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Lincoln, Nebraska

40-67 Cups per acre per month
41-55 Pounds per acre per month

480-804 Cups per acre per year
492-667 Pounds per acre per year

15t Ring Suburb Downtown

So what is the Cost?

City of Lincoln, Nebraska
75 Square Miles
To our streams

per year To our infrastructure

. To clean out plugged up manholes
Of Sediment and Pollutants To vacuum out all the pipes

To remove all the trash




“In the 1930s, the federal government gave
cities 75 cents of every dollar they needed to
build water and sewer systems. Today, we get
pennies on the dollar. The result? Leaking pipes,
falling equipment, wasteful systems ... at a time
when waste means disaster.”

- Atlanta Mayor Sidney Franklin

the cost of replacement

Louisville, KY - $500 Million rep|aCing and expanding
Nashville, TV - $1.3 Billion the current model is not
Cincinnati, OH - $1.5 Billion viable

Cleveland, OH - $1.6 Billion

Atlanta, GA - $3.0 Billion

Omaha, NE - $1.5 Billion

San Francisco, CA - $1.5 Billion

Los Angeles, CA - $2.0 Billion

New York, NY - $2.1 Billion

Portland, OR - $1.4 Billion

Kansas Clty, MO - $4.5 Billion ($2.4 Billion for stormwater alone)

Y G
dawn of the replacemente
¥ i ¥ Y X
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BNIM believes a new model is-needed

Dawn of the Restorative Era
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TRANSFORMATION

Street and sidewalk areas alone can

represent up to 70% of impervious

surfaces in urban environments. They

are major runoff generators. X
Stormwater Best Management Practices (BMPs)

from liabilities to Iandscape infrastructure systems that Why Are They Important?

«solve stormwater management challenges
«reduce infrastructure costs
«increase surrounding property values

Let's Consider What Happens To Stormwater So, Why Stormwater BMPs?

When We Change the Landscape.... Integrate Stormwater into the Landscape
Restore Ecological Function
Turn Problems into Beauty

from this

to this

Photos: Assassi, David Dods



Research Concepts

Storm Water Monitoring

Quality and Quantity
of runoff is measured
at both the Inflow (A)
& Outflow (B) of
Stormwater BMP’s.
Results from the
outflow are compared
to the results from the
inflow, showing the
degree of improved
water quality and
quantity (C).

USGBC Stormwater Research Project

= Promote BMPs
= Raise Awareness of What is Possible

= Understand How Design and Site
Features Affect Performance

Testing and Equipment

= Teledyne ISCO 6712 Portable
Samplers
- Monitors flow and takes samples
of runoff for lab quality tests.
- Flow Measured by Bubble Tube
and logged into the ISCO
computer.

3/31/2012



Testing and Equipment

= Infiltration Testing
- Piezometer: Measures and logs
water level in detention area.

Photo: Jim Schuessler

Testing and Equipment

= Soil Sampling
- Test Particle Size Distribution
- pH
- Zinc
- Organic Mater

= Soil Moisture

Photo: Jim Schuessler

Testing and Equipment

Onset Data Logging Rain Gauge

(Rooftop Tipping Bucket)

- Monitors Rainfall Intensity

- Rainfall Quantity Measurements
and Logging

- Total Volumes

Software
- Flow Link (ISCO)

- HOBOware (Tipping Bucket &
Piezometer)

Data Collection

Properties Tested
Total Suspended Solids (TSS)

Total Nitrogen (TN)
Total Phosphorus (TP)
Zinc (zn)
[

al Conductivity (EC pS)
Fecal Coliforms (Ecoli)

Photo: Jim Schue:
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Selected Sites Monitoring Site #1

4BMPSites, 3 Locations City Union Mission, Infiltration Ba
Urban, Suburban, and Small Community Comple

City Union Mission Infiltration Basin

n
Modified Detention Basin / Raingarden

7 & :""l‘!‘ Ao, 4
#« City Union‘Missjen,

v Voo

e O
= The University of Kan
Lawrerce; Kansas

Infiltration Basin City Union Mission Cell No. 1

Section Event Date Rain Depth (in) Rain Depth (ft) Flow Volume (h’)

