LA\ R

Phosphorus Loadinc

"‘ i\ IR AV DA NN . i a1l UM YO BT VOO NS e

Study Question

‘E’a | ;‘ n “Q"“;.‘;".":'f:{ -4
i | 4& o N p &ﬂ'\ 87
' N\ 4 l. ) ,‘l‘.' .

0|m' “y *‘v ’ \
's

P
» —
D! "%,

Materlals and Methods

L - Water samples (total phosphate and total suspended solids) were collected from 2nd level streams to two major tributaries to Lake

| Champlain bi-monthly year around between July 2013 and August 2016. Wy P ' 2 e 3
ok The ascorbic acid colorimetry protocol was used from the Standards Methods Manual (AQ2 method EPA-118-A Rev. 5) to analyze { ' ‘ .-
P : ‘ total phosphate (TP). These samples were analyzed at Johnson State College, VT.
8 Introduction o Total Suspended Solids (TSS) were analyzed using the Standard Methods for the Examination of Water & Wastewater (APHA 2005) D | SCU ssion

"+ Lake Champlain basin covers 21,326 Km?. It is
h home to over 72 a million people (U.S. Census,
2000). 68% of these people live in Vermont on its
east side. In the west is New York with 27% and
~ to the north where Lake Champlain outflows
‘ through the Richelieu R. 6% of the population of
' the basin is Canadian. (LCBP, 2016)

* Lake Champlain is the centerpiece of the basin.
[ts health is important. Not only does it provide
clean drinking water to 200,000+ people it is of
major economic importance with a 3.85 billion
annual tourism and recreation industry (LCBP,

and Wetzel & Likens 2000. These samples were analyzed at St. Michael’s College, VT.
Total phosphate from both streams was averaged together per month, as was Total Suspended Solids.

* TSS and P are averaged per month for two 2nd level
streams contributing to two different tributaries to
Lake Champlain show year round flux, particularly in
the winter months.

| » P showed a moderate correlation (R=.54) Table 1 to

e TSS in year around average monthly comparison.

» * The overall yearly P average is 25.7 ng/L, and the

M yearly TSS average is 10.79 mg/L (Table 1). Higher

levels of TSS and P were found in March (P, 82.82

ng/L, TSS, 16.51 mg/L). Above average levels were

also found in Jan. for both TSS and P, as well as in Feb.

for P.
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Y 2016). e R ’Black Creek £ * This data indicates phosphorus loading also occurs
L. Unfortunately the Lake is in trouble. P loading Saranac River : Lamoille v during the winter months.
causes unsightly algae blooms, is depriving almen River _ , -+ Pand TSS data has previously been collected only
E aquatic organisms of oxygen and pollutes the Litfe Ausable Mill Brook - SN RO N o R e ¥ sl | during May-November (Smeltzer, Quinn 1996) and
lake as a source of drinking water. P loading Ausable Riumoosk ~ R N R SR S N during large storm events (LCBP, 2016).
, threatens human health, aquatic biodiversity and Rver LaPlate : | / SE——. T & | Re— . * Continued data collection during the winter months
tourism revenue. (Bloom 2010 and Holmes et. al. et | z may show the actual P loading on Lake Champlain in

1999) - Boguef gt mt/yr may be much higher than what is reported.
~ * P moves by attachment to particulate or is . - - { Ot Creek
dissolved in runoff. (Randall, 2002) P comes Acknowledgements
primarily from its tributaries rivers. (Smeltzer, The authors would like to thank Sophie Lee and Rebekah Larose for
Quinn, 1996) Millions of dollars have been spent —_— & fieldwork assistance. Lindsay Wieland, Former Director of VT
and continue to be spent in research, monitoring, Creek Ofer Creek g EPSCoR CWDD at St. Michael’s College, VT, Janel Roberge,
and mitigation efforts of phosphorus. Despite gesearch Tﬁchnician fCWED and TSS analyst, as ngl as.kLiViah
: : . By Aot et B - T | e = : onicova, Logistics, for their generous support and making this
this P Cfr;ferﬁtrlitmgs havef n}? t Selireﬁsed mn 38%75 ERZ':”QY :..*Tt? o i':*_;f:'- S L - - % - | research poss?ble. We would icglso like to tll)lgnk Saul Bloche%‘ for
'\ areas o t e Lake. (State ol t € Laxe eport, ) ———— . Black Creek E. Faiffield, V B e ey e '\ water analysis at Johnson State College, VT and our school district,
'+ Monitoring P levels has historically, due to Mettawse River PR Ao e e e SR T . ™ | Franklin West Supervisory Union for its support.
~ winter freezing, only occurred between the = R R it
a months of May to November. - R e o Al
. Wlth Warmmg.tempeljatures Vermonters may be TS5 and Phosphate Relationship Holmes T.A.A. Artuso Ia_r:cti: %r?£;125 (]-E:lgreuflmlc analysis of Lake
- eCHIS R Wlnte.r rains than SnO.W ' (Morse and 50 Champlain Protection and Restoration,” in T.O. Manley and P.
Munroe, 2011) Climate change with associated . , ssmot Manlev. eds. Lake Chamolain in Transition:
, , MONTH | P uglL TSS m . y, eds. Lake Champlain in Transition: from research to
increased frequency of storm events carrying prm— p— p— | | restoration. 1999.
runoff and flooding could account for up to 95% FEEEEEEES. ol S W ol B ' a8 7 R=0.54 Morse, K and D. Munroe. “Phosphorus Loading in Lake Champlain,”
phosphorus loading. (Stager and Thill, 2010) “:a"':' 822::2 11695; |« from Middlebury College Environmental Studies Senior
 Our research seeks to ‘fill the gap” in the data. b - - . P ug/L Seminar. 2011.
We examine, in addition to months May- June — o | Randall, G., D. Mulla, G. Rehm, L. Busman, ]. Lamb and M. Schmitt.
: : , | . - “° ' —TSS mg/L Phosphorus: Transport to and Availability in Surface Waters.
Novembe.r, P ar.ld I55 in tributaries to Lake A:u:st — e 0 14 University of Minnesota Extension, Nutrient Management, 2002.
Champlain during the months December through Sep:mber — =— \ /\ . Smeltzer, E., F. Dunlap and M. Simoneau. Lake Champlain
Aprﬂ  — 0 cmber ........................................................ 1405 457 ............................... 20 \/\ - PhOSphOI'llS Concentrations an d Loa dmg Ra tes, 1990-2008. Lake
November 25.42 11.85 - N - Champlain Basin Program. Dec. 2009.
........................ e : T | Sweltzer, E. and S Quinn. A Phosphorus Budget, Model and
v AVERAGE 257 .51 Table 1 TR e e e B e e Load Reduction Strategy for Lake Champlain. Journal of Lake

and Reservoir Management. 1996
| Stager, |.C. And M. Thill. Climate change in the Lake Champlain
Basin: What natural resource managers can expect and do. The

S B g B - SN Nature Conservancy, 2010.
F82counngda™, Vermont EPSCoR SN J‘,
Z0.: 9. B a5 nh SN
;’;; 4‘$§\ ?“’,2 :-::_. L4 i ‘ i#‘ w
N B inate Chareb ation S (P I W St yllll Brook in March at
4 1903 N S
"uf\’ FAX»\‘,:: in the Lake Champlain Basin ENLEr 10r YWOrKiorce veveiopmen ‘ _IVBFSI y

AT SAINT MICHAEL'S COLLEGE

i

L
W

] v

L} % ’ Z'

- 2
% . o ; ”



