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Curlyleaf Pondweed and Eurasian Watermilfoil Growth
Potential Based on Gleason Lake Sediment Characteristics

Summary

For managing non-native plants it is helpful to know where the plants have the potential to grow to nuisance
conditions. A technique developed by Blue Water Science shows where nuisance growth of curlyleaf pondweed
and Eurasian watermilfoil can occur in a lake based on lake sediment characteristics. This technique was applied
to Gleason Lake. Gleason Lake sediments were collected from 27 sites around the lake on October 30, 2008.
The lake sediments were analyzed at the Soils Lab at the University of Minnesota.

Curlyleaf Pondweed Growth Potential: Lake sediment sampling results from 2008 have been used to predict
lake bottom areas that have the potential to support three types of curlyleaf pondweed plant growth: light,
moderate, or heavy based on the key sediment parameters of pH, the Fe:Mn ratio, sediment bulk density, and
organic matter (McComas, unpublished).

Curlyleaf pondweed growth

Predicted Curlyleaf Actual Curlyleaf Pondweed s predicted to produce

Pondweed Growth
. __:.1 T X ;T

Growth - 2008 mostly moderate growth

(where plants may
occasionally top outin a
broken canopy) in Gleason
Lake.

ﬂl-""ﬁ - -.'.
o _. i

® mEgfsadimag
e e,

Sediment sample locations are shown  Curlyleaf pondweed coverage for May 5,
with a circle. The circle color 2008 (pre-herbicide) conditions. Key:

indicates the type of curlyleaf green = light growth; yellow = moderate
pondweed growth predicted to occur growth.

at that site. Key: green = light; yellow
= moderate.



Eurasian Watermilfoil Growth Potential: Lake sediment sampling results from 2008 have
been used to predict lake bottom areas that have the potential to support three types of EWM growth. Eurasian
watermilfoil has been in Gleason Lake since 1998. Based on the key sediment parameters of NH, and organic
matter (McComas, unpublished), a map was prepared that predicts what type of milfoil growth could be expected
in the future in Gleason Lake.

The sediment nitrogen conditions in Gleason Lake range from low to high with sediments over 10 ppm of nitrogen
as candidates for heavy milfoil growth. However, all the sediment sites, except for Site 6, have a high percentage
of organic matter. It has been found that curlyleaf does not grow well in sediments with over 20% organic matter.
Under current sediment conditions, no areas in Gleason Lake are predicted to exhibit heavy milfoil growth in
Gleason Lake. Eurasian watermilfoil could grow more widely in Gleason Lake in the future, but it is predicted that
it not will produce extensive perennial nuisance matting conditions (which are defined as heavy growth
conditions). No Eurasian watermilfoil has been observed in Gleason Lake in the last two years of surveys (2007
and 2008).

Predicted Eurasian Actual Eurasian Watermilfoil
Waterm|If0|I Growth Status - 2008
ﬂ “" -. = : r ;.

I\ al o ~% Conclusions:

The Gleason Lake
sediment survey
results indicate a
potential for
moderate growth of
curlyleaf in the main
basin and light
growth in the north
basin. Sediment
survey results
indicate a potential
for mostly light
growth of Eurasian
watermilfoil
throughout Gleason
Lake.

Sediment sample locations are shown with a Eurasian watermilfoil coverage for 2008
circle. The circle color indicates the type of conditions. No Eurasian watermilfoil was
Eurasian watermilfoil growth predicted to observed in 2008.

occur at that site. Key: green = light; yellow =

moderate; red = heavy.



Introdu ction

For managng nonnative plants it is helpful to know whetige plants havéhe potential to ipw
to nuisance @nditions. A technique delmped byBlue Water Sciene shows whe nuisane
growth of arlyleaf pondwed and Euraian watemilfoil can ocar in a lakebased on lee
sediment chaderistics. This techniqueag applied to Gkson lake.

Gleason bke sdiments wereollectal from 27 sites aund the lake on @ober30, 2008. The
lake seliments weranalyed at the Soilsab at the Wiversity of Minnesota ad results are
presented in this report.

