CASFM 2018 Annual Conference

Watershed Planning Sessions:

Sessionl: Welcome to The River Mile

Greg Murphy (Calibre Engineering), Chris Kroeger (Muller Engineering), Mike Galuzzi (Merrick &
Company)
Session2: Planning for Recreation and Resilience on the Big Thompson
River

Chris Carlson, Andrew Earles, Kevin Gingery, Kevin Shanks, Brandon Parsons, Shannon Tillack,
Julia Traylor, Ellie Garza, & Scott Schreiber (City of Loveland)

Watershed Framework: To Manage Runoff and Create Low
Maintenance Stream — Stroh Tributary Case Study
Jacob James (Town of Parker), Barb Chongtoua (UDFCD), Jim Wulliman, Sara Johnson, Katy

Shaneyfelt, & Sam Rogers (Muller Engineering Company), Andrew Earles & Brik Zivkovich
(Wright Water Engineers)
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RIVER EDGE IMPROVEMENTS
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CONTAMINATION CLEANUP
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EARTH FILL IMPORT
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RIVER DREDGING AND UPGRADE
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HEAT RECOVERY AND WATER REUSE
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The story of this new urban district will
be written around the rediscovery and
revitalization of the South Platte. And
the transformation of this stretch of the
river into a mile-long social catalyst. The
plan for this new urban district will
unlock the waterfront as no other place
in Denver does. Homes, restaurants,
retail and entertainment offerings will
open up to the river.

< A At
BRANEETUES SV SR LUY S
EEHEE SR ASE S|

It will be one of the
City’s great places —

rivermiledenver.com
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Resources:
e UDFCDVOL.3

e City and County of Denver
ultra-urban green
infrastructure guidelines

e City of Philadelphia green
streets design manual

e District-scale green
infrastructure scenarios for
the Zidell development site,
City of Portland

- »Calibre LMULER §mermick:



Denver Green Roof Initiative

Green (includes offsite financial contribution)

Green + Energy
Energy

Certification
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Comhigation of an intensive and extensive green roof on a downtown building
1ST AND MAIN BUILDING - PORTLAND, OR

Beautiful as much as functional
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- image from urban study by United Network Studio

~Calibre ZMJULLER 3fmermok:



Welcometo The River Mil e

Back of curb to building face

e Avoid overly dominant
components

* Maximize pedestrian space
and usability
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TREES TAKE LUP AND TRANSPIRE
\VATER FROM TRENCH PROVIDING
SHADE AND ENHANCING THE
STREETSCAPE

PERFORATED PIPE DISTRIBUTES
VWATER INTD STONE OR OTHER
STORAGE MEDIAWITHIN THE
STORMWATER TREE TRENCH

Underground Treatment
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Underground Treatment

* Better multi-function N
use Of nght Of Way into Arboriow collector '

e "-'L-‘_. Large dabris & filtared by grille
SR ) /'_'— = top and internal leaf guard.

e Better for tree health

‘Water flows into the resenvair and is
vared through pansl walls and base...

e Low maintenance oy

.then into the Stratacell or RootSpace
systern, percolating into the tree roal zone

e  Promotes infiltration

e Better runoff reduction
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Structural Support Systems
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Roof drainage conveyance
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ins to convey stormwater below ground
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Tree Grates
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Purposeful, artistic, compatible with mobility goals
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Can’t forget about the “Wants”
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Curbless?
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Inlet Options
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Plazas
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Plazas

e Sunken water
quality
treatment

«Calibre ZMU.LER Fmermick:
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DENVER URBAN WATERWAYS RESTORATION STUDY

~Calibre LM/ LER Zfmernmick




Wel.came ta The Riv er. MiLe

e

RELOCATED
REGIONAL TRAIL

RIPARIAN TREES, _/

SHRUBS AND SEEDING

EXISTING REGIONAL TRAIL

STAGED REMOVAL OF INVASIVE
VEGETATION AND REPLACEMENT
WITH NATIVE SPECIES

|RIPARIAN HABITAT|
ZONE

LOW FLOW
CHANNEL

WETLAND HABITAT ZONE

TYPICAL SECTION
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Riparian/Wetland Habitat Aquatic Habitat/Fish Trails/Paths

e
http:/wildife.ohiodnr.gov

MULTIPLE USES
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MULTIPLE USES

Leisure
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Flood Control

MULTIPLE USES

Swimming/Play
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River Surfing

RIVER RUN PARK, - =
Englewood, Co. =Calibre ZMULLER 35 MERRICK
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Planning for Recreation vV

