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Pilot Study — Leaf Collection Management
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Agricultural and urban sources
of phosphorus are targeted in
the Adaptive Management
plan for Rock River TMDL

Leaf collection identified as
reasonable measure to reduce
Total P delivered to lakes

What percent reduction in
nutrients can MS4s expect by
collecting leaves?

Are some leaf collection
practices better than others?
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| I;’ Study Basin
i _

Source Area Control Test
Area (ac.) 15.9 3.0
Streets 17% 19%
Driveways 6% 4%
Roofs 17% 19%
Sidewalks 5% 3%
Lawns/Open 55% 54%
Other Impervious <1% 0%
Tree Cover 45% 68%
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“Escalated” Leaf Management in Test Basin

Weekly collection of leaf piles followed by high-efficiency street cleaning
October — November 2015

Plus...

= USGS
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“Escalated” Leaf Management

In addition to municipal efforts, USGS field
crews would clear all organic debris from
street surface prior to rain event
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Seasonal Total Phosphorus Yield as a Percent

of the 2015 Annual Yield (winter excluded)
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Seasonal Phosphorus Partitioning

Charts show the range of dissolved P as a percent of total P
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Leaf collection may be one of only a few options to
so% | reduce dissolved phosphorus since structural controls do
w% | NOt effectively remove the dissolved fraction. t
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Paired Basin Results for Nutrient Load (Log), in grams

Test - total phosphorus load (grams)

Test - total nitrogen load (grams)
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Percet Reduction in Nutrient Load - 2015

™ -

£ l ;

. Parameter Spring Summer Fall =

& @ Total Phosphorus -45 -36 -84
-~ Total Nitrogen -52 = 74

Dissolved Nitrogen -44 -- -71

o e 3 T . e '-ﬂ-l- -".:- 1 ;-.: = '..- : "7 :-I- e . 'ﬂ-..' " -y = ; 2 '_.-Iﬂ_;:‘- : - p
-\4—7 - - 2 B . = .-" & -.-: " Ly - -- - i ! I'-H'-h '-- '.* i - - E i‘.:i' : ; . ¥
< TR ST s RS taiiesh ol




Next Steps...

e Evaluate commonly used
municipal leaf collection
programs

- Vacuum mulching
- Bagging

- Transfer

- Frequency

 Develop semi-quantitative
method to predict phosphorus
load in stormwater based on
estimate of leaf mass on streets

= USGS
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Leaf Collection Benefits can be Highly Parameterized



Estimating Phosphorus Load from Leaf Mass on Streets

Develop method to rapidly assess
the potential benefit of different leaf
collection practices without the time
and cost of water-quality

monitoring




Survey of Test and Control Sites in Madison

Test Site : Control Site:
 Clean Streets Once/Week * Pickup Every 20 Days
with Vacuum Street By Pushing into

Cleaner Garbage Truck
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Estimating Phosphorus Load from Leaf Mass on Streets

LABLE |

Leachable P, total P and %, of total P leachable (and standard deviation) from urban street tree leaves and seeds

Species name Leachable P Total P % of total Number of samples
: — —— P leachable —
Common name Scientific name ug gm ! Leachable Total
P P
Leaves
Supar-Maple—Acersaccharum Marsh 2500(1131)  —Or20(0:032——13-4346.2) 6 3
i harinum L. 232.7(117.6 0.13(0.040)  17.7(6.3) 3 3
Creen Ash Fraxinus pensylvanica Fern. 188.4(75.1) 0.24(0.049) T.0(0.43) 7 2
Honey Locust Gleditsia tricanthos L. 176.0(101.1) 0.44(0.117) 4.5(2.3) 8 3
White Ash Fraxinus americana L. 161.9(137.9)  0.14{0.042) 9.6(0.04) 4 2
American Elm Ulmus americana L. 158.5(66.8) n.d.”? n.d. 2 0
Basswood Tilia americana L. 957(321)  0.15(0.045) - 78(21) 5 Average = 0.076 g /b
Chinese Elm Ulmus puomila L. B8.6(36.1) n.d. n.d. 2 0
Little Leaf Linden Tilia cordata L. 86.5(22.5) 0.09 (n.d.) 6.7(n.d.) 3 1
Pin Oak Quercus palustris Muenchh. 81.5(29.3) n.d. n.d. 2 0
INorway Maple Acer platanoides L. 80.1(53.9) 0.08(0.035) 8.4(3.63) 5 2
Hessian Ash Fraxinus excelsior L. 661 (40.0) n.d. n.d. 0
Weeping Willow  Salix babylonica L. 38.1(1.1) =T fd. 2 0
All Leaves 148.1(99.4) 0.22{0.147) 9.3(54) 52 21
LSD* 38.8 (.06 34
Seeds
Green Ash Fraxinus pensylvania Fern. 77.6(n.d.) 0.26 (n.d.) 3.0{nd.)
Sugar Maple Acer saccharum Marsh. 40.8(12.5) 0.35(n.d.) 1.4{n.d.)
Litile Leaf Linden Tilia cordata L, 392(116)  026(nd)  1.8(nd)
All Seeds 47.5(18.9) 0.29(0.052) 2.1(0.8)
* Least significant difference (P = 0.05),
® n.d. = not determined. 5 0.05 0.004
10 0.13 0.01
%USGS 16 0.20 0.015
S R 25 0.35 0.026



