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South Platte River restoration plan ERAREEES
Signed by officials Restoring Streams to Help the Environment
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LA River restoration project to receive $28M from infrastructure law

QUICK SUMMARY

* Mare than 20 miles of stream has been
+ There are 22 stream restoration projects currently in design, totaling roughty 19 miles.
* Nine stream restoration projects, totaling four miles, are under construction.

an 750 mites of perenniad stroams. of which anout 7

TOBY CREEK: RESTORATION AND AN
OPPORTUNITY FOR LEARNING

INNOVATION | MARCH 15, 2023
IHow ‘Daylighting” Buried
Waterways Is Revitalizing Cities
Across America

Urban centers are exhuming creeks and streams once covered up
to control floodwater—and bringing life back in the process
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Clear Goals and Objectives

Project Goals

* Improve the hydraulic and geomorphic
function of Toby and Mallard Creek to
create a foundation for potential
improvements of water quality and
aquatic/terrestrial habitat of the site’s
streams and floodplain.

* Create a more resilient stream reach
whose hydraulic geometry and
geomorphology can better withstand
changes in the climate, adjacent land
use changes, and development in the
watershed.

Objectives Cont.

* Create local slope and bed-depth variability in the stream profile by
adding instream structures like rock and log vanes, J-hook vanes,
variable rock log riffles, and toe wood.

* Increase dissolved oxygen concentrations through in-stream
structures and the turbulence they produce.

= Stabilize stream banks using bicengineering and/or specific natural
channel design techniques for each reach based on constraints and
opportunities.

* Reduce bank source sediment by implementing bank stabilization and
natural channel design techniques.

Retrofit direct discharge points {e.g., channels and pipes) with pocket
wetlands, level spreaders, regenerative stormwater conveyances
(RSCs), or stabilized rock-step outfalls,




Solve $9$9% of Problems With $

Regulating
Air quality, dimate, water

haza‘ds, pdllnatlm N' e » B — Pacmulebelts.com

Supporting

Nutrient cycling water
cyding, soil formation, .o o
Culturd it Provisioning
Ethical values, Food, fiber, biomass
existence values fuel, freshwater,

recreation and ecotourism and natural medicines

]

Source: The Millennium Ecosystem Assessment defined these four categories of
ecosystem services that contribute to human well-being each underpinned by
biodiversity



Floodplains and buffers - love them, protect
them and restore them.
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Floodplains and buffers - love them, protect
them and restore them.

1.2 miles of protected or restored floodplain 500-700 bioretention basins






Threshold vs Alluvial Channel Design










More and Bigger is Not Always Better




Understand Momentum and Velocity Relative
to Geometry and Resistance for YOUR System

Table 8-3. Design parameters for naturalized channels

Design Parameter

Design Value
Maximum 100-year depth outside of bankfull channel 5fi
Roughness values Per Table 8-5
Maximum 5-year velocity, main channel (within bankfull 5 fi/s
channel width) (ft/s)
Maximum 100-year velocity, main channel (within bankfull 7 fi/s
channel width) (ft/s)
Froude No., 5-year, main channel (within bankfull channel 0.7
width)
Froude No., 100-year, main channel (within bankfull channel 0.8
width)




