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Nutrient Impairments in North Carolina
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Urban Stormwater Best Management
Practices: Water Quality Protection
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Urban Stormwater Practice Construction:
Bioretension Cells
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Urban Stormwater Practice Construction:

_ Medla Requlrements
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Example Soil Specifications from Another State

Specifications
Soil

* 1.0 inch/hour minimum long-term
hydraulic conductivity per A
at 80% compactic

10\’\ D

compost)

« New bioretention soil mix research and
suggested quidelines to be released soon
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Bioretention Media Selection

¢ Constituents

— Sand, fines, organic
matter/ compost added
on volume basis

— High fraction of organic
matter in some mixes

e |nfiltration Rate

— Results in “named” soil
texture (in this case,
Sandy Loam)
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Bioretention Research
Chapel Hill University Mall
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Biorention Research:

Greensboro B
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Initial NCSU Bioretention Cell Research

Greensboro | Chapel Hill
TP + 240% - 65%

Greensboro | Chapel Hill

Soil Test P 85-130 4-12
(Hunt 2003)
www.bae.ncsu.edu/stormwater E-,i,«z&ég(
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Bioretention Cell Functionality:
Blame it on the Media

e SoiltestPisa
measure of how
much
phosphorus is £
already in the a Very High: > 100 High: 50-100
soil and its | Medium 25-50 Low:0-25
ability to supply g -

North Carolina Soil Test P Index
Ratings for. Agronemiié Crops

plant needs.

¢ High soil test P

soils release * Greensboro Soil Test Phosphorus = Highto Very High
more ¢ Chapel Hill Soil Test Phosphorus = Low

phosphorus
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Bioretention Cells:
Trying out the New Mix

¢ Can a low soil test fill media reliably reduce
phosphorus, while allowing plant growth?
* Monitored Sites in...
— Charlotte
— Louisburg
— Elsewhere

www.bae.ncsu.edu/stormwater
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Crop Fertilization Based on North Carolina Soil Tests

Table 1.4 Multiplication factors for converting soil test index values to a
quantitative equivalent*
Soil Test
mg/dm* kag/ha Ib/acre

Index Value
P-1 12 240 2138

| Mg% X CEC | h216 | 32| 216.69 1w | o

" Na 1 ’ 2300 ‘ 460.0 ‘ 40036 10 ‘ 100

‘ M- ‘ 0.16 ‘ 032 ‘ 0285 N/A ‘ NA

| zn ‘ 004 ‘ 008 ‘ 0071 NiA ‘ NiA

‘ cud ‘ 0.02 ‘ 004 ‘ 0036 NA ‘ NA

‘ s ‘ 0.48 i 0.9 ‘ 05857 NA ‘ NA

T

NC STATE UNIVERSITY

Mecklenburg Co. Hal Marshall
Bioretention Cell (2004-2006)

i
Fill Soil/ Media
—80% Mason Sand
—15% Fines
—5% Compost
—Soil testP =6
—4 ft (1.2 m) Depth

R
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TP Concentrations:
Hal Marshall Bioretention (2004-2006)
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Concentration Reduction = 31% 3 OTP-In
Load Reduction = 50% BTP-Out

[TP] in mg/L

o0 = a
]

Hunt et al. 2008 Date
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Load Reductions: Louisburg

Cell TN TP

L-1
(unlined) 64% @

L-2
(lined)
June 2004- February 2005

e r
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Louisburg Bioretention Cells

* Soil Media:

— 85% Sand

—10% Fines

— 5% Organics

— Nominally 0.75 m Deep
* Soil TestP=2
¢ Constructed Spring 2004

Bie&AgS
www.bae.ncsu.edu/stormwater ENGINEERING @

Designing Bioretention Media to Protect
Water Quality
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Phone: (319)733-2655 Report No: 03855
Grower: Perry, Tracey Gaptes Ta:
[FpPr——
S Lesishurg M 27540
oil Test Report
.
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Soil/ Fill Media
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Soil Media Phosphorus with 2.5%
Compost

NCDARCS Agronomic Division _Phione: (919)733-2655 _ Web Site: Www.cagr.com agronomi/ Report No: 09304
Grower: Lor, Bill G. (William) Moore, Wilby Copies To:
261.5C 561 Hey
@ Soil Test R o
P -

10252007 G NG Fraaklin Gognty

Agronomit Comments 54
Applied Lime
SampleNo.  LasiCrp | Mo ¥r TA Thme. ¥ 7:0s K0 Mg S On Zn B M Seehole
wusm O (19183101010 o EQUY PER1030QFT) ° o +
— . N

“Test Respits 4 ’ J i
SollClass  HM% WV o Bw DM Mel MeAl() MaAl2) Zal  Zedl  Ged S ST NOLN NHeN N
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Phosphorus Content of Sample Media
Components

Washed Coarse Sand 2
‘Infield” Mix, 40% clay 0
Aged Pine Bark Fines 22
Certified Compost 668
‘Crush and Run’ granite fines 8
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Phosphorus Content of Soil Mixes: NC State Media Recommendation: By Volume

OrganIC Content ¢ Concrete Sand (70%)

— Coarse sand is described
in ASTM D2487-10 as that
retained by a No. 10
sieve.