Methods

Lake Soli Collection: A total of 27 lakesediment samples weollected fom the depth of 2.5
to 12.5 feeon OctobeB0, 2008 bySteve McComas, IBe Water Scieree Samples we
collected using amodfied soil auger, 5.2 inches indiameer (Figure 1) and sdls were sanpled to
a depth ob inches. Théake soil from the sapler wa transfered to 1-gllon zip-lock bag and
deliveral to the Universityf Minnesota solil testing beratory

Lake Soil Analysis: At the lab, sediment samplegreair dried at room tempeature crushe
and sievd throudn a 2 mm mesh sieve. Sediment sampleg a®lyzed using standd
agicultural soil testing miods. Fiftea paraneters wee tested for ach soil sample. A
summaryof extractantsrad procelures is shown in Table Routine soildst results @& gven
onaweight per volume basis

Table 1. Soil testing extractants used by University of Minnesota Crop Research Laboratory.
These are standard extractants used for routine soil tests by most Midwestern soil testing
laboratories (reference: Western States Laboratory Proficiency Testing Program: Soil and Plant
Analytical Methods, 1996-Version 3).

Parameter Extractant

P-Bray 0.025M HCL in 0.03M NH,F

P-Olsen 0.5M NaHCO,

NH,-N 2N KCL

K, Ca, Mg 1IN NH,OA, (ammonium acetate)

Fe, Mn, Zn, Cu DTPA (diethylenetriamine pentaacetic acid)

B Hot water

SO,-S Ca(H,PO,),

pH water . .

Organic matter Loss on ignition at 360°C Figure 1 Sal auger used to cdlect lake

sedments.
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Reporting Lake Sol Analysis Results: Lake soils and teestrid soils are similar from the
standpaint tha bath provide a madium for rooting and sypply nutrientsto the plant.

Howeve, lakesoils are o different from terestrial soils. Bke soils (or siments) arevater
logged, generally anaerobic and thar buk densty ranges from beng very light to very dense
compaed to terestrial soils.

There has leen dscussion for along time on how to express adytica resuts from soil

sampling. lake sdiment rese&h results areften xpressd as gams of asubstance pe
kilogram of lakesediment, commonlgeferred to as aveight basis (mf&g). Howeve, in the
terrestrial sector, toalate plat production and potentialrtdiz er goplications to better op
yields, s0il resuts typically are expressel as gams d a stbgance pa cubic foot of soil,
commonlyreferred to as aveight per volume bsis. Beause plats gow in a volume of soil and
not aweght of soil, farmers and producers typically work with resuts onaweght per volume
basis.

That is the apmrach usé herefor lakesediment results: theyrerepoted on a wight pe
volume basis or ygnr.

A bulk densityadjustment was applied to lakediment results as eFor aricultural
purposes, in oraeo standatize soiltest results throdgput the Midwest, a stanahscoop
volume of soil has beeused. The stalard soop is approxiratelya 10-gam soil sample.
Assuming a aveage bulk densityfor an agicultural soil, a standd volume of ascoop has len
aquck way to prepare sdls for andysis which is convenient when afarmer is waiting for resuts
to prepare for afertilizerprogram. |t is assumed atypical silt loam and clay texture sdl has a
bulk densty of 1.18 grams per cm®. Therefore asmop sze of 851 cm® has been used to generate
a 10-gam sample. tlis assumed a sandpil has a bulk densif 1.25 gams percn? and
therdore a 8.00 criscoop has len used to gneate al0-gam sample. king this tpe of
standard wight-volume meas@ment, the laban use standd volumes of gtradants and
results areepoted in ppm which is close to pgré. Forall sediment results perted hee a
scoop volume of 8.51ne® was used.

