers on James River near Springfield, Missouri
March 19, 2008

Picture taken Wednesday, March 192, 2008,
about 2:00 p.m. by Josh Martin
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Sioux Falls, South Dakota
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Tulsa, Oklahoma



Tulsa, Oklahoma
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Tulsa, Oklahoma



Channel Types

Breckenridge, Colorado



Arkansas River near Garden City, Kansas




Texas

’

San Antonio



Channel Types

Natural Channel South and North Reaches

Concept Section for Smoky Hill River Channel, Salina, Kansas

Source: Design Studios West
Denver, Colorado




Park-side Channel Central Reach park settings

Concept Section for Smoky Hill River Channel, Salina, Kansas

Source: Design Studios West
Denver, Colorado




Concrete Channel with Riverwalk Central | Urban

Concept Section for Smoky Hill River Channel, Salina, Kansas

Source: Design Studios West
Denver, Colorado




Bridges and Utilities
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Sioux Falls, South Dakota



CANTILEVERED OVERLOOK

LIGHT STANDARD W/ BANNERS
AND PLANTER BASKETS

NATIVE STONE BRIDGE ABUTMENTS
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South Ohio Street Trailhead and Crossing

Smoky Hill River = . 5
E3Aw Smoky Hill River Renewal Master Plan  salina, Kansas




Sediment Deposits in Old Smoky Hill River Channel

Salina, Kansas



WRIGHT WATER
ENGINEERS, INC.
2490 W. 26TH AVE. 100A
DENVER, CO 80211
(303)480-1700

SMOKY HILL RIVER RENEWAL

SEDIMENTATION BASIN
AND RIVER INTAKE

FICURE
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2-inch dia, Cores, from 4 -24ft

2-inch dia, Cores, from 34 -59ft

Salina, Kansas



Salina, Kansas
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Trash Removal

Use of screens, racks, booms, and comparable devices can be placed in
the channel itself to capture trash or route (direct) it to a particular
location where it can be cleaned up.

Courtesy of Joseph E. Cruz, Downtown Operations Superintendent
City of San Antonio, Texas
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Historic Arkansas Riverwalk of Pueblo, Colorado
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Community Planning and Design
Issues and Opportunities

Donald H. Brandes, Jr., RLA
President

Design Studios West, Inc.
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Planning & Design Considerations

1. Community Benefits
2. Public Engagement Process
3. Demonstrated Economic Value



1. Community Benefits of
River Restoration Projects

* Economic

* Recreational

e Community and Neighborhood
* Environmental

e Educational



Economic

e Public/Private investment opportunities

e Retail/Commercial

e Joint partnership

* Increase real property values

e Enhance economic development and tourism






Recreational

J

\ \

e Provide for hiking, strolling, biking and other community-wide
recreational activities

e Provide close-to-home/work access to greater proportions of the
population than traditional parks

e Promote Charlotte-Mecklenburg as an active and health-conscious
community.






3] Community and
g X4 Neighborhoods

D R

e Connect and link people to adjacent neighborhoods, landmarks
and activity centers.

e Increase pedestrian-oriented accessibility.

e Provide alternative transportation routes by providing bicycling
and pedestrian facilities.

e Increase residential safety and property values.

e Greenways as Neighborhood Watch program.






Environmental

y’

&,

e Improve water quality by buffering streams and trapping
pollutants.

e Preserve wildlife habitats and biodiversity.

e Provide refuge and safe migration routes for wildlife.
e Reduce flood damage.

e Reduce traffic congestion & promote clean air.

e Provide important open space resources.






r Educational

e Promote a Greenway link to schools, cultural, civic and religious
centers.

e Create natural, interpretative trails, outdoor amphitheatres and
open-air studios.

e Provide environmental awareness & education programs to
community schools.






2. Community Engagement Process

Traditional Approach:

 ‘Expert’ Lectures

* One-way communication
 Limited choices
 Adjacent owners only
 Scheduled at convenience of Consultant




2. Community Engagement Process

Engagement Approach:

* Participatory
 Discussion — oriented
 Multiple choices

* Multi-generational

e Scheduled to be convenient for Public




Committees organized to prepare Goals,
Objectives, Uses tailored to Community needs....