— Also known as concrete
sand or ‘non-spec’ sand

* Ball Field Mix (25%)

10 % Compost 50 — Contains approximately
20 % C " 103 60% coarse sand and 40%
o LOmpos |r:ed o;c)Ar?pgfhclay._l 3:1 sand to ball field mix yields

. . — Fe and Al in the soil are <
10 % Pine Bark Fines 2 fixing the phosphorus in s

) . the stormwater
20% Pine Bark Fines 1 e Mulch (5%)

— Commonly available
S O A * Low soil test P (<30 PI)
www.bae.ncsu.edu/stormwater ,B“!e&ég‘
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Biorention: Designed to Reduce Water

. Urban Stormwater Practice Construction:
Flow and Nitrogen and Phosphorus

Green Roofs
* Bioretention beds are water quality treatment
devices NOT landscape features: think clean
water, not lush landscape
e Design criteria
— 1-2 inches per hour optimal
— 8-12% fines recommended
— Infiltration rates will slow over time
¢ Do not use nutrient rich soil — either amended
with excessive compost or other nutrients, or due
to prior fertilization BECAUSE the bioretention
cell will be a net EXPORTER of nutrients e

° z 3 2 Vs
§
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PerceiVEd and Realized Green ROOf |n|t|a| NCSU Research Greenroofs

, Benefits

¢ Reduction of peak
flows on small to
moderate storms

¢ Increased roof life

¢ Potential to improve
water quality runoff

-

¢ Reduction of heat

island effect s Media De. : ; h =
; ] : Media Depth: 4 in
* Reduced heating and RS ;
. & 8 Pitch: 3% 5
cooling costs A 4 Piteh: 7%
* Aesthetics . S RaleighBe & e
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Original Soil (Media) Substrate: Green Roofs: Water Retention Data Summary
Green Roof

Perma Till Lightweight Roof Garden Mix

¢ Goldsboro Green Roof (April 2003 — Sept 2004)

— Perma Till Expanded Slate Total Rainfall Total Amount Total Percent
Retained Retained
— Rootzone Sand
.6in. 7.8in. 9
— Approved Compost 59.6in 37.8in 63%
e Kinston Green Roof (July 2003 — May 2004)
| 17ain. | 122, | 7% |

¢ Raleigh Green Roof (July 2004 — September 2004)

B Perma Till
5 Rootzone Sand | 124in. | 6.8n. | ss% |

& Compost

Ej‘z&ég‘ www.bae.ncsu.edu/stormwater E—,i.«z&ég(
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Green Ro_of_ther Quality

Carolina Stalite

e 80% Expanded slate
e 10% Sand

e 10% Yard

ERTH Foods

* 75% Brick base
e 10% Sand

¢ 15% Biosolids

Novozyme
e 85% Expanded slate
* 10% Sand

* 5% Novozyme material
www.bae.ncsu.edu/stormwater
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Goldsboro Water Quality Results:
Total Phosphorus Mass Loading

- 016 1

o

"' Rainfall ™ Greenroof ™ Control B.
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Total Phosphorus Effluent Green Roofs
6 QERTH #1
+Yard Waste #2
5 * ANovo #3
° *ERTH #4
4 M XYard Waste #5
o 4 Novo #6
Sy L4
o o = Control#1
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£ R .
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One More Thing... Compost Goes Away
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Total Phosphorus Loss: Asheville, NC

Date Rainfall ERTH Food Stalite

(mg P/L) (mg P/L)

30Jul04 | <0.01 0.39 (015 )
11Aug04 | 0.02 0.71 0.30
02Apr05 | 0.03 0.40 0.17
13Apr05 | 0.04 0.34 0.19
060ct05 | 0.02 0.81 0.16

21Nov05 | 0.05 0.59 _ 014 )

www.bae.ncsu.edu/stormwater Ble&Ag‘

Green Roof Planting Media Criteria

1. Good drainage and aeration

2. Water holding capacity
(without getting too
saturated or heavy)

3. Nutrient holding capacity
(CEC)

4. Low nutrient content

5. Permanent

6. Lightweight but sturdy (can’t
shrink or blow away)

7. Stable (must support the
plants)

www.bae.ncsu.edu/stormwater

Image courtesy of Chuck Friedrich, Carolina Stalite
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Questions?
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