Dwayne Stenlund

Minnesota Department of
Transportation

Could Changes in Road Design Drive Lower
Salt Utilization or Loss to the Environment?
Drainage, Inlets, Plants and Soils




Design ldeas for Salt Reduction and Climate
Resilience.
Could Changes in Road Design Drive Lower Salt
Ut|I|zat|on or Loss to the Enwronment?
- Drainage, Inlets, Plants and Soils.

~ Live Streamed
*-August 2,2022
Dwayn _____Stenlund MSc., CPESC
_MnaDOT Office of Envifénmental Stewardship







19.03% N '93718710.67" Wikelevy B7Z ft eye alfesl23HE ’\1;}



/
HOW Cr

i

¢

tic

ity of nké
ity of wa

o



ALy,
|| g







Cﬁptd?é%_and Reuse __ * Organic Stru_ﬁf i

T

G ‘Using drainage and-suns eto e Salt tolerantf\j,eég;étﬁ"c;i@)'ﬁn* ‘

‘Ié | . {Mriﬁg plants Volomacoio




'ﬁi

r'"‘..

o SCEael
! EAGLE WINDOW PL&

I hu_!_







Between Storm Salt Harvest and Reuse ARCH

% \£| https://stormwater.pcastate.mn.us/index.php?title=M54_fact_sheet_-_Street_%26_Parking_Lot_Sweepin AD in {“ A | =
P! P php g ping ] L H

MNAVIGATION

Main page

Table of contents

Index (Categories)

What's new

Response to comments

Future updates

Events

In the News

Funding

Recent changes

Help

Export to pdf
TOOLS

What finks here

Related changes

Special pages

Printable version

Permanent link

Page information
MPCA LINKS

MPCA Homepage

Starmwater

Policies / Disclaimers

Minnesota Stormwater Manual | Qsearcn | SearchHep  Login

MS4 fact sheet - Street & Parking Lot Sweeping S

Pollutants collect on surfaces in between storm events as a result of atmospheric deposition, vehicle emissions, winter
road maintenance, construction site debris, trash, road wear and tear, and litter from adjacent lawn maintenance
(grass clippings). Sweeping of materials such as sand, salt, leaves and debris from city streets, parking lots and
sidewalks prevents them from being washed into storm sewers and surface waters. Timing, frequency and critical area
targeting greatly influence the effectiveness of sweeping.

This fact sheet provides an overview of studies assessing the benefits of street and parking lot sweeping and guidance
on improving the pollution reduction benefits of sweeping programs applicable to Municipal Separate Storm Sewer
System (MS4) stormwater Pollution Prevention Plans (SWPPPs). For more information, also link here.

Street sweepings can be filtered and
recycled for sanding or filling Image
Courtesy of Emmons & Olivier
Resources, Inc.

Benefits and pollution reduction

Regular street sweeping reduces the amount of pollutants that get washed into the storm drain and ultimately
discharge to lakes, rivers and wetlands. Targeted pollutants include sediment, trash and debris, leaves, organic matter
and nutrients; metals and hydrocarbons. The following pollutant removal efficiencies for total solids (TS). total
phosphorus {TP) and total nitrogen (TN) are from a conceptual model developed by the Center for Watershed
Protection based on research findings from a variety of studies.

The lower removal efficiencies represent monthly street sweeping by a mechanical street sweeper. The upper
efficiencies characterize the pollutant removal efficiencies using a regenerative air or vacuum street sweeper at weekly
frequencies. Note that the relatively high frequencies of sweeping generate particularly low removal efficiencies,
indicating that sweeping, although an effective aesthetic practice, does not necessarily translate into improved water el
quality. This is a similar finding of Selbig and Bannerman (2007) in their study of street sweeping in Madison, WI. Even No parking for street sweeping sign
50, every pound of trash and debris removed by sweeping is another pound not entering local waterbodies.

Pollutant removal efficiencies from street sweeping for total solids, total phosphorus, and total nitrogen. Source: Deriving Reliable Pollutant
Removal Rates for Municipal Street Sweeping and Storm Drain Cleanout Programs in the Chesapeake Bay Basin. Center for Watershed Protection.
Link to this table

& TS%e TP%S TN% @

Monthly Mechanical 3

Regenerative Air/Vacuum 4

Weekly Mechanical 5

Regenerative Air/NVacuum
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Sow<Cut and Remove
Exlgting Povement

Matchline See Plan Sheet 3

To Be Avondoned

NOTES:
LEPVC PIPE WITH & GATE VALVE SHALL WAVE A MIN.IOY SLOPE

FROM FOND LOCATIONS TO FUMP STATION.

2.6" PERFORATED FVC FIPE END SHALL BE INSTALLED 05 ABOVE

FOND BOTTOMS,

J.SANCUT EXISTING PA/EMENT TO PROVIDE SWOOTH SOUARE

EDGE FOR PROPOSED VDOT STANDARD CG-2.REMOVE ADEQUATE AMOUNT

OF EXISTING PAVEMENT FOR THE PROPER INSTALLATION OF CG-2

WITHOUT DAMAGING EXISTING GUARDRAIL

AINSTALL GUARDRAIL 50 THAT THERE 15 A 2 WIN.SPACE FROM THE

BACK OF THE GUARDRAIL POST TO THE BREAX POINT OF THE CUT SLOPE.

5.THE 2 ELECTRICAL CONDUT SHALL BE NEWA TC 2,TYPE EPC-80-PVC.

6.2 CONDUIT SHALL RUN FROM THE PROPOSED PUMP STATION TO THE EXISTING
BUILDING AS SHOWN IN THE PLAN AND SHALL BE CAPPED AND LEFT EXPOSED 12
ABOVE GRADE.