City of Loveland

VWWE

and Resilience on the Big

Thompson River

Chris Carlson, P.E., Andrew Earles, Ph.D., P.E., Kevin Gingery,

jassomates, Inc.
P.E., Kevin Shanks, RLA, Brandon Parsons, ShannonTillack, P.E.,

&
Julia Traylor, Ellie Garza & Scott Schreiber, P.E. Matrlx T

DESIGN GROUP

Colorado Association of Stormwater & Floodplain Managers (CASFM) Annual Conference
September 2018, Snowmass Village, Colorado



Overview of
Presentation

* Need for Master Plan

* Unique Aspects of
Project Approach

* Key Aspects of Master
Plan

* Implementation

IG THOMPSON

RIVER CORRIDOR MASTER PLAN




BIG THOMPSON RIVER CORRIDOR MASTER PLAN
Study Limits Map
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Need for Big
Thompson River

Corridor Master
Plan




Master Plan - Capture a long term vision for the river corridor

Objectives - Recommend projects that mitigate flood hazards,
restore the river’s ecology, and meet multiple
VISION objectives

FLOOD HAZARD REDUCTION AND MITIGATION * Improve resiliency in the corridor

s e s | 0 REStore natural river & floodplain functions

- Recommend how the City can better capitalize on its
river —recreation, trails, tourism, redevelopment, etc.

ECOLOGICAL RESTORATION

RECREATION AND PUBLIC-NATURE INTERACTION

* Improve opportunities for public interaction

CORRIDOR MANAGEMENT * Recommend how to manage & maintain the river
corridor




Science Based,

Community
Driven

* Reach “Fact Sheets”

- Baseline resiliency score
cards

* Field investigations

- Gap analysis

* Engineering & planning
* Hydrology & hydraulics
 Fish
* Vegetation
 Wildlife
* Water quality

* Irrigation diversions
e Parks & recreation

Trails

Natural areas

Bridges and roads

Utilities

Buildings

Private property & infrastructure



Vision for the

Corridor

* Aresilient, connected corridor

- Improve flood conveyance / reduce hazards

* Preserve ecological functions

* Urban fishery —improve fishing & access

- Continue open lands acquisition

* Improve river access & water-based recreation
* Regional corridor trail + trail connections

* Open land for wildlife & wildlife viewing



* Improve water quality
* Downtown access — trail/corridor connection

- Corridor access for future developments

Vision for the

: * Redevelopment opportunities on Lincoln Avenue/Hwy. 28
Corridor PIERTopP frwy. 287
- Comprehensive maintenance and management program

- Growing community involvement — waterway clean-ups,
education, nature walks, community events
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- Wildlife corridor - seating & wildlife
viewing areas

- Weed and invasive species control;
plant shrubs

- Cattail reduction/diversify wetland
species

Natural Areas

* River bank erosion protection

* Aquatic restoration & habitat -
fishery enhancement

* Protect old gravel pit overtopping
- Water quality




Trails and * Water recreation —tubing,
fishing, swim/play

Recreation

- Designated river access
points & tubing route

* More trails — including soft
surface trails and connections
to neighborhoods

- Natural vs. manicured
landscaping & appearance

* Trailhead improvements

- Natural play areas

* Bike skills/riding park



* Currently 10 roadway crossings

. of the Big Thompson River within
Transportation RN AY

* Current crossing capacity
(protection level) 5-5o year event

* Focus on Wilson, Lincoln,
Railroad, and the future Boyd
Lake Ave.