Howeve lakesediment bulk densityas wide vaations but onlya sinde scoop volume of 8.51
cn?® was useddr all lakesediment samples. This would not reszeilyproducea consistent 10-
gram sanple. Therefore, for our reporting, we have used corrected weight volume measurements
and reults have beeadjusted baskon the atwal lake sdiment bulk density We used a
standard swop volume of 8.51 cibut sediment samples wewdghed. Becausetest results are
based on thpremise ofa 10 gam sample, ibur sediment sampleas less than 10gms, then
the rgported oncentations wereadjusted down to aount for theess dense bulk dsity. If a
scoop volume wighed greder than 10.0 igams than theeportel concatrations wee adjusted
up. Forexample, if a 104gm scoop ofake seiment weidned 4.0 gams, then thearrection
factor is 400 g 10.00 g=040. If theandytical resut was 10 ppm kesed on 10 ggams, then it
should be 0.40 20 ppm = 4 ppm based on lams. Theesults could be stten as 4 ppm or 4
ug/en?. Likewise, if al0-gam scoop ofake sdiment weidped 12 gams, then thearrection
factor is 12.00 g / 10.00 g 1.20. tthe analytical result was 10 ppm based ori@ gam scoop,
then it should be 1.20 ¥0 ppm = 12 ppm based on T2ms. Theesult could be wtten as 12
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ppm or 12 ug/cm®. Theseare dl dry weight determinations

Delineating Areas of Potential Nuisance Curlyleaf and Milfoil Growth: Delineding an are&
of potential nuisancplant gowth is based ononventional soil survegnethods. When a
sediment sample alysis has a nitragn readingover 10 ppmad has an @anic matteicontent
of less than 20%, it hashagh potatial for nuisane milfoil growth. Forsediment results with a
high gowth potential colleled in a covetypically, the wate depths in the covieEom 5 to 7 fet
would be desigated a havinga potential fonuisancegrowth. I high potential samples ar
found dong a stretch of shoreline, adesignaed high potential area would beddineated until
therewas ashoreline beak orchan@ in sediment texturen lother ases, if thaext ste down
the shorelineecods a low potential @ding then the desitated nuisareaea wuld exend
midway between ahigh and low paential sample sites.

Figure2. Minnehaha Creek Watershed District staff assisted with Gleaon Lake sediment collection on
October 30,2008.
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Results

Potential for Heavy Growth of Non-native Invasive Plants Based on Lake
Sediment Characteristics

A total of 27 sediment sites weesampled@und Gleaon Lake. Sediment sites and &ions
areshown in Table 2rad Figure 2.

Table 2. Gleason Lake sediment sample locations and field observations on October 30,
2008.

Sample Sample GPS Coordinates Notes
ID Depth (WGS 84 datum)

(ft) East North

South Basin

1 5 61284 81590 Soft, peaty sediments with coontail present.
2 7 61 120 81 462
3 5 61249 81347 Peat - brackish, by some waterlilies.
4 7 61244 81085
5 8 61277 80900
6 8 61256 80664
7 6 61320 80513
8 6 61389 80334

9/10 7 61242 80229 Replicate samples.
11 7 61 107 80271
12 8 61046 80481
13 125 61122 80758 Middle of lake (no plants present).
14 7.5 60986 80 717
15 5 60983 80942
16 9.5 61 137 80972 Middle of lake (no plants present).
17 5 60916 81083
18 25 60 784 81330 White waterlily bed.
19 55 60970 81387

20/21 6.5 61083 80277 An area of heavy curlyleaf pondweed growth (replicate samples).
North Basin

22 4 61204 80755
23 5 61289 80772
24 35 61233 80937
25 5 61318 80954
26 4 61413 80891
27 2 61338 82049

Gleason Lake Sediment Report - 2008 4
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Figure 3. Lake sedment sample locations are shown with black circles.
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Gleason ke sdiment results arshown in Table 3. A total df5 paraneters wee analyzed for
eah sediment sample. A low bulk densflgss than 0.60/gn?) indicates lake sedimentga
soft and mucky Most of Gleason &ke saples had hily organic matteicontent. Br other
paameers, like phogphorus and nitrogen, concentrationswere variable and ranged from low to
high.

Table 3. Gleason Lake soil data. Sample were collected on October 30, 2008. Soil chemistry results are
reported as yg/cm3-dry which is equivalent to ppm except for organic matter (%) and pH (standard units).