Estimating Phosphorus Load from Leaf Mass on Streets
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1 SURVEY SHEET FOR RECORDING LEAF WEIGHT
2
3 KEY Address Frontage Oct.4 Ibsffrontage gofP Oct. 6 Ibs/frontage g of P Oct. 11 Ibs/frontage gofP  Oct. 15 lbs/frontage gof P Oct. 18 thsffrontage gof P 25-Dct Ibs/frontage gof P
4 |Category |lh$ of leaves
2| 0 1]
6 1 5 4906 Sherwood a7 a 0.00 o 000 1] 0.00 a 0.00 2 12.61 0.96 1 4.85 0.37
F 2 1314910 Sherwood a7 0 0.00 ¥ 0.00 0 0.00 0 0.00 1 485 037 0 0 0.00
-] 3 20|4918 Sherwood 80 a 0,00 0 000 1] 0.00 4] 0.00 1 4 030 a o 0,00
9 4 35(4922 Sherwood 81 0 000 o 0.0 [i] 0.00 a 0.00 (] 8] i e a o 0. 00
10 4926 Sherwood 81 0 000 4] 0.00 0 0.00 0 0.00 1 4.05 031 1 4.05 0.31
11 ;'nﬁ of Phasphorus per b 15002 Sherwood 70 o a (XL 1 3.5 0.27 1 A5 027 o a 0.00 1 3.5 .27 1 3.5 0.27
1 5006 Sherwood il o 0 0.00 0 #] 0.00 [0} 0 0.00 o 0 0.00 0 o 000 1 3.3 (.25
13 5010 Sherwood a7 o 0 0.0 1] 8] 0.00 1 3.35 0.25 o a 0.00 (1] 8] 0.0o 1 3.35 0.25
14 5014 Sherwood ar o a 0. 1] o 0,00 1 3.35 0.25 ] a 0.00 1 3.35 025 1 3.35 025
15 5018 Sherwood a7 4] 0  0.00 0 4] 0.00 1 335 0.25 0 0 00D 0 0 0.00 1 3.35 0.25
16 5022 Sherwood 67 i 0 0.00 1] o 0.00 1 3.35 0.25 1 3.35 0.25 o o 00O 1 3.35 0.25
17 5026 Sherwood 67 o] 0 000 0 0 0.00 1 3.35 025 o 0 0.00 1 335 025 1 3.35 (.25
18 5102 Sherwood 67 o a 0.D0 1] ] .00 o [F] 0.00 o a 0.00 1] i} .00 1 3.35 0.25
19 5106 Sherwood 65 0 0 0.00 o o 0.00 0 1] 0.00 o a 0.00 L] i} 0.00 1 3.25 0.25
20 5110 Sherwood 77 0 0  0.00 3 15.4 1.17 0 0 0.00 0 0 D.0O o 0o 000 a 0 0,00
21 5114 Sherwood 7 1 3.85 029 2 10.01 0.76 1 3.85 0.29 1 3.85 0.29 1 3.85 0.29 1 3.85 0.29
22 5118 Sherwood 77 1 3.85 029 1 3.85 0.29 2 1001 076 2 1001  0.76 1 385 0.9 1 3.85 0.29
23 5122 Sherwood B0 0o 0 D.0D 1 4 0.30 1 ] 0.30 1 4 0.30 1 A 030 1 4 0.30
24 | 5121 Sherwood B8O 1 4 0.30 2 10.4 0,749 2 10.4 0.79 1 4 0.30 2 10.4 0.79 1 4 0.30
25 5117 Sherwood 77 1 385 0.29 1 3.85 0.29 1 3.85 0.29 1 3.85 0.29 F i 10.01 0.76 1 3.85 0,29
26 5113 Sherweood 7 2 10.01 0.76 2 10.01 0.76 3 15.4 117 2 10.01 0.76 3 15.4 i ek 1 3.85 0. 29
7 5100 Sherwood 7 (i) 0 0.00 0 #] 0.00 1 3.8% 0.29 1 3.85 0.29 1 3.85 029 0 0 0.00
28 5105 Sherwood 65 o a 0.00 0 o 0.00 1 3.25 0.25 o Q 0.00 1 325 0.25 2 2.45 0. 54
z29 5101 Sherwood i1} o a 0.00 1] o 000 2 8.58 0.65 1 3.3 0.25 1 3.3 0.25 1 3.3 0.25