1 3/24/10 0.56 0.047 327

3/27/10 0.57 0.048 333

X . ’ 2 4/2/10 0.29 0.024 169

Inlet Pipe wg N . 4/6/10 0.58 0.048 338

Level Spreader | . 4/6/10 1.19 0.099 694

3’ Engineered Soil 3 4/22/10 1.89 0.158 1103

4/24/10 0.50 0.042 292

787 CF f 4/24/10 052 0.043 303

4 4 5/10/10 1.63 0.136 951

5/12/10 1.67 0.139 974

5/13/10 071 0.059 414

5/19/10 0.69 0.058 403

5 6/2/10 073 0.061 426

6 6/8/10 134 0.112 782

7 6/12/10 1.69 0.141 986

6/14/10 0.99 0.083 578

[ 8 7/5/10 142 0.118 828

VT R S T 1/4° SRR T 9 7/11/10 179 0.149 1044

[P Tz | 10 7/20/10 122 0.102 712

Lo L_ Ll | 7/24/10 0.81 0.068 473

According to this calculation we should have had standing water on 9 of 20 sampling events
G i (with overflows on 5 of 20).
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Union City Mission 2010 Rainfall and Water Depth in Cell 1

Union City Mission 2010 Rainfall and Water Depth in Cell 3
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Root Growth
13-2 5/16

= Cordgrass roots
reach 30 inches
deep.

Photo: Barne:




Findings

City Union Mission, Infiltration Basins

= Site Characterization
= Plant Root Benefits
= Cost

|
12" rdund
nyloplast drain
with d?metcp

Conneftion Point
|

""" sampling
Equipment

4 Roof Drains Typical Downspout

EquipmentAttachment Outlet Structure

Monitoring Site #2

Applebee’s Courtyard, Raingardens (Cor

Photo: Jim Schuessler
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Water Quality

= Modest pollutant
removal

56% Reduction of TN
50% Reduction of TP

= Exported some
constituents

“Applebee’s Courtyard “In"
RanEwed  Event Location Precp TNpgm TPppm Znpem Clegm Sgem pH ECYS TS
sns/2009 First Flusn 0 39 on  on s4 WD 68 85 N
61572009 First Flusn 147 83 006 014 294 100 68 T4 1
212000 1 First Plush 048 433 107 002 N0 MO 68 46 97
421200 043 No Sampie

snzow 3 asa No Sampte

526200 4 First Plush 034 14 006 N0 023 024 13 23 4
siz6/200 First Flusn 034 154 007 ND 015 072 740 46 68
szizo0 s First Flush 045 146 006 N0 OIS oM 738 25 4
oazo0 6 First Flush 160 126 004 N0 O 048 129 20 20
snarzon Bottie 1 [£Y No Sampte

snazon 7 Composite L% on 004 MO 01 MO 700 18 36
snarzon First Flush M3 069 006 NO_ O35 NO_ 725 B 60

‘Applebee's Courtyard "Out”

RanEvert  Event Location Preop TNpem TPppm Znppm Clpem Sgem oM ECUS 1S
2172000 1 First Plush 048 139 006 008 01 87 12 95 2
snozow 2 106 No Sampie

snezow | 3 First Flusn 058 103 010 004 170 153 728 73 a8
smy200 oss No Samete

sneow 4 First Flush 034 200 00 002 174 174 740 T2 e
si2o0 s Composite 045 143 008 MO 133 235 772 73 44
sr2r2000 First Flush 049 143 008 N0 03 107 1 82 16
a0 6 Fiest Plush 160 096 004 002 02 290 792 15 12
sr8/200 First Flush 160 153 007 MO 078 167 742 76 48
sharzo0 3 No samete

snazow 7 Companite 13 12 005 MO 023 094 744 79 60

Monitoring Site #3
Applebee’s Tr

tment Train

2d Planted Fall 2009

ment Forebays Comy
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Findings

= Undersized for Larger Storm Events
= Distribution of Flows

Photo: Jim Schuessle
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Water Flow Diagram Treatment Train .
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Renner Road Watershed

« o« o Runoff from Renoes Road

Parking Lot Watershed

30” Inlet from Parking Lot W/

= == Rusnoff from Parking Lt

Sand filter w/ Sediment Forebay Wetland

Sand Filter Runoff
First Flush from Renner Road

Photos: Jim Schuessle
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Water Quality