Return Intervals are Used to Assign
Risk, Not to Design Streams

Table 8-3. Design parameters for naturalized channels

. .
Design Parameter st Walkie F USGS
Moiteiun 100-yesr depouisiieror banktill chinel 2 USGS 02146507 LITTLE SUGAR C AT ARCHDALE DR AT CHARLOTTE, NC
Roughness values Per Table 8-5
Maximum S-year velocity, main channel (within bankfull 5 ft/s 14
channel width) (ft/s)
Maximum 100-year velocity, main channel (within bankfull 7 fi/s 12
channel width) (ft/s) B
Froude No., 5-year, main channel (within bankfull channel 0.7 &~ 16
width) S g
Froude No., 100-year, main channel (within bankfull channel 0.8 <
width) o e ‘ ‘ ‘ l ‘
Maximum shear stress, 100-year, main channel (within 1.2 Ib/sf '.; I | Ba-nkﬂ:LIII | . ||| | |
. T4
Minimum bankfull capacity of bankfull channel (based on 70% of 2-year discharge or 3 L _LL bk i L“_L |. ) M LlJ
future development conditions) 10% of 100-yr discharge, 2 == —
whichever is greater’ a
' S 3 57 4 Sep Howv Jan Har Hay Jul Sep
Minimum bankfull channel width/depth ratio (Equation 8-3) 9 og17 og17 o918 og1g o918 og1g oglg
Minimum entrenchment ratio (Equation 8-4) 3
Maximum longitudinal slope of low flow channel (assuming 0.2 percent — Gage height
unlined, unvegetated low flow channel) == Feriod of approved data
Bankfull channel sinuosity (Equation 8-5) 1.1to 1.3 === Period of provisional data
Maximum overbank side slope 4(H):1(V) — Tropical Storn Jerry Peak Stage August 27, 1995
Maximum bankfull side slope 2.5(H):1(V) — Hational Heather Serwvice Floodztage
Minimum radius of curvature 2.5 times top width Operational linit (nininun}

'Roughly equivalent to a 1.5-year event based on extrapolation of regional data.



Urban curves should match rural curves if geology
and climate are the same for the region. Bankfull
events will just occur more frequently.

Bankfull Cross-Sectional Area (ft . )
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You can make a stream more stable and healthier
by making the low flow base flow channel smaller

North Carolina Rural Pledmont Reglonal Curves: Drainage Area vs, Low Flow Width
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1000

| ]
{ g y = 24 076x
; ; ¥ = 0 802¢
| :
! ™
| : RO BI02
R=0Dw74
0
100 { 1y L :
| . -
| . 1
| "1ile il
{ | . 4
; p_/x. .’_4 ‘. e *  Padoort B
. | - LALIE" e *  Puoeont Une
soll— e :
.~ .- o Fromct Pores
- o~ :
. ‘_.,’ ‘ . . Power (Pracmont R
!
™ » A Power (Paamont Lvoan|
AT P
10 1 Fower (Progmct Ponss)
L i :
| :
| :
| : |
| . ]
4
\
\
‘ !
01 1 10 100 1000

Drainage Area (square miles)



















» . .. . o™ -~ >
A g Ak
o Cyring? e ST ST
b
R VAL

£

-

g

uild in natural variability
and variety



Adjust the bed and bank material to match
the plan, profile, cross-section




djust the bed and bank material to match
the plan, profile, cross-section




Adjusting plan and profile
can minimize bank
stabilization
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I’ve never seen a pipe outfall in
the wild - mixing green and grey
in urban designs



Transitions from Built Environment to
Natural Environment




Respect the Past and Plan for the Future
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(Editor's mole: This s the
ird ol four arficies on Lt L R N
hear Creek's pollstion  proo.

Py PAT STITNH

The Past Wasn’t Always That Great

A Tip: Don’t Go Near The Water

’ (Edilor's note: Reperter Pat Lammers says (hat someone is
Stith spent six weeks Investigat- pedng to have o clean it up

. ing pollatien In Little Sugar A S e

. Creck. This Is the first of his ewer am uga, 1 l\\(l’:'r‘r n::v:.m e

X four reperts.) wage s (lowing he

By PAT STITH Hidden Valley and heads south.  walk a mile to throw something Lo
i west. (hrough industrial North in the

Loopholes
Can’t Halt
Pollution

Continued From Front Page

Waste Pollutes
County Creeks

Seme ol "‘ln e whe are and estimated the 1olal volume
hscharging wasies nlo crecks o wasics during the past year
in Mechleahurg tmmu are as ot 3 gallons
and  sides  were llard wilh
hrown muck

ollulion In Sugar Creek (Left) And Rusting Bedsprings \dd Te Unsizhtliness

Pollution’s Cheaper Than Cleaning Up

would be thed down for the next

’

two years.™

A Sewer Named Sugar

ment, the Sate

THE OTHER AGENCY
sponsible for pollution abare.