- Significant issues also at
Hwy. 402/St. Louis,
Taft & 15t




Resilience

Reach Total Score

Rank (Based

on Highest Score)

Baseline Resilience
Assessment Score

Resilience Assessment Reach 2% Reach 32: Reach 33:
Category Morey-Rassum ‘Wilson-Taft Taft-Railroad
Fiood Hazards 18 18 il 17 17
Aquatic Habiat 5 4 5 5 a
Matural Areas/Open Space m B B n _
Geomorphology IE 8 12 - 12
Parks and Recreation 5 2 3 o
Trails 3 3 3 I
Lttiirties ] V] 12 9 12
Witer Cuality 20 3 n n
Gravel Pits _F 0 L] (1]
Land Use 13 7 o L]
Potenttal for Flood Da
to Urban Infrastructure/ 2003 25 25 e 5
Observations

1 i Reach 70: Morey - Rossum
2 &7 Reach 38: CR9E - O¥'S Limit
3 &2 Reach 36&: 5t. Louls - Boise
4 56 Reach 37: Botse - CR9E

5 539 Rieach 30: Rossum - Mamagua
& 53.8 Reach 32: Wilson - Taft

7 52 Reach 33: Taft - Rallroad

g 48.4 Reach 35: Hwy 287 - 5t. Louls
3 481 Reach 31: Mamaqua - Wilson
10 45 Reach 34: Rallroad - Hwy 287




Unique Aspects
of Project

Approach




[ =L Legend:
— 1 gend
I.i'“—_!' . 1 T Exisling Lovel anal Trail
1= 1 Main River Access Point AN Froposed Recreatianal Trail
- T Existing Soft Surface Trail
—— Trail connettion to * Proposed Saft Surface Trail
| the Foundry and Sidewalks
i L Doartowh L oveland @ Propased Trail Head — sibaads
1 o
e % 100-yearFloadplain
Restra
Gateway to the 1 Evisting om - o

| Big Thempzan
I:. sk

]
For

Formalize trailhead

with gathering

ar=a and signags
Reroute recreaticnal
trail behind ball fields ta
lower inside bend and
provide river access

Balance of

Parks & Recreation
Falrgrounds. Park River A mmass §M0,000
Falrgrounds Park Bika Skills Park $132,000
Gatewsay tothe Big Thompsan River Corridor Rallmad Avenue Improvernents $3,500,000
Redevelopment of Old Loveland Wast ewater Trestrmant Plant Sits FETE,000
Falrgrounds Park Tralhaad $175,000

Planning &
Engineering

Tralls

Bike Trall Cannection from Morth End of Fakgrounds Park ba 15t Street F158.000

Realignment of Trall Mear Fairgrounds Park River Access 109,000

Bike skills
Fire Teaining park’Z

2a e A -'

. FRailroad Avenue to Lincoln Avenue { Highway 287)
REABH 34 Maar- Mid- and Long-term Pricritization

Primary Access to Fir
Training Facility

mmemm mm omm e LincolrAver- USHwy 287 e o= o= o= o= o= == == == oss o

Reach 35

Fogura E5-(2acch 34 Bac Mz




Public Outreach

Farmers Markets
Summer Concerts
Summer Festivals
2-day Workshop
Project Website
Open City Hall




Recreation
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Stakeholders &
Partners

Multiple concurrent,
ongoing projects

- City of Loveland

* Public Works

* Parks & Recreation

- Water & Power

- Community& Strategic Planning

* Larimer County
* Big Thompson Watershed Coalition
* Big Thompson Water Quality Forum

* Colorado Department of Local Affairs



* Flood Hazard Reduction

* Gravel Pit Hazard Reduction
* Geomorphology

- Aquatic Habitat

- City Utilities

- Water Quality

Key Aspects of

Master Plan

* Natural Areas
* Parks, Recreation, Trails and Land Use

« Community Involvement Opportunities




Resilience

re-sil-ience [ra zilyans/
noun

1. An ability to recover
from or adjust easily
to misfortune or
change.




Floodplain

Preservation




r - .. g e ]