Goals, Objectives and Use Images

rpee

=

Foune



m Wetland Area with T

il
rail

@ Enhanced River Arcas

P ich,
¢ ﬁ \ Jb’. ;".

e Seasonal Signage

@ Civie Events Plaza

POTENTIAL USES & ACTIVITIES

- %
OPh

"-‘4'5‘ o W p ,V‘.
B " g

@ Colorful Festive Atmosphere

@ Scasonal Plantings

Prcpascd for the Cay of St Falle
Peeporedt b Despn Stdios West, loc
Novernber 2003




" S SRl
. L
y £ ’r.l"@
..7r4.1
o4 BN &

M

g
! -~

B




Five Days of Engagement Events

Smoky Hill

River Festival
June 12, 13, 14t

Stiefel Theater

June 19th
7:00 am — 7:00pm

Central Mall

June 20
7:00 am - 9:00 pm
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Outreach Response

v Over 3,500 Estimated Attendance
v 2,753 Data Inputs Mapped
v 330 Questionnaires Completed



Central - Top Ten

. Riverwalk

. Riverside Restaurant

. Waterside Dining

. Festive night life

. Riverside café

. Riverside Entertainment
. Multi-level retail

. Commuter Bike Trail

O 00 NN OO0 0 B W N =

. Excursion Boats

10. Monumental Water
Feature




Central Zone is a place of:

1. Urban uses - On, and around an active,
urban Riverfront with multiple-levels

2. Downtown extension - Urban uses
clustered between Downtown and the
River from Center Street to Ash Street

3. Festive Activity - Evening and Night time
use, as well as daytime activity

4. Economic Activity — With restaurants,
cafes, and other waterside dining, as well
as multi-level shops, riverside hotel and
retail uses

5. Water-related Activities - With excursion
boats, paddleboats and canoes on the
water




The thing I cherish most:

“..proximity to downtown and possibilities for future
economic development”™

“...a potential touch point for all the community to come

together” .
S ... History”

... "the falls behind the .. it could be the life force

. 2 )
Community Theater” of our communtty

...enormous potential to improve life in Salina in so
many ways. ..

‘it has a mysterions, inviting shade, cool quality”



Over 90% of respondents Agree, or Strongly
Agree that the River Renewal is a
good idea and should be continued
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Master Plan Engagement Response

v 2,150 — 2,500 Attendance
v Three (3) days of interaction
v 465 Questionnaires Completed



Questionnaires
& Comments

- Demographics

- Preferences

. Use Patterns

- Funding Alternatives
- Level of Support




Over 90% of
respondents Agree,
or Strongly Agree

...that they support
funding sources
including a
combination of
private donations,
grants and

local sales taxes
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3. Demonstrated Economic Value

Case Studies:
1. Big Thompson River

Estes Park, Colorado

2. Little Sugar Creek

Charlotte, North Carolina

3. Big Sioux River

Sioux Falls, South Dakota

4. Historic Arkansas Riverwalk of Pueblo

Pueblo, Colorado



Estes Park Downtown & Riverfront
Big Thompson & Fall Rivers
Estes Park, Colorado
.ﬁ*"f’s{"ﬁ i e




Project Highlights

* National Park Gateway Tourism
* Downtown Streetscape & Wayfinding
* Riverfront Business

* Community Image & Destination Identity
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Capital Combined
Investment Tax Revenue

s v g 2007 . 1900000 378747
Capltal Investment _____ 2006 475000 3802317
History and ...2005 920000 3800449

2 | 2004 470,000 3,434,529 |
Combined Tax Revenue (e 2003 400000 3324423
R e

______ 2000 O . 3246521
e Y 126,684 2975170 .
______ 1999 ... 15762 EEEIESU SO
_____ 1998 =~ 728 2,680,974
1997 1456773 2231368
1996 412,786 2108863 |
1995  387i87 1989759
1994 338,794 1906372
""""" 1993 416816 1651592 |
"""" 1992 134533 1599808
1991 2780056 1461990
1990 2,125,651 1,186,800 '
"""""" 1989 = 373330 957678
'''''' 1988  1097,91 922707
Ciesr T iswawn e
1986 637018 502,192
1985 928856 302,126
T S R
1983 187,181