Sand Filter and Sediment Forebay

Water Quality

Wetland

= Poor Performance
Unstabilized spillway
Newly planted vegetation

= Removal
Average of 117 mg/l of TSS
Reduction of TN and TP

= Compared to Renner Runoff Water fowl

Better Water Quality ATpEbee e

(except Chloride and Sulfur) Rain Event | Event Notes Precip | TNppm | TPppm Znppm | Clppm |Sppm pH = ECHS | TSS EColi
a/22/200 | 1 | cComposite | 128 137 | 008 ND |30830| 3u14 744 1040 | S2 °
4/24/200 | 2 | Composite 047 147 | 007 | ND | 16680 2346 732 T2 48 o
4/30/2000 | 3 | FirstFlush 040 187 004 ND | 36250 | 4961 7.53 139 % 8
sM0/200 | 4 First Flush #9 106 257 010 ND 30680 4447 770 180 | 96 10
s/2-5/13 058 No Sample
5/19/2000 5 | Composte 090 238 005 | ND |26290[3833 7.55 109 e 25
5/26/2000 | 6 Composite 034 257 035 | ND | 10907 | 2169 767 59 | 688 | 1921
5/26/200 6 FirstFlush#1 034 503 128 | ND | 13494 | 2799 7.80 720 | 2552 | 3842
6/1/2010 7 First Flush #1 016 269 028 ND | 6732 | 1461 804 429 420 | 2180
s/2/200 | 8 Composite 049 179 018 ND | 4418 | 936 774 259 | 180 | 4045
6/2/2010 First Flush 049 209 o0 ND | m3s 29w 778 851 | 200 | 2757
6/8/200 | 9 | GrabSample 160 097 012 ND_ 10185 | 10.56 818 326 188 | 1659

Findings Monitoring Site #4

Applebee’s Treatment Train The University of Kansas, Modified Detention Basin / Raingarden

Success of Sand Filter
Wetland Performance
Calcium Chloride
Renner Road

Photos: Jim Schuessler AR ¥ Photo: Jim Schuessler
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Watershed

Legend
[ Raingarden Watershed
- Roof Watershed (Control Area)

Level Spreader

Manhole with Multiple Outlets
Outlet into Raingarden

15t Growing Season

2" Growing Season

Legend
[ Level Spreader

@ Raingarden Outlet
A Detention Outlet

Total Soil Moisture (inches)

-

noo

o = W e

Total Soil Moistue (Inches)
University of Kansas2010
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31 61 91

=E stimated Soil Moisture (in)
~——Permanent Wilting (in)

Day of Year

=—Field Capacity (in)
O Measured Soil Moisture (in)
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Time to Recorded Runoff Findings

The University of Kansas, Modified Detention Basin / Raingarden

= 1hr, 20 min Longer Through
Rain Garden

Time
Soil Moisture

10 Importan

1) Preserve the Existing Landscape
- lItis easier to preserve the
landscape than to rebuild it

2) Development Significantly
Disturbs Site Soils
- Construction causes loss of
plants, topsoil, and soil structure
- Stabilize sites before finishing
BMPs. Erosion is the enemy of
BMPs.

- Restore site soils to promote
healthy plants

Photos: David Dods
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10 Important Takeaways

3) Site Characterization Informs
Design
- Soil type and compaction
- Fill material
- Depth to bedrock and
groundwater

4) Size is Important. Properly Sized
BMPs:
- More effectively remove pollutants
- Convey large storms without
erosion

10 Important Takeaways

7) Plant Material is Important
- Plants promote infiltration,
prevent erosion, remove
pollutants, and build soil
- Match plants to moisture zones in
the garden

8) Keep Designs Simple
- The more complex the system,
the more difficult to build and
maintain
- This is especially important if
BMPs are new to the construction
industry

ods, Jim Schuessler
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10 Important Takeaways

5) Learning from Mother Nature (1):
Distributed Systems
« Distributed systems are less
prone to overall failure if one part
has problems

6) Learning from Mother Nature (2):
Diversity
- Diverse systems are more
resilient than monocultures
- If you lose one plant, the entire
system doesn't fail

12th Street X
S—'g"‘-—;& SR Y Y

Keep Designs Simple
1t
N
|

. 8

it e 060 TEeCeT

~ McGee

Courthouse
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vepw s

Collection

Educational Signage

8) Keep Designs Simple

The more complex

SMART STORMWATER MANAGEMENT the system, the more

12920VES RATER GEALITY ANG WORZES WATER QRANTTY difficult to build and
maintain

This is especially
important if BMPs are
new to the
construction industry

e

SUSTAINABLE IMPROVEMENTS MADE AT CITY HALL m—
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10 Important Takeaways

9) Low Cost Can Still be Effective

10) Stormwater Management Can be
Beautiful

IR T T

it
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Thank You

BNIM

Jim Schuessler

BNIM

Kansas City, MO
816.783.1608
jschuessler@bnim.com

Document Location

full_report

or
Scan the QR Code above using
asmart phone QR code scanner
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http://issuu.com/bnim/docs/bmp_full_report