F.PVE AND DUCTILE IRON PIPE.VALVES.FITTINGS AND BENDS SHALL MEET vOOT

ROAD AND BRIDGE SPECIFICATIONSLATEST EOTION.SECTION 502 FOR WATER FACILTIES,

be designed

ZPve S i
~FORCEVAN L  Froctriont
4 Gonduit Vdat 5r'd

Tpe I Inv.= 8035
GD

xap a0y

Connect Exlsting 24" Plpe
To Proposed Sfructure 4-4

2 - 12 Gate Valve
< 24 —

Evoporation Poog 803
iSee Defolls On Sheef 12)

REVIEED. STATE
£TND.

sTaTe

ROUTE | PROECT
Lynchburg District
MATTHEW LEE VA. 5 Stormwater Managemenf| 4
s D364 BUP RetrafIt

CESIGN FEATURES RELATING TO CONSTRUCTION
OR TO REGULATION 4nO CONTROL OF TR&FFIC
MaY BE SUBJECT TO CHANCE A4S DEEMED
NECESSARY BY THE DEPARTMENT

VDOT Lyrchburg District
Lynchburg, Virginia
Hydraullc Engineer

(47) 105 - 4 DIAPRE-UANUF ACTURED HDPE PUMP STATION
(TO BE_PROVIDED 8Y VOOT)
TOP » B0ES
INV.6" PYC PIPES = 798.3

Matchline See Plan Sheet 5

DENOTES PA/EMENT REMOVAL AREA

DENOTES NEW WORK PAD

REFERENCES
( PROFILES,DETAIL & DRAINAGE
DESCRIPTION SHEETS, ETC.)

Erosion Control Plan 44
Storm Sewer Profiles 7 -8
Retention Pond Detall It ) CALE
Sait Pond Detall 2 0

SIEET NG,

‘ PROMCT
|Lynchburg District 4
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ARTICULATED COMCRETE BLOCK
1SEE DETAILY SN
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W -
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Pier or other work up-

m of bubbler curtain.

Sediment deposition
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skew angle to shore, following river
bottom from deep to shallow.

Suspended sediments lose buoy-

ance and follow the bubbles to

shore and deposit for later removal.
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‘Softening” of soil reduces soil and fertility
structure

* How does NaCl change Mg
and Ca concentration of
soil?

Softening Reactions

Cations Are Not 'Stuck’ To CEC Sites - Service

They 'Exchange’ With Cations In Soil Solution
Ca(HCO,), + Q O + 2 NaHCO,

Soil Solution

Hardness Resin Exhausted Soft Water
Regeneration

Ca't

Nat
_______________________ ) +Nacl = (Q + CaCl, + NaCl
Na*

Exhausted Salt Resin Waste Excess Salt
CEC Sites




What happens

* Loss of soil structure by Ca/Mg displacement

 Holds excessive water
e Ruts easily
* |ncreased runoff

 When dry, becomes hard
* Increased erosion
* Increased difficulty establishing perennial vegetation

e Reduction in plant species diversity
* Increased taproot-type weeds

* Increased loss of perennial vegetation over time

* Native
* Sod
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Idea 5. Crosstown Commons Landscape Boulevard
Mixture for compacted, salt encrusted, poor topsoil
areas.

Seed Mixture Special. Mostly Annual Weeds.

Elymus elymoides 10
Trifolium arvense 5
Festuca idahoensis 5
Trifolium pratense 2
Hedysarum boreale 2
Linum lewisii 1
m Juncus tenuis 0.75
Carex praegracilis 0.5
Juncus balticus 0.5
Mullugo verticillate 0.5
Matricaria discoidea 0.5
Sedum, frosty morn Sedum erythrostictum ‘Frosty Morn’ 0.25

30
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TRUST FUND

Environment and Natural Resources Trust Fund —| arve St H ad |O p hytes

2022 Request for Proposal

General Information
Proposal ID: 2022-214

Proposal Title: Phytoremediation for Extracting Deicing Salt

Project Manager Information

Name: Bo Hu
Organization: U of MN - College of Food, Agricultural and Nati
Office Telephone: (612) 625-4215

Email: bhu@umn.edu

Project Basic Information

Activity 1: Field study of halophyte mixed with roadside plants on different soils
Activity Budget: 5166,000

Activity Description:

We are currently working with MNDOT to move some of our best plant species to the field testing stage in summer
2021. In the next step, we want to study different establishment and harvest methods to reach the optimized salt
removal from roadside soil and water. We will plant single species, mixtures of halophytes, and mixtures of halophytes
with non-halophytes at MnROAD Albertville roadside testing sites, representing at least 2 different soil types. We want
to understand how competitive halophytes will be with other plant species and what harvest frequency is needed so
that they will be able to remove salt in different growth environments. The selected specimen from the lab tests will be
planted in the spring on this pilot testing lot and monitored for the entire growing season. We will measure the plant
biomass, nitrogen (TN), phosphorus (TP and PO4-P), and the salt concentration in the shoots, roots, and soil. We will use
this information to develop an implementation plan for how this species will be added into current regional seed
mixtures for plantation diversity and how to maintain their growth.

Project Summary: We propose to develop application methods to apply native plants that can adsorb salts to be planted
on the roadside to address the environmental concerns over deicing road salts.

Funds Requested: 5507,000

Proposed Project Completion: June 30 2025

LCCMR Funding Category: Methods to Protect, Restore, and Enhance Land, Water, and Habitat (F)









Contact

 Dwayne.Stenlund@state.mn.us
* 612-810-9409
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