Current Status

v' 26 Projects competed — $S20 M invested
v Return on Investment (ROI) - S50 M revenue






Riverfront Master Plan

Little Sugar Creek
Charlotte, North Carolina







Project Highlights

14 mile Greenway Riverfront Master Plan
Channel ‘daylighting’ reclamation of Creek
College and Hospital Institutional Anchors
Shopping Mall redeveloped as Mixed Use

Water Quality / Wetlands restoration
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Public recommendations

for reach from Summer 2001 workshops
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CPCC to Morehead Street
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LITTLE SUGAR CREEK at CPCC

KINGS DRIVE

CHARLOTTE



CPCC Culinary Arts Center

S$12.4 M 30,612 Sq. Ft.
50 Seat Amphitheater Kitchen
60 & 32 Seat Dining Rooms



CPCC Culinary Arts Center

Little Sugar Creek Greenway & Trail Frontage
Bioretention Rain Gardens
30k Gallon Rainwater Harvest Irrigation Storage



LITTLE SUGAR CREEK at CPCC

ELIZABETH STREET B 4TH STREET AT XKINGS DRIVE CHARLOTYTE
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CPCC to Morehead Street
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Midtown Mall Site
The Metropolitan



Mid-Town Mall / Metropolitan Site

4

Mid-Town Mall The Metropolitan

Before (2002) After (2009)



The Metropolitan Mixed-Use

Charlotte Mecklenberg has invested $6.9M City

Infrastructure & Par

Since 2004, Pappas
association with Col

king Garage

Properties (local) in
ette & Associates and

Colonial Properties Trust has invested $225M in

Phase One Construc

tion



W~

The Metropolitz;n’ along Little Sugar, Creek Greenway



The Metropolitan Mixed-Use

Residential
e 60 Met Lofts, (Flats and 2-Story Lofts)

e 41 Met Terrace Condos
(Overlooking Little Sugar Creek)

Office
* Met Plaza 10-Story, Class A, Office Tower

* (Carolinas Healthcare System (Corporate),
AON Insurance, Cherry Bekaert & Holland,

New Dominion Bank



The Metropolitan Greenway Shops



The Metropolitan Mixed-Use

hetal METROPOLITAN
DR (R

e Ta rget (Upper Level)

* Best Buy (Lower Level)
* Trader Joe’s

* Marshall’s

BANKING RETAIL
® We St E I l l l B New Dominion Bank B West Elm

RESIDENTIAL 8 Best Buy (Lower Level)
B Sales Canter B Marshalls (Upper Level)

. Reta i I S h O p S RESTAURANTS M Staples (Upper Level)

B Vivace Ristorante Bl Metropolitan Cleaners

& R t t M Pisces Sushi Bar & Lounge B8 Picture House Gallery
e S a u ra n S B Dressler's Restaurant W Lotus
Bl Hickory Tavern - opening sary fal M Modem Salon & Spa
B Lo Paz - opsning saly fia B Trader Joe's
B Zoés Kitchen




CPCC to Morehead Street
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Kings Drive
Esplanade



Kings Drive Central Fountain



Kings Drive Esplanade

Before (2002) During Construction (2009)









Current Status

v’ Kings Drive and CPCC Channel completed
v’ Midtown Reach dedication April 2012



Sioux Falls Greenway & Riverfront Master Plan

Big Sioux River
Sioux Falls, South Dakota
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Project Highlights

v 26.2 Mile Greenway Master Plan
v Downtown riverfront under-utilized
v’ Business community initiated
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Zone 1

Downtown
Riverfront

Falts Park

Provide Truil Commecting To Falls
Park On West 8ank

Provide Planting Screen Ta
Adjacent Manufacturing

Company

Trail Access To Street Level «o. ;

