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Maintaining and Restoring
Aquatic Life Passage in an
Urban System

October 5, 2023

Kristen O’Reilly
401/404 Permitting Supervisor

Charlotte Storm Water Services
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Presentation Objectives AN,

401/404 Permitting G S TR

» Learn about Charlotte’s permitting program
» Learn about common issues and lessons learned

X 3 = -
< = y ) N .

) v - 3
: - ? -

ar

,“. v n 3 L]
1Y ' o it -
' TR A

StormWater.CharMeck.org



/ Charfolte-Meckienburg

¢STORM

What is 401/404 Permitting? L4

Section 404 requires authorization from the Secretary of the Army, acting
through the Corps of Engineers, for the discharge of dredged or fill material into

all waters of the United States.

U.S. Army Corps
of Engineers

Section 401 requires a Water Quality Certification for any federally
Nc permitted or licensed activity that may result in a discharge to waters of the U.S.

Environmental
Quality

Other federal regulations triggered if 404 permitting is required:

Endangered Species Act Bald and Golden Eagle Protection Act

Migratory Bird Act National Historic Preservation Act

StormWater.CharMeck.org
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What is 401/404 Permitting? % U

Jurisdictional Determination - USACE

Identification and location of aquatic resources and determination of whether they are WOTUS.

Nationwide Permit (NWP) - USACE

Issued nationwide to streamline the authorization of activities that result in no more than minimal
individual and cumulative adverse environmental effects.

» Many require notification to the district engineer before commencing activities.

» NWP 3 and NWP 27 are most commonly used for stormwater utility and stream restoration projects.

Regional General Permit (RGP) - USACE

Developed regionally within each USACE district to address local issues. These differ across the state.

Water Quality General Certifications (WQGC) - NCDEQ

Issued statewide to maintain water quality standards. There is a WQGC that corresponds to each NWP or
RGP.

StormWater.CharMeck.org 6



Charlotte Storm Water Services

City of Charlotte

» largest municipality in North Carolina
» 15th largest city in the U.S.
» population of ~ 900,000 residents
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REPAIR PROJECTS PLANNED FOR COMPLETION BY FISCAL YEAR

-

Charlotte Storm Water Services

» 100,000+ existing storm drains
» 3,800+ miles of pipe

> 2,400 miles of open drainage and streams [= &€
» 210 staff

> FY2024 capital budget is S91M

| > Surface Water Quality Team - 23 staff
including 4 permitting staff.

baseline

FY2020 FY2021 FY2022 FY2023 FY2024
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Charlotte Storm Water Services

City of Charlotte

» largest municipality in North Carolina
» 15th largest city in the U.S.
» population of ~ 900,000 residents
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REPAIR PROJECTS PLANNED FOR COMPLETION BY FISCAL YEAR

Charlotte Storm Water S in 2047,
the USACE issued RGP 163 and

» 100,000+ existing storm dre NCDEQ issued WQGC 4508 to CSWS
» 3,800+ miles of pipe

» 2,400 miles of open drainag
» 210 staff

> FY2024 capital budget is S91M

| > Surface Water Quality Team - 23 staff
including 4 permitting staff.

and streams i
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Charlotte Storm Water Services Y
Regional General Permit

Examples of Activities Covered:
» Replacing and repairing culverts
» Rip rap and in-stream structures
» Stream channel relocations
» Streambank stabilization

> Pond maintenance

Example Thresholds for Notification:

Streams

» Permanent Loss: 150LF
» Permanent Impacts 500LF
» Temporary 1,000LF

# of Projects Permitted:
> FY17 - FY23 191
> FY23 41

StormWater.CharMeck.org
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A few RGP and GC Conditions: I A b
* Aquatic Passage: Bury culverts. Maintain stream width »

* Rip Rap: Minimize, sufficient size, keyed in, water must
flow over

e Headcuts: Minimize destabilization

* Riparian corridors: Retain/reestablish tree and shrub
cover.

* Soft bank stabilization and natural channel design:
where practicable

e Pump arounds. Work in the dry.

e Erosion control. Compliance with NCGO1. No plastic
mesh.

StormWater.CharMeck.org
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Charlotte Storm Water Services
Regional General Permit
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Purpose and Need
Avoid and Minimize
Maintain or Restore Aquatic Passage

StormWater.CharMeck.org
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Regional General Permit TS

Aquatic Life Passage

» Bury culverts
» > 48" culvert — bury 1’
» < 48" culverts — bury 20%
» Maintain stream width through the culvert
» Slopes < 2.5%

Culvert Study

> Bottomless are most successful. RCP are the least

» Multiple barrels are better than single barrels

» Slopes < ~1.4% are most successful

StormWater.CharMeck.org




Charlotte Storm Water Services
Regional General Permit
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Aquatic Life Passage