Sample Depth Bulk O.M. (%) pH Bray-P Olsen-P K Ca Mg Boron NH4-N Fe Cu Mn Zn S04-S
Number  (ft) Density by L.O.I. (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
(g/cm3) (corr) (corr) (corr) (corr) (corr) (corr) (corr) (corr) (corr) (corr) (corr) (corr)
South Basin
1 5 0.4853 39.8 6.8/6.8 6 4 41 1509 137 0.53 33.6 135 1.4 18 1.5 45
2 7 0.1888 59.2 6.7 1 0 4 252 31 0.16 38.9 29 0.2 2 0.1 2
3 5 0.2362 54.0 6.5 2 1 6 294 39 0.26 4.1 35 0.4 2 0.3 3
4 7 0.4516 56.8 6.6 5 1 24 820 95 0.65 14.5 107 0.5 7 0.8 21
5 8 0.5715 47.6 6.8 4 1 39 1471 189 0.57 8.2 111 1.4 15 1.2 34
6 8 1.5006 0.7 6.9 24 3 29 561 78 0.28 2.4 40 0.5 8 0.9 52
7 6 0.5844 20.1 6.9 3 1 37 1104 163 0.52 9.3 51 0.7 5 0.7 10
8 6 0.5781 54.7 6.5 4 2 40 985 142 0.90 50.0 154 0.9 11 0.7 11
9 7 0.3733 45.5 7.3 3 1 20 978 94 0.35 5.6 43 0.6 7 1.7 24
IR 7 0.3678 45.8 7.0 5 1 18 935 96 0.38 6.6 47 0.6 6 1.4 14
11 7 0.5472 50.0 7.3 4 2 30 1458 126 0.66 349 110 0.8 12 1.3 19
12 8 0.6992 42.6 7.0 4 2 61 2012 216 0.62 7.9 112 1.5 18 1.6 30
13 12.5 0.6514 51.5 7.0 40 4 48 1854 231 0.94 28.2 159 1.8 15 3.4 48
14 7.5 0.4693 28.8 7.4 3 1 42 1265 151 0.36 10.9 67 0.9 4 0.5 18
15 5 0.4454 46.5 7.3 3 1 28 1561 137 0.40 4.9 71 0.7 7 0.9 17
16 9.5 0.6761 57.8 6.8 12 1 48 1633 266 1.19 7.0 138 1.6 19 1.5 19
17 5 0.3443 48.7 7.1 3 1 16 669 68 0.34 11.9 44 0.4 4 0.6 5
18 2.5 0.4728 33.6 6.5 9 4 38 1293 195 0.57 48.8 142 1.2 14 1.4 24
19 5.5 0.3498 54.7 6.9 2 1 18 929 92 0.24 5.6 51 0.4 5 0.4 7
20 6.5 0.4007 51.8 7.2 2 1 18 1166 91 0.37 5.0 94 0.6 7 0.9 24
20R 6.5 0.4818 57.6 7.0 3 1 25 1075 98 0.52 4.2 105 0.7 8 1.0 23
North Basin
22 4 0.1911 63.7 6.9 2 0 6 303 24 0.20 14.4 38 0.2 3 0.3 8
23 5 0.2640 62.1 7.0/7.0 5 2 7 561 43 0.30 31.9 119 0.2 7 0.3 7
24 3.5 0.2742 69.6 6.5 2 0 9 491 56 0.34 18.4 92 0.2 6 0.4 5
25 5 0.3561 49.3 6.4 4 2 20 849 93 0.53 54.4 159 0.8 11 1.4 20
26 4 0.2636 61.6 6.4 4 1 7 582 71 0.39 31.1 81 0.3 8 0.5 9
27 2 0.5061 37.1 6.7 5 5 52 1538 149 0.71 64.7 279 1.7 32 1.6

Figure 4. Gleason Lake sediments were highly
organic.
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Curlyleaf Pondweed Growth Potential in GleasonL ake

Lake sdiment sampling ults from 2008 have ba used to pdict lake bottom a&s that have
the potential to support thréygpes of arlyleaf pondwee plant gowth: light, modeate, or
heavy. Based on the key sediment parameters of pH, the Fe:Mn ratio, sediment bulk density,

and or@nic matte(McComas, unpublished), thegalicted gowth chaaderistics of culyleaf
pondweé areshown in Table 4ral Figure 5.

