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Purpose of Report

The workplan for the Lake Champlain Long-Term Water Quality and Biological Monitoring Program approved
by the Lake Champlain Basin Program specifies the following annual reporting requirements:

An annual report will consist of a summary of the history and purpose of the (program), description of the
sampling network, summary of field sampling and analytical methods, parameter listings, and data tables. The
purposes of this annual report will be achieved by maintaining an up-to-date Program Description document,
graphical presentations of the data, and an interactive database, including statistical summaries, on the project
website...... In addition, the quarterly report produced in April each year will provide a summary of program
accomplishments for the calendar year just ended, including the number of samples obtained and analyzed at
each site by parameter.

The Program Description document, interactive access to the project data, and graphical and statistical summaries
of the data are available on the program webpage. The purpose of this report is to provide a summary of sampling
activities and other accomplishments during 2018.

Sampling Activities During 2018

The project QAPP outlines sampling frequency and methodology for all target parameters. In 2018, the QAPP
was approved as a five-year document. Sampling and analytical methods are summarized annually; events
impacting data quality are also noted. Table 1 lists the number of 2018 sampling visits to each lake and tributary
station in relation to the target frequencies specified in the project work plan. Table 2 lists the number of samples
collected and analyzed for each monitoring parameter. The New York lake and tributary field sampling was
conducted by the Lake Champlain Research Institute at SUNY Plattsburgh under an MOU between NYSDEC
and SUNY.

The frequency of lake sampling exceeded workplan targets at all stations during 2018. The frequency of tributary
sampling was below the workplan targets for most of the stations. The number of tributary samples obtained each
year depends to some extent on the number and timing of high flow events, since sampling is geared toward
capturing the highest flow conditions when loading of phosphorus and other materials is greatest. Figure 1 shows
that sampling at each tributary captured most peak flow events during 2018.



http://dec.vermont.gov/watershed/lakes-ponds/monitor/lake-champlain
https://dec.vermont.gov/sites/dec/files/wsm/lakes/docs/20180710%20LTMP2018%20QAPP%20Approved.pdf
https://dec.vermont.gov/sites/dec/files/wsm/lakes/docs/field%20and%20analytical%20methodology%201992%20-%202016_ads.pdf

Table 1. Number of sampling visits during 2018 at each lake and tributary station in comparison with workplan targets.

Number of Lake Sampling Visits Number of Tributary Sampling Visits
All
Parameters
Lake Workplan Tributary TP, DP, Total Workplan
Station | NY | VT | Total Target? Station Crew | TSS, Cl, TN | Phosphorus Target?
2 9 11 20 12 AUSA01 NY 12 13 14/17
4 9 12 21 12 BOUQO1 NY 12 13 14/17
7 9 9 18 12 GCHAO01 NY 12 13 14/17
9 9 9 18 12 LAMOO01 VT 14 16 14/17
16 9 10 19 12 LAPLO1 VT 11 12 14/17
19 9 10 19 12 LAUSO01 NY 12 13 14/17
21 9 10 19 12 LCHAQ1® NY 12 13 14/17
25 9 11 20 12 LEWIO1 VT 12 13 14/17
33 9 10 19 12 LOTT01/03 VT 14 15 14/17
34 9 10 19 12 METTO1 VT 12 12 14/17
36 9 10 19 12 MISS01 VT 14 16 14/17
40 9 9 18 12 OTTEO1 VT 13 14 14/17
46 9 9 18 12 PIKEO1 VT 10 11 14/17
50 9 10 19 12 POULO01 VT 12 12 14/17
51 8 10 18 12 PUTNO1* VT 0 0 14/17
ROCKO02 VT 12 14 14/17
SALMO1 NY 12 13 14/17
SARAO01 NY 12 13 14/17
WINOO1 VT 16 19 14/17
JEWEOQ?2 VT 12 15 14/17
STEV01° VT 12 14 14/17
MILLO1 VT 11 13 14/17

! Workplan target for lake sampling (12) applies to most chemical parameters and to phytoplankton, zooplankton, and zebra mussel
veligers. Sampling for zebra mussel juveniles in Lake Champlain and for veligers in tributaries and inland lakes is done once annually.

2 The project workplan calls for 14 samples per year for most chemical parameters, including 10 samples at high flow and four samples
at low flow. Additional sampling for total phosphorus only should occur on 3 other dates under high flow conditions, for a target of 17
samples per year for total phosphorus.

3 Little Chazy flow gage was discontinued in 2014 but was re-established on 9-25-2015.

4Putnam Creek sampling was discontinued in 2015 due to lack of funding for the flow gage.

®The USGS gage at Stevens Brook was discontinued at the end of June 2017. A new gage was constructed by Stone Environmental and
will be available online soon.



Table 2. Number of samples collected and analyzed for each monitoring
parameter during 2018.

Parameter Lake Tributaries Total
TP 434 336 770
DP 435 272 707
Cl 435 272 707
TN 434 336 770
Ca 60 48 108
Si02 435 - 435
K 60 48 108
Na 60 48 108
Mg 60 48 108
Alkalinity 60 48 108
DO (Winkler) 43 - 43
Chl-a 321 - 321
TSS - 262 262
Temperature - 259 259
Conductivity - 245 245
pH - 245 245
Secchi depth 282 - 315
Multiprobe depth profiles 284 - 284
Zebra mussel veligers 113 - 113
Zebra mussel settled juveniles 5 - 5
Mysids 94 94
Zooplankton 132 132
Phytoplankton 132 132
Spiny waterflea 308 308




Figure 1. Sampling dates during 2018 in relation to daily flows at each tributary station. Daily flows are shown by lines, and sampling
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Data Quality Assurance Results

As described in the program’s Quality Assurance Project Plan, field equipment blanks and field duplicate samples
are obtained on each sampling run. The results for the blank samples are summarized in Table 3. Nine of the 236
blank samples analyzed during 2018 (3.8%) had concentrations above the analytical detection limits. Results for

field duplicate samples are summarized in Table 4 for the chemical analyses.

Table 3. Field equipment blank results during 2018 for lake and tributary samples.

Detection _ Number Number of _
Test Limit Units | of Blgnks Blank_s _ High