» Bury culverts
» > 48" culvert — bury 1’
» < 48" culverts — bury 20%
» Maintain stream width through the culvert
» Slopes < 2.5%

Culvert Study
» Bottomless are most successful. RCP are the least E i
» Multiple barrels are better than single barrels

» Slopes < ~1.4% are most successful
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Baffles and drops

| sills and Baffles |
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I Stilling basins I

Currently, the agencies
—| do not prefer stilling
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Baffles need to be > 1’

Drops cannot be > 6”
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January 2021

October 2019
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Three-sided culverts
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Smooth transition in & out of culverts 2208
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Rock Sills

Rock sills
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Culvert slopes < 2.5%

E $ —E8
k"
G4z ’ ELF
TEMP. ROAD E PR. GRADE AEdz
[SEE DETAILS - SHEET T-1] —
|=II'_ H]
/
/ .
I|
/
GAA
,‘{ \ [Ty
E&4 "
B 0 L BT IS EER(IEHT SEAEH
WP 1A LS N SIEEL DAL
ISEE CETAl. - SH2ZT™ 5
—_ | Bl
B N __EX. 45 LF 36" RCF
&aD - D | 70 BE REMGVED IHSTALL STONE AND SGIL BEHIND THE #° SILLS N CULVERT BOTTGM
- 3 & | B TO & TOTAL DEPTH OF 38", 8" LAYER OF ABC STOKE Okl THE BOTTOM SHD
4" LAYER OF SQIL EECAVATED FROM SITE QN TOF
INSTALL STONE AND SIL BEHIND THE 1° SILLS IN CULVERT BOTTOM
T [ TO A TOTAL DEPTH OF 7, 5" LAYER OF ABC STONE ON THE BOTTOM AND
PR F I %, i B" LAYER OF S0IL EECAVATED FROM SITE OH TOR
BLF B ¥ TRGED @ 5 A% | e emns aeer 8
76 !
VERTICAL BEHD 2 (¥BE-2) || R
STA; 1+83 ! ——
ELEY: 673,38 II i ) —— -
_‘III II I -—PRRlF!?IFHCEﬂmR halea ES
P —— - § .-
PSR L LT HCEG G T8 6 |'| | cAST i PLACE I THE PIELD 8°H X 8"W $PACED EVERY -
577 6.0 COMCRETE SILLS EXCEFT THE TWD SILLS FOLLOWING THE N —
YERTICAL BEMD 1 [VB-1} |I L wERTICAL BENDS 12"+ X &'W CONCRETE SILLS IN CULVERT BOTTOM WITH A
STA 1429 ° 3.5 WIDE CPENING N THE MIDOLE T CONVEY BASEFLOW
ELEY: 875.90 |SEE DETAILS - SHEET &)
] i 1 '
2+25 2400 1+50 HW-1-HW-2  1:00 0+50

StormWater.CharMeck.org

CENTERLIMNE ALIZHMENT

HADITARTE L EC Al B 4T =




: ‘4, 4, STORM
Rip Rap £ ¢ _{WATER

Services ==—/—=

Rip Rap

 Size, specs and
extent match the
plans.

« Keyed into the banks.
 Sized not to move.

Water flows over rip
rap. N

Mg SV ,_,‘ <"\ ;
Not keyed in and too small for cla
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Rip Rap

 Size, specs and
extent match the
plans.

 Keyed into the banks.

e Sized not to move.

Water flows over rip
rap.

StormWater.CharMeck.org
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Minimize removal of vegetation &
reestablish native species

Live stakes are great for
Live Stake Bare Root Tubeling Containerized Balled and Burlapped stabilizing banks.
- 3 :l“ ‘ “ 7% \‘

(".“ contif

The goal is to reestablish a healthy woody buffer.

Invasives make it difficult.

Ensure planting plans and nursery replacements are native to NC.
Stick to the planting season.

StormWater.CharMeck.org
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Bank Stabilization

Hard bank Stabilization N i)
Rock toe with a vegetated Geogrid
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Stabilization — no plastic netting

|

Proper installation of natural biodegradable matting is critical.
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Stabilization — no plastic netting

Proper installation of natural biodegradable matting is critical.
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INTRODUCTORY GUIDE TO

STREAM DETAIL RESTORATION SITE

@ idance Document VEGET ATION

1. Sills—Rock and Log
2. Riffles—Constructed and Variable

3. Vanes—Rock Cross Vane, Boulder J-Hook Vane, Double Drop Boulder Cross Vane,
Log Cross Vane, and Angled Log Vane

4. Bank Stabilization—Boulder/Rock Toe, Toe Wood, Vegetated Soil Lift
5. Rock Drop Structure

StormWater.CharMeck.org
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Questions? A

Kristen O’Reilly

” Charlotte-Mecklenburg Storm Water Services
- (704) 517-0814 | Kristen.Oreilly@charlottenc.gov

®
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