1 . i wer access polnt for fishing if

1 Y ; i River Apcess Point
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Balance of

Recreational
Access & Wildlife

Bvide slgn warning of divarsion
“dam upstfEam of Big Barnes

™ Ditch Diversion Dam
b T

ng. f2stroom, signage and trail gl . L L~ o s Big Thampson River
Iiditte Reserve and \Ward Trust 2 e -

il == Esisting Laveland Recreational Trail
r ”Ii BERRIRNEE Proposed Recreational Trail
o ————— Existing Soft Surface Trail
'| Saft Surface/ li Trails:
N Crwnership - City of Loveland

. Morey Wildlife Reserve to Rossum Drive
REAGH 29 Mear-, Mid-and Long-term Frioritization

Morey Wildlife Reserve — Passive Recreation and a Refuge for Wildlife



Balance of

Recreational
Access & Wildlife

— Eyisting Soft Surface Trail

R, 1 1 Legend:
= 72 Wl 15 Mh | * o ) e "
. “a L Main River Aocess Point

............. Propased SaH Surfsce Trail
. Sidewalks
Proposad Trail Head e Railrosds
o Floodway
a;'ﬁ: i n (> 100-year Flzadalain

[ Pabential Future Develapment Area
EEUBUEN City of Loveland City Boundery [N Ownership - City of Loweland

— Propos=d Trail Bridge —
v wein - Vegetative Scresning h The Foundry

s fig Thompscn River
—— MajerR . h@lﬁ@

| Big Thompzan
River Corrider

Formalize trailhead

with gathering

ar=a and signage

Reraute recreational
trail bzhind ball fields ta
lower inzide b=nd and
provide river access

00' 00" 500 ‘Q-" D

Falrgrounds Park River Aocess §mo, o000
Falrgrounds Park Bike Skills Park 132,000
Gateway tothe Big Thampsaon River Corridor Ralimad Avenue Improvernants

Redevelapment of Old Loveland wWast ewater Treatment Plant Sibs
Fatrgrounds Park Trathead

Tralls
Bike Trail Cornection from Morth End of Fargrounds Park to st Street $156,000
Realignment of Trall Mear Fairgrounds Park River Access 109,000

iy
[ Bike skills

Fire Trainig park s
Facity |

I’/
1 Primary Access to Fin 4
Emargency Access Training Facility e

. FRailroad Avenue to Lincoln Avenue ( Highway 287)
REAEH 34 Mear- Mid- and Long-term Pricritization

Fairgrounds Park — Active Recreation and River Access



Connecting the
River &

Community

GATEWAY TO THE BIG THOMPSON
RIVER CORRIDOR PLAN VIEW

/

Mound to Screz’n Traﬂsﬁz from

Railroad Avenue

Small Gathering Space

Small Gathering Space along Earmars Ditch

{ Em'sf\ng-;
I Ball Fields
|

Connect to Existing Path
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5. Cleveland Ave.
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— 10-foot wide multi-use path to connect the Gateway to the Big
Thompson River Corridor to Downtown Loveland
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Trail along the
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Implementation

Category & Cost
Flaggul-:l:;a:d Gravel Pits? ﬂ:‘;ﬁ: Geomorphology® Ns;fls:;:';’ R::rr:‘lis::n Land Use Utilities Maintenance*
$1HIM - est. cast of Big Barmes diversian dam

2 $1,660,000 retrofit - not includ::rii:"u:zicw:e:imb: since $100,000 $745,000 $1,083,000 $23,000 $3,590,000

30 £350,000* - - ---f $100,000 $489,000 £368,000 $174,000 $26,000 $1,483,000

£l -t - - ---f $43,000 £368,000 $14,000 $300,000 $16,000 $725,000

32 $1,430,000 $161,000 162,000 £84.000 $1M,000 $19,000 $2,473,000

33 -t $2450,000 £133,000 $123,000 $37,000 $24,000 $2,743,000

34 $16,900,000 $945,000 £4,792,000 $267,000 $74,000 $17,000 $22,970,000

35 $3,230,000 $675,000 $945,000 $24,000 $933,000 $81,000 $14,000 $6,620,000

36 $1,575,000 $790,000 $100,000 $578,000 $734,000 $20,000 $3,800,000

a7 $2,625,000 $2,363,000 $136,000 $35,000 $1493,000 $368,000 $34,000 $6,660,000

38 -t $1,050,000 $473,000 $210,000 £10,000 $2,790,000
Totals $21,790,000 $8,375,000 - $6,946,000 $621,000 $7,910,000 $5,541,000 $190,000 $220,000 $670,000 $203,000 $52,824 000