“Low-Flow" Dam Location

Downtown Station

Point/Overkook

Gateway Plaza With Obelisk

Provide Safe Access To
River Edge

Soften Edge On West Side

Deop-Off Gateway

Downtown Station
Point/Overiaok

Add Treen To Detine Park
And Performance Area

Aumphitheater AT Fawick Park

S Sahrraal

Dredge And Widen River
In This Area

Proposed Elevated
Rail Line Location

Narrow River and creat “Low
flow™ Chaneal In This Ares
From The Rsilrosd Crossing
Down To Bth Street

Provide Comnnections To The
Greenway And Yrail From
Existing Uses

Exstng Buillding

Proposed Buildng

Provide Safe Access To River Edge

Proposed Pedestiian Bridge

Flaza Adjacent To Business

Terraced Park

Drop-0ff To Greenway

Low 'Watkway On East Skle For
Bike Traftic

Upper Walkway And Plazas
Adjecent To Businesses

Create Poaling Areas

Pedestrian Bridge



Zone 1 Before
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Zone 1 -After

Pedestrian Crossing and
Riverfront Improvement
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Zone 1 Before

Safe Access to River Edge
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Zone 1 - After

Safe Access to River Edge




Cherapa Place

Cherapa Place
e 120k Sq. Ft.

e USGBC
LEED Certified

Country Inn & Suites
e 72 Guest Rooms

* Riverfront
Meeting Rooms

Cherapa Tenants

* CoreTrust Bank

 Sanford Health Plan

e Great Plains Brokerage

« TLC Advantage

*  Human Engineering
Solutions

 Morgan Stanley

* 605 Magazine

* Howalt-McDowell
Insurance

e RAS

* |Insurance Alternatives



i -

» Cherapa Place Riverfront Fountain and River Steps
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Current Status

v Two phases of construction near completion
v 2011 Grant for $1.9 M for further phases



Historic Arkansas Riverwalk of Pueblo

Arkansas River
Pueblo, Colorado
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Pueblo Pre-1921







Arkansas River Channel

Downtown =

“BRemnant L.

i el 8 (]
WSa B i
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retdined for ~_ Flow
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Post“1921 Flood \
Arkansas River relocétion South of Historic APuebIo



Arkansas River Channel

Downtown

. Histori¢
s Dowritown

Arkansas River reintroduction to Historic Pueblo
‘Historic Arkansas Riverwalk of Pueblo’ (HARP)



1995 Proposed
HARP District

Channel overlaid
on existing Aerial
Photo looking
West
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Puehlo on the move
L L LA

River rolls!

Puebloans vote yes on HARP

Sales tax passes | Pueblo West to get | Library mill
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Current Status

v'S32M of construction

v'S165M new public/private investment

v’ 2011 State Regional Tourism Zone
Grant application to expand:

e Convention,

 Hotel,

* Entertainment facilities

* and Riverwalk Channel Extension






LEGEND

|. HARP Riverwalk Visitors Center

2. Union Avenue Historic District

3. Southeost Colerade Heritage Center

4. Arkansas River Whitewater Park

5. Rawlings Public Library

6. Professionol Bull Riders (PBR) World Headquorters
7. £l Pueblo Musseum

8. Pueblo Plaza lce Arena

2. Buell Children's Musaum

10. Songre de Cristo Arts Center

I 1, Puenio Convention Center

12. City Holl

13. Main Street Parding Garage

4. Congressional Medal of Honor Memaorial Plazo *
I5. Yeteran's Bridge *

16. Center for American Volues *

17. Founders Flaza *

18, Hotel

19. Memorial Hall Theater

Proposed
20. HARP Grond Canal

21. Gateway Park Welcome Center

22. Exhibition Hall

23. Heritage Plaza Event Space

24. PBR Multi-Sports Complex

25. Regional Aquatics Center and Indoor Water Park
26. Mixed Use Hotal Devalopment

27. Mowd Use Commercial Development

28. Zebulon Pike Natiwonal Histore Troil Visitor Center™
29. Woadrow Witson Commemcrative Ploza*

30. Parking Structure

*Denofes stop an Walk of Valor
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HARP Channel Extension Charrette

B Preliminary Plan
=N October 10, 2011
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Economic Implications of
Riverfront Projects

Thomas J. Martin, AICP
President

ConsultEcon, Inc.



Who We Are

* ConsultEcon is a management and economic
consulting firm founded in 1991, located in
Cambridge, Massachusetts. We provide
services to a wide range of clients both
domestically and internationally.

* Thomas J. Martin is the President and Founder
of ConsultEcon, Inc.



Outline of Presentation

1. Importance of Economic Analysis in Planning,
Design and Project Implementation

2. Types of Economic Impacts
3. The Role of Water and Case Studies



1. Importance of Economic Analysis in Planning,
Design and Project Implementation

* Project Feasibility
— Cost/benefit
— NPV
* Project Business Planning
— ROI
— NPV
* Project Economic Impact

* Techniques
— RIMS Modeling
— Input-Output Models
— Money Generation Model



2. Types of Economic Impacts

* Economic Impacts are affects on the level of
economic activity in a given area.
— Jobs
— Personal income
— Business outputs (sales)
— Value added
— Wealth (including property values)

* Defining the geographic area of the impacts is
crucial to any impacts



2. Types of Economic Impacts

* Direct Impact
— Economic activity created by/at Project.

* Indirect Impact

— Economic activity experienced by businesses (and
government) as a result of purchases made by
employees, visitors.

* Induced Impact

— Economic activity created as a result of
employment and spending



2. Types of Economic Impacts

Diagram of Economic Impacts Process

Indirectimpacts Induced Impacts

Each successive round of spending is a smaller percent of the initial expenditure




3. The Role of Water in the West

* The availability and use of water has been a
defining issue in the American west.

e Water in the west is often a scarce resource.

* People are drawn to the water and the
and/water interface has been an important
ocation for economic development.




3. The Role of Water in the West

* One of the first projects to harness this relationship
was the development of the Riverwalk in San Antonio,
Texas, starting in 1937, with the creation of the
San Antonio River Authority. _

e A special tax in 1938 S
leveraged WPA funds to (] LR R
start the project. '

* The economic impact
is in the billions of dollars.



3. Case Studies

* Trinity River, Texas
The Wilderness in the City

* Las Vegas Springs, Las Vegas, NV
Celebrating Water

* Rio Salado, Phoenix, AZ
Creating Water in the City

 Rio Nuevo, Tucson, AZ
Revitalizing the City Center



3. Trinity River, Texas
The Wilderness in The City

A project within the Dallas — Ft. Worth Metroplex.
* Flood Control
* Recreation
* Transportation
* Economic Development

In Dallas alone over 10,000 acres,
creating the largest urban park in the U.S.

Reportedly the largest urban bottom land in the
world at 6,000 acres — Great Trinity Forest.

Audubon Nature Center
Three Calatrava bridges

Equestrian Center




3. Trinity River, Texas
The Wilderness in The City




3. Trinity River, Texas
The Great Trinity Forest
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3. Las Vegas Springs, NV
Celebrating Water

e A 100 acre site, location
of the natural spring
that was the basis for
the settlement of Las
Vegas

41 * Redeveloped by the Las
s'8  Vegas Water District to
focus on issues of water
use, recreation,
conservation and
economic development.




3. Rio Salado, AZ
Creating Water in the City

- The organizing feature of

the Phoenix metropolitan

area

* Dry most of the year, but
dhes o R subject to flooding

TRTERN I ML :

B * Extensive floodable park

R ~ lands and associated
redevelopment

 Town lake developed in
Tempe as part of this
overall plan




3. Rio Nuevo, AZ
Revitalizing the City Center

Like Phoenix, an
organizing feature of
the Valley — traditionally
used as a dumping
ground

Santa Cruz River rises in
the U.S., flows south
into Mexico and then
back north into the U.S.



3. Rio Nuevo, AZ
Revitalizing the City Center

Redevelopment Plans
focusing on the
“greening” of the Santa
Cruz River corridor and
clustering of civic uses

Origins Park & Heritage
Gardens

Science Center
State History Museum

Recreated
Convento/Presidio



3. Rio Nuevo, AZ
Revitalizing the City Center
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