Curlyleaf pondwed growth is predited to producenostlymoderse gowth (whee plants may
occasionallytop out in a brokenanopy in Gleaon Lake.

Table 4. Gleason Lake sediment data and ratings for potential nuisance curlyleaf pondweed
growth.

Site Depth pH Fe:Mn Bulk Organic Potential for
(ft) (su) Ratio Density Matter Nuisance Curlyleaf
(g/cm® dry) (%) Pondweed Growth
G';'C?xtth <7.0 >6.0 1.04 5>6:)° (;':e"é’n)
Moderate 10-20 Medium
Growth 7.0-76 1.6-6.0 0.94 50 - 60 (yellow)
(;'ri?’m >7.7 <16 <051 20-50 z;%';
Main Basin
1 5 6.8/6.8 7.6 0.49 39.8 Medium
2 7 6.7 15.2 0.19 59.2 Medium
3 5 6.5 18.7 0.24 54.0 Medium
4 7 6.6 15.2 0.45 56.8 Medium
5 8 6.8 7.6 0.57 47.6 Medium
6 8 6.9 5.0 1.50 0.7 Low
7 6 6.9 10.7 0.58 20.1 Medium
8 6 6.5 13.8 0.58 54.7 Medium
9 7 7.3 6.0 0.37 45.5 Medium
9R 7 7.0 7.6 0.37 45.8 Medium
11 7 7.3 9.3 0.55 50.0 Medium
12 8 7.0 6.2 0.70 42.6 Medium
13 12.5 7.0 10.9 0.65 51.5 Medium
14 7.5 7.4 16.9 0.47 28.8 Medium
15 5 7.3 10.3 0.45 46.5 Medium
16 9.5 6.8 7.2 0.68 57.8 Low
17 5 7.1 10.5 0.34 48.7 Medium
18 2.5 6.5 10.3 0.47 33.6 Medium
19 55 6.9 10.0 0.35 54.7 Medium
20 6.5 7.2 13.9 0.40 51.8 Medium
20R 6.5 7.0 12.5 0.48 57.6 Medium
North Basin
22 4 6.9 14.6 0.19 63.7 Low
23 5 7.0/7.0 16.0 0.26 62.1 Low
24 3.5 6.5 16.4 0.27 69.6 Low
25 5 6.4 14.6 0.36 49.3 Medium
26 4 6.4 10.6 0.26 61.6 Low
27 2 6.7 8.7 0.51 37.1 Medium
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Gleasm Lake Curlyleaf Growth Potential Basal on L ake Sediments

—_— —_—

Heavy groW‘ -

Light growth (left) refersto light nuisance
growth that is mostly below the surface and is
not a recreational or ecological problem.
Heavy growth (right) refersto nuisance
matting curlyleaf pondweed. Thisisthe kind
of nuisance growth predicted by high
sedment pH and a sedment bulk density less
than 051.

Figure5. Saliment samplelocationsare shown with a drcle. The circle color indicatesthe type of curlyleaf
pondweed growth predicted to occur at that site. Key: green = light; yellow = moderate; red = heavy.

Gleason Lake Sediment Report - 2008 8



Predicted arlyleaf growth (Fgure 6a)is simiar to wha was obsered in Gleaon Lake in 2008
(Figure 6b). fealy season hiicide gplications stopped and if sedimehemistrydidnOt
change, aurlyleaf would be expected to grow back to mogly mocerate conditions intheman
lake and mostlylight conditions in the north basin.

Predicted Curlyleaf Pondweed
Growth

Figure 6a. Sediment sample locations are shown
with a drcle. Thecircle color indicatesthe type
of curlyleaf pondweed growth predicted to occur
at that site. Key: green = light; yellow =
moderate; red = heavy.

Gleason Lake Sediment Report - 2008

Actual Curlyleaf Pondweed
Growth - 2008

é’

Figure 6b. Curlyleafpondweed coveragefor
May 5,2008 pre-herbicide) conditions. Key:
green = light growth and yellow = moderate
growth.