Implementation

Top 5 Priorities

1

2

. Maintenance of River Corridor

. River Coordinator

. US 287 - Lincoln Avenue Conveyance Improvements
. Wilson Avenue — Elevation of Approaches

. Mariano Exchange Ditch Water Quality Evaluation



BIG

THOMPSON

[
City of Laveland

City of Loveland

* Bank Erosion

Maintenance

* Concrete Debris

+ Sediment Accumulation
* Tree Removal

* Woody Debris

* Transient Settlements




e .
UNIT COST COsT -
50 T REA : Big Thompson River
g0 $ - . Corridor r Plan
[34-C Hazardous Tree (> 127) EA $800 5600 - o. do Masw 2
360 [sediment Accumulation 3 o sio 51,800 i . Maintenance Program
| 34-£ [ Bank Erosion (Maj 2! AP 5150 ’ 1 '
387 Debris/Trash 1 o 540 5300 onitorin Place 4 Reach 34
336 [Concrete Debris S 520 5300
335 |Woody Debris/Trash =3 520 5100 LA > .
381 [Concrete Debriv 6 G 530 $400 8 > — I ISR Favar
34 Debris 718 5Y 530 54,800 & outtalls
345 [Concrate Debris ] 5Y 510 51500
341 [Concrete Dwbris 187 ST 530 54,000 B Oiversions
3am Debris/Trash [T =] 520 $5.700 Frrree Canals
Gan Debris/ Trash 1336 = S20 0 . ;
340 rash 5,945 =] 530 5119000 % = Trails {Access Routes)
349 Sediment Accumulation® 121 oY 540 54,900
340 Dabris/Trash 1111 o 520 522,300
B Debris Trah 1396 = 510 528,000 ;
385 |Concrete Debris 31 ¥ 530 54,300 if o City Owned Properties
[34-T Sediment Accurmulation 620 Y 40 $24.800 County Owned Road Crossings
34-U [Sediment Accumulation 260 [=] s40 $10,800 .
TOTAL REACH COST| _ §263,800 y
* Costs of not | J Sediments expected to wash out a3 river experiences
flushing fiows and minar fioods, & ! sedimant wilation
. .
3 p trian Bridg ! * * Hazardous Tree
. 4 onitor TTEIENG " Woody Debris/Trash
X\ :
Maintenance OV ——
Bank Erosion
v Minos
= Moderate
8 = cacnm Major

—— el
o 200 400

{ City of Loveland
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ansd T N T
= SHRENESE
//:‘3\ @;\%m o 1 *nm‘%?“%. -
Sediment Accumulation e

significantly impact the conveyance capacity of the channel during a flcod event. During a major flocd event,

the
of item and Approach: Sediment accumulation under a bridge can P 4 Sy WM ey
g iy, e, gy B,
w %’%“" 2 . ::;g

sediment and other debris may impede corveyance and caused damages to bridges, potentially leaving an WP:}’N%
impartant rcadway out of service. It is important to maintain the design capacity and freeboard of a bridge in order “%%m aq;:"%e gy
to minimize flocding impacts upstrear and damage to bridge i Sedirnent that has nder g “\%‘
bridges along the Big Thompson River should be excavated to provide greater capacity for flood and debris flaws. i m.?""'b,
Sedimant that is removed from the stream corridor may require testing before placemant intc a landfill. In scme Mgy

instances the bridge might have multiple cells, if so the base elevation in the outside cells; should be slightly higher
than the center cell to allow low flows to pass through a single cell, There are numerous areas where sediment has &
accumulated, and for the purposes of this program, cost estimates for sediment removal at critical locations have
been included. Sediment is slso prevalent at diversion structisres, and the City should coordinate with owners on
diversion maintenance needs.

Cost information:

Cost associated with sediment removal is roughly
540 per cubic yard, This includes sxcavation and
hauling the sediment offste, assuming the
sediment |z unsuitable and must be disposed in a copacity of the bedge to comvey food flows
Iandfill, This cost is highly variable due to access Additionally, if sediment has accumulated upstream and
in close proximity to o bridge, the priority for remaoval is
higher. If sedimant as accumulated slsowhare in the
river, the priority for removal may be lower, and

Restorative Maintenance:$1,280,000
 Bank Erosion: $180,000
Sediment Accumulation: $340,000

Priarity:

The pricfity of sediment removal varies depending on
the location of the sediment sccumulation. If sediment
has accumulsted urder a bridge, remaval is a high
priority because the sediment adversely affects the

Maintenance

Woody Debris/Trash: $590,000
Concrete Debris: $150,000
Hazardous Tree: $20,000




Chris Carlson, P.E., CFM
Public Works — Stormwater
Engineering

City of Loveland, CO
Chris.Carlson@cityofloveland.org

Questions

.‘ 8 Andrew Earles, Ph.D., P.E.
£ ' iii iliH i'i & Julia Traylor

a@ | [pus ‘ll !I. e Wright Water Engineers, Inc.

Denver, CO

aearles@wrightwater.com

jtraylor@wrightwater.com

Scott Schreiber, P.E.
Wright Water Engineers, Inc.

IG THOMPSON e clnsoes Springs, €O

o RIVER CORRIDOR MASTER PLAN emsbieiion) | sschreiber@wrightwater.com



WATERSHED FRAMEWORK: TO MANAGE
RUNOFF AND CREATE LOW MAINTENANCE
STREAM — STROH TRIBUTARY CASE STUDY

by: Jacob James, P.E., CFM
Town of Parker, Colorado

Barbara Chongtoua, P.E.
Urban Drainage & Flood Control District

Jim Wulliman, P.E., Sara Johnson, P.E., CFM, Katy Shaneyfelt, E.l., and
Sam Rogers, P.E., CFM
Muller Engineering Company
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Wright Water Engineers, Inc.

Senterber 26. 2018 2018 Colorado Association of Stormwater &
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Overview
I

0 The Development Process - Seeking a Win-Win
Approach

0 Reducing Runoff and Laying Out the Land
0 Costs of Development
0 Modeling

O Lessons Learned and Technical Conclusions



Process of Development
N

Stormwater Master Plan

Annexation Agreements/
Pre-Development Agreements

Subdivision/Site Layout
Sketch Plan

Preliminary Plan
Final Plat




Process of Development

Prior to development

O Major Drainage Master
Planning

Annexation Agreements/

Pre-Development Agreements

B Based on assumptions of how
watershed will develop Subdivision/Site Layout
m Future developed flows guide Sketch Plan

anticipated stabilization

needs Preliminary Plan
m Cannot be progressed Final Plat

beyond concept level due to




Process of Development

N
Preparation for development

Annexation Agreements/

Stormwater Master Plan
O Annexation Agreements/Pre-

Development Agreements

Pre-Development Agreements
m |[dentifies development

obligations to build Subdivision/Site Layout
infrastructure

Sketch Plan

m Based on Master Plans and
preliminary engineering reports Preliminary Plan

® Timing of improvements Final Plat

m Constructed by developer or
fee in lieu Construction




Process of Development

Active development stage

O Subdivision/Site Planning
m Sketch 30%

B Developers submit concept
design documents

m Obligations within
annexation/pre-
development agreements
coordinated with early
design documents Final Plat

Annexation Agreements/

Pre-Development Agreements

Subdivision /Site Layout

Sketch Plan

Preliminary Plan

Construction




Process of Development
N

Active development stage
Annexation Agreements/
Pre-Development Agreements

O Subdivision/Site Planning
® Preliminary 70%

B Developers submit
preliminary design Subdivision/Site Layout
documents
Sketch Plan
Preliminary Plan

Final Plat




Process of Development
N

Active development stage
O Subdivision/Site Planning
Annexation Agreements/
Pre-Development Agreements
Subdivision/Site Layout
m Cost estimates are finalized / ¢

for securities and /or fee in Sketch Plan

lieu obligations

Preliminary Plan
m Development agreements are
finalized codifying Final Plat

obligations and triggers

m Final Plat




Process of Development
T

Active development stage

O Construction

Annexation Agreements/

m Inspection of public infrastructure
during construction through final

acceptance and transfer to Subdivision/Site Layout
municipality

Sketch Plan

Pre-Development Agreements

Preliminary Plan

Final Plat

Construction




Challenges & Constraints
N

O Development obligations are
. Stormwater Master Plan
determined well before
understanding the true impact Annexation Agreements/
of developmenf Pre-Development Agreements

O Stormwater master plans need

: Subdivision/Site Layout
to be updated and interpreted

O Development design can occur
with limited communication; —
opportunities and critical
information may be missed

O Submittal reviews may produce

lengthy comments and design
revisions




Seeking a Win-Win
-

O Dynamic, concurrent
o Stormwater Master Plan
stormwater planning

B Stormwater design is
incorporated throughout process

Annexation Agreements/
Pre-Development Agreements

Subdivision/Site Layout

Sketch Plan

m Efforts are collaborative

m Feedback loop is continuous,
reducing rework

m Stormwater informs layout

m Uses open spaces to reduce
runoff and soften streams

Preliminary Plan

B Infrastructure costs are reduced Final Plat

®m Long-term maintenance costs are
reduced

Construction

m Provides value to community | _ L L o o o o e e e e o



Seeking a Win-Win
-

O Dynamic, concurrent
o Stormwater Master Plan
stormwater planning

B Stormwater design is
incorporated throughout process

Annexation Agreements/
Pre-Development Agreements

Subdivision/Site Layout

Sketch Plan

m Efforts are collaborative

m Feedback loop is continuous,
reducing rework

m Stormwater informs layout

m Uses open spaces to reduce
runoff and soften streams

Preliminary Plan

B Infrastructure costs are reduced Final Plat

®m Long-term maintenance costs are
reduced

Construction

m Provides value to community | _ L L o o o o e e e e o



Reducing Runoff, Softening Streams

O Soil £
O Loamy texture O (humus or organic
A (topsoil)
O Organic
E (eluviated horizon)
O Low salts

B (subsoil)

C (parent material)

R (bedrock)




Reducing Runoff, Softening Streams

T
O Air
O Avoid over-compaction
O Rip, scarify, disc o,
O Encourage root
pathways

Leaves <—

Roots <

Only you can

prevent bad

\ no moderate heavy
porosity! compaction compaction compaction




Reducing Runoff, Softening Streams

I
0 Vegetation

O Establish dense turf-forming grass for surface
roughness

O Consider native, deep rooted vegetation for
pPathways iNtO SOl s v T

i N 1993
[}

ST~ N R R ST

T & &




Reducing Runoff, Softening Streams

]
0 Ecology

O A cup of topsoil contairfiesy
200 billion bacteria %

20 million bacteria species___

60 miles of fungi _." . 9 i

20 million protozoa

100,000 nematodes
50,000 arthropods

...and an earthwor



Reducing Runoff, Softening Streams

e
0O Water

O Distribute runoff over
vegetated open spaces

O Water sustains the life of B
the soil and vegetation

O Runoff is reduced via

Interception

Infiltration

Evapotranspiration

Deep percolation



Reducing Runoff, Softening Streams
-

Soil,
Air,
Vegetation,

Ecology,
Water

Symbiosis between soil, air,
vegetation, ecology, and
water:

1. Saves water in the land
to support life

2. Saves water courses
3. Saves water quality

4. Saves water supply



Reducing Runoff, Softening Streams

[ ]
SAVE Water in Conventional Runoff Reduction
Curb and Gutter w/ Inlet Slotted Curb
landscape .
areds

.‘ Directly Connected Impervious Area (DCIA) .‘1 Unconnected Impervious Area (UIA)

Separate Pervious Area (SPA) D Receiving Pervious Area (RPA)




Laying Out the Land
o

SAVE Water in the stream network




Laying Out the Land
N

Urban Truncated and Impacted

Development Stream Network

Downstream
Regional
Detention




Laying Out the Land

]
Preserved Stream
Clustered Urban Network
Development | Distributed
- , Detention
{
Neighborhood i
Scale ’
(B Scale) 1 .

10 to 40 ac | 1 \



Laying Out the Land
N




Laying Out the Land
N

Grass swales rather than storm sewers
. ¥ —'|'1“‘\‘!":-RE:!\%E\\“§X‘!_ e D i




Laying Out the Land
N

Distributed detention rather than downstream detention

o A S A -

- o L




Laying Out the Land
N




- Costs of Development



Oak Gulch Watershed




Oak Gulch Planning Timeline

[
Updq’red
Analysis
ks = Drops
OSP Checks P
(2003) (2016)
$18,715,963 $32,604,342
OSP Addendum AddiﬁOl‘lQl
(2015) Analysis for
$22,176,659 West Stroh
Tributary

(2018)



Lot Layout
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Stormwater Layout
o

Traditional Low Maintenance Stream
Distributed Detention




Stormwater Layout

Low Maintenance Stream
(Distributed Detention)




West Stroh Hydraulic Profile — 100-yr Event

Proposed:

- No Detention

e een 100-yT EX

= @ = 100-yr PR with DD
i 100-yT PR no DD
800
Existing
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3
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L 400
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Proposed: "
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West Stroh Tributary Cost
—

Watershed Framework Stroh Ranch
Service Plan Cost Comparison

Estimated Cost

Traditional Approach
Stream Restoration

$9,888,227 $5,778,192
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B-Scale

Scenario 2




-Scale

C

Scenario 3
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GRASS SWALE

PATIO
’Q& DOWNSPOUT

| (TYP.)
BUILDING
FOOTPRINT SURFACE TYPES
[ ] UNCONNECTED IMPERVIOUS AREA (UIA)
[] RECENING PERVIOUS AREA (RPA)
[ ] DIRECTLY CONNECTED IMPERVIOUS AREA (DCIA)
[ | SEPARATE PERVIOUS AREA (SPA)
PORCH GARAGE
|

CROWN OF STREET &




Cover-type Distribution
N

Surface Type Distribution
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Area (acres)
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West Stroh Gulch Watershed
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Continuous Simulation

1 Water budget analysis
0 Rainfall time series

0 Evapotranspiration &
groundwater

11 Accounting for irrigation

1 Why do continuous
simulation?



Hydrologic Model

Infiltration

Conceptual
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Evaporation &
Evapotranspiration
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SWMM Hydrographs — Traditional versus

Green
e

45

40-

3.5-

Total Inflow (CFS)
= = N N
S S

o
(0

0.2

Total Inflows (CFS)

0.0 i " .i.l

L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
Jan Jan Feb Feb Mar Mar Apr Apr May  May Jun Jun Jul Jul Aug Aug Sep  Sep Oct Oct Moy Mov Dec Dec Jan
2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2011




Technical Conclusions

0 Traditional modeling practices for stormwater master planning are
at a scale that fails to capture many watershed processes that affect
infiltration.

0 Often, the tributary network upstream of a regional detention
facility is sacrificed for development.

0 Using a distributed approach protects or recreates the functions of
the lower order tributary network.

0 Benefits reduce the peak rates and volumes of runoff for design
events and help shift the water budget back toward a more natural
condition.

11 For the study areaq, the low-maintenance stream approach with
distributed FSD results in infrastructure savings of approximately
20%, while providing a more aesthetic and environmentally sensitive
approach to managing stormwater runoff.



Lessons Learned

0 Early communication of expectations, minimize later costs and
frustrations

o1 Understand which type of developer/landowner you are working
with

11 Development regulations vary between municipalities
0 Incentives based on runoff reduction need to be clearly defined

01 Requires close coordination with Planning Department, Developer,
H&H modeler

0 This pilot needs to culminate in documentation that is easy to
understand and follow
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Questions & Answers
e
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Town of Parker
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