30 5025 Sherwood 67 " | 3.35 025 1 3.35 0.25 2 871 (.66 2 871 0.66 1 335 035 0 0 0.00
31 | 5021 Sherwood &7 1 3.35 0.25 2 B.71 0.66 1 871 (.66 2 871 0.66 1 3.35 0.25 1 3.35 0.25
32 5017 Sherwood 67 i) 0 000 ] ¢] 0.00 1 335 425 1 3.35 025 i) 0 0.00 2 8.7 (.66
33 5013 Sherwood a7 1 3.35 0.25 1 3.35 0.25 2 8.71 0.66 1 3.35 0.25 1 3.35 0.25 1 3.35 0.25
34 5009 Sherwood (141 o a 000 o o 0.00 1 4.3 0.25 2 B.58 0.65 2 858 .65 z 8.58 0.65
a5 5005 Sherwood 66 o 0  0.00 0 0 0.00 0 0 0.00 o 0 D00 1 3.3 D25 1 3.3 .25
36 5001 Sherwood 70 o i} 0.D0 o o 000 a i} 0.00 1 3.5 D.27 1 a5 27 1 3.5 0.27
37 4825 Sherwood 81 0 0.00 o 0.00 0 0.00 0 000 1 405 0,31 1 4,05 0.31
38 4921 Sherwood 81 a 0.00 0 0.00 1] 0.00 0 D.00 i 4.05 D31 1 4.05 0.31
39 4817 Sherwood a1 a 0.00 o 0.00 (1] 0.00 a 0.00 1 4.05 031 1 4.05 .31
a0 4809 Sherwood a8 0  0.00 ¥ 0.00 0 0.00 0 D00 1 49 037 1 4.9 0.37
41 45805 Sherwood 98 a 0,00 o .00 1] 0.00 a 0.00 2 12.74 097 1 4.9 0.37
42 0 000 0 0.00 0 0.00 0 0.00 0 0.oo 0 0.00
43 4910 Holiday 73 a 000 o 0,00 [i] 0.00 4] 0.00 3 14.6 111 1 3.65 0.28
A4 | AB1A Welida 13 N Ann f Nt 0. nnn (o L Ty 1 165 naa i n O
Sheetl | Sheet?  Sheet3 3 .



Comparison of Unit Loads Between Test and Control
Areas — Mg of P per Ft of Curb

Phosphorus (mg) per curb-foot
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Leachable P in mg/ft
of Curb - Test and
Control Site

Collection and Cleaning:

 Weekly = 15.2 mg/ft
o 20 Days = 26.2 mg/ft

Percent Change = 42%

= USGS
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How Could Leaf Collection Program Relate to
Phosphorus Reductlon for Entire Clty?

Weekly Collectlon and Street Cleaning = 42%
Residential Land Use with High Tree Canopy = 60% reduction
Annual Phosphorus Contribution in Fall = 50%

Phosphorus Credit = 42% X 60% X 50% = _. Yo




Questions

B ey e Selbig, W.R., 2016, Evaluation of leaf removal as
T - a means to reduce nutrient concentrations and
e — s, loads in urban stormwater, Science of the Total
Environment, 571, pp. 124 — 133.
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Evaluation of leaf removal as a means to reduce nutrient concentrations L‘J‘ A
and loads in urban stormwater

William R Selbig

Funding provided by:

a USGS

e | science for a changing warld

Fund for
\) Lake Michigan

Clearly making a deep impact.
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