Eurasian Watermilfoil Growth Potential in GleasonL ake

Lake sdiment sampling ults from 2008 have ba used to pdict lake bottom a&s that have
the potential to support thrégpes of EWM gowth. Euraian watemilfoil has been in Glason
Lake since 198. Basal on the key sediment parameters of NH, and organic mater (McCores,
unpublished), a tablend map wee pepaed that prdict what tye of milfoil growth could be
expected in the futur@able5 and kgure 7).

The sediment nitragn conditions in Gleasorake ang from low to high with sediments over
10 ppm of nitrogen as @ndidates for heavy milfoil growth. However, dl the sediment stes,
except for Site 6, have hich perentag of oganic matter It has bee found that clyleafdoes
nat grow well in sedimentswith over 20% organic matter. Under current ssdiment conditions,
no aras in Gleaon Lake ae predicted to ghibit heavymilfoil growth in Gleaon Lake.
Eurasia watemilfoil may grow widdy throudh Gleason bke in the @iture, but it is predicted
that it not will produceextensive perendiauisance miing conditions (which @ ddined &
heavygrowth conditions).

Table 5. Gleason Lake sediment data and ratings for potential nuisance EWM growth.

Site Depth NH, Conc Organic Potential for
(ft) (ppm) Matter (%) Nuisance EWM
Growth
Light Growth or <10 520 Low (green) to
Moderate Growth Medium (yellow)
Heavy Growth >10 0.6 -20 High (red)
Main Basin

1 5 33.6 39.8 Medium

2 7 38.9 59.2 Low

3 5 4.1 54.0 Low

4 7 145 56.8 Low

5 8 8.2 47.6 Low

6 8 2.4 0.7 Low

7 6 9.3 20.1 Medium

8 6 50.0 54.7 Low

9 7 5.6 45.5 Low

10 7 6.6 45.8 Low

11 7 34.9 50.0 Low

12 8 7.9 42.6 Low

13 125 28.2 51.5 Low

14 7.5 10.9 28.8 Medium

15 5 4.9 46.5 Low

16 9.5 7.0 57.8 Low

17 5 11.9 48.7 Low

18 25 48.8 33.6 Medium

19 55 5.6 54.7 Low

20 6.5 5.0 51.8 Low

21 6.5 4.2 57.6 Low

North Basin

22 4 14.4 63.7 Low

23 5 31.9 62.1 Low

24 35 18.4 69.6 Low

25 5 54.4 49.3 Low

26 4 31.1 61.6 Low

27 2 64.7 37.1 Medium
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Gleason Lake Eurasian Water milfoil Growth Potential Based on
L ake Sediments

Light growth (left) refersto light nuisance
growth that is mostly below the surface and is
not a recreational or ecological problem.
Heavy growth (right) refersto nuisance
matting Eurasian watermilfoil. Thisisthe
kind of nuisance growth predicted by high
sediment nitrogen values and a s=sdiment
organic matter content less than 20%.

B
s S
Figure 7. Saiment sample locationsare shown with a drcle. The circle color indicatesthe type of Eurasian
watermilfoil growth predicted to occur at that site. Key: green = light; yellow = moderate; red = heavy.
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Predicted Ewsian wgermilfoil growth (Fgure 8a)based on ke sedimentltarateiistics
indicates that ligt growth is eyectal with the potential for modate gowth in a fev areas.
Actual Euasian wgermilfoil growth in Gleason &ke ha been saree. k has not been ohsed
in the last 2 gais duringsurvey. Milfoil was first observe in Gleason ake in 1998, but it has
not producd much of goresace in the lie.

Predicted Eurasian Actual Eurasian Watermilfoil
Watermilfoil Growth Status - 2008
ﬂ'.‘-E e = A -f': R ' '

"I‘I'."IFI,H 27 =£

W&

e

Figure 8a. Sediment sample locations are shown Figure 8b. Eurasian watermilfoil coverage for 2008
with a circle. The circle color indicates the type of conditions. No Eurasian watermilfoil was observed
Eurasian watermilfoil growth predicted to occur at in 2008.

that site. Key: green = light; yellow = moderate.
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