Law Loopholes Allow Pollution Leak

(Ediors's Note: This is the
second of four arlicies by Pat
SUth an Litle Sagar Creek and
the extent of Hx poliution,)

By PAT STITH
Wewy STl Weiter

There are Joopholes in the
North Carolina law threugh
which poliution flows into Little
Sugar Creck

The manager
of the Minit
Car Wash om
E. Fourth St
says s wash
waler is piped
inte the creck
That waler
conlaing soup
and oll but no-
body does any-
thing about " I
hecause it's
not against the law.

Minit Car Wash = nat by
itsell, of course.

Charlotte News Headlines — 1969

A Iributary of Irwin CUreek,
near W. Independence Bivd., is
black with wasles from a
heavy indusiry nearby, But,
apparently, no law has been
violated.

A polluter that was dumping
unircated wasies into the creek
prior 1o March 1, 1962, isal
vieloting the law unless it's
been told by the N.C. Board ol
Water and Air Hesources 1o
stop,
i that agency doesn’t know
aboul H—and it didn't know
about the W. Independence
industry—then there is no vio-
Iation,

In parl, Liile Sugar s an
oPen sewfr Becawse Lhe siale
has  assigned W Ihe Jowest
classiiication allowed by (he
federal government,

It must carry (be runolf from
cily sireets so the state reasons
e o i - 1 ’y ¥ 3 =

Courtesy of Mecklenburg Co.



People are a Species of Concern
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Urban Stream
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Waterbo dy Improved N!cl_)fvwell Creek was listed as Impaaret! by the North Carolina
Division of Water Resources (NCOWR) in 1998 because of poor

béological conditions. Since then, Mecklenburg County Storm Water Services (MCSWS) and the

towns of Huntersville and Cornelius implemented programs to restore water quality. A low impact

development (LID) ordinance was adopted by the Town of Huntersville in 2003 to mitigate the impact
of new development. Nonpoint pollution sources continue to be addressed by implementing stream

restoration projects and installing retrofit stormwater control measures (SCMs). These efforts have
led to improved benthos populations, prompting a change in the water quality status of a 2.7-mile
stretch upstream from the mouth of Mountain Island Lake from 4b (impaired, with management
strategy in place) to 1b (meets water quality criteria, with management strategy in place) in 2020.

Problem

The McDowell Creek wistershed & in northern
Meciklenburg County, with 82% and 18% of the
watershed in Huntersville and Comelius, respectively
[Figure 1). Approxemately 80% of the watershed s
regulated as a water supply watershed dus to is prox
imity to Chatlotte Water's drinking water intake. Urban
sprawl in the 19905 and =arly 20005 led 10 increased
stormwater runoff and detesioration of water qualty
in McDowell Cree. The poilution sources consisted
mainly of sediment from construction sites, upstream
bank erosion, and runoff from impervious areas, which
resulted in poor matream hatitat condiions.

In 1998 NCOWR added 2 S-mille segment of McDowell
Creek to the Clean Water Act [CWA] section 303{d)

list of impaired waters due to a decine in the benthos
population. Detailed analysis and water quality madels
developed in the early 2000s predicted increases in
sediment and nutrient loading, peak flow rates, and
runaff volumes with ongoing development. If left
unmitigated, the increases could further degrade
water quality and affect the downstream drinking
water intake.

Story Highlights

MCSWS and the towns of Huntersville and Cornelies
have partnered to implement watershed programs to
pratect and restore water guality. Efforts have focused
o0 structural and management controls to treat
stormwater runoff and stabiiee the stream channels.

e g
T -y
= | R

Figure 1 The McOowel| Creek watershed iz in
authwestern North € na

An LID ordanance adopted o 2003 by the Town of
Huntersvilie placed strict stormwater runaff trestment
reguirements on all new development, beyond what =
required by the water supply watershed reguirements
Az part of this ordinance, high-densty developments
must install LID SCMe that can achieve an average
annual total suspended salid [TSS) removal of 85%
from the first 1 inch of rainfall

Restoration Works

e

In 2008, MCSWS developed the McDowell Creek
Watershed Management Plan to address pre-exsting
sources of poflution. The plan identified and priontized
areas for stream restoration and enhancement to
improve water quality conditions. Restoration of more
than 2.1 mies of the main stem of McDowed Creek,
from Birkdale Village to Gilead Road, was completed
in 2016 and encompassed hahitat improvements in a
severely mroded section of the stream (Figure 2). This
project, simlar to other restoration projects in the
watershed, invoived stablizing stream banks and add
Ing n-stream structures that provide diverse habstats
for aquatic organsms. To date, & iotal of 103 stream
miles have been restored in the waterhed, with an
additional 1.8 miles in active construction {Figure 1)

MCSWS' coptal improvement program {C1P), with
partial funding from the North Carolina Clean Water
Management Trust Fund {now known 2s the North
Carplna Land and Water Fund [NCLWF]} and the CWA
section 319 program, has supported the mstallation of
retrofit SCMs. Mare than 25 SCMs have been retrafit-
ted nto previously untreated area through the CIP

In total, mote than SS0 indwidual SCMs have been
constructed, mostly to comgly with land development
ordinances in Huntersville and Cornelius. Other initia-
trves, such as wetiand restoration and targeted land
acguisitions, have also heen implemented.

Results

In 2017, NCOWR sampled the benthos in McDowel
Ceeek. NCOWR used the presence of Ephemeroptera,
Plecoptera and Trichoptera (EPT), which are pollubon
sensitive henthas, to assess the condition of the
stream. The abundance of EPT m 2017 was sgnificantly
higher than the value for the previous three assess-
ments, leading to a jump in the bioclassification of the
stream fram fowr to good-fair {Table 1). As a result of the
good-foir rating, NCOWR removed the benthos impair
ment far a 2.7-mile stretch of McDowell Creek in 2020

Table 1. McDowell Creek benthos data

Yew | BT | EPTH | Badmsifcatim
2 15 I 77 I Good-Fair
2012 B &02 Fair
2007 L} S Fair
2002 8 59 Fair

Sl = Sami ke

oﬂ(i" ‘?4;, US. Environment o Protection Agency
7
o . Office of Water
‘é Washington, DC
[
-
S EPA BAL-F-22-001AA
" ,.,,0‘@ November 2022

Il Creemk (Bridale
t

Silead) stream

MCSWS also conducts annual benthic macromverte
brate assessments at two monitoring locations (see
Fgure 1) on the main stem. Mantoring data from these
sites, one af which coincides with the NCIWR sampling
location, shows higher average EPT indices between
2017 and 2021 compared to the previous five years

Water chemistry data also continues to show reduced
sediment and nutrient kading. Long-term trend analy
sis indicates significant reductions in TSS (48%], total
phosphorus (34%), and nitrate/nitrite (13%) between
2005 and 2021. Together, smprovements in McDowell
Creek indicate the effectivensss of the numerous
watershed indtiatives. Planned future stream restora
tion projects, SCMs, and ongoing implementation of
LD practices will ensure the long-term restoration and
protection of water quality.

Partners and Funding

Many watershed partners have contributed to restara
tion efforts. Work began in 2009, and projects have
hieen directly funded by the tawns of Cornelius and
Huntersvilie, MCSWS, the City of Charlotte's Stream
and Wetiand Mitigation Bank, and private wetland mat
gatian bankers, Approxamately $12 mdlion in capital
mvestment has come from MCSWS and funding part-
ners. Funding has also been provided by the NCLWF,
CWA Section 319 Grant Program, North Caralina
Wiater Resources Developmert Grant Program, and
the American Recovery and Asinvestment Act. MCSWS
received a total of $1.1 milion m section 319 grant
maney for several projects m the watershed

Rusty Razzelle, Mecklenburg County
S80-318-3217 « ristyrorzelle MeckNC gov

Rishi 8astakoti, PhD, NC Division of Water Resowrces
919-707.3623 » rishi bastakoti@ncdenr.gay



emember That an Urban Stream Will Be
the Only Stream in Many Kids’ Lives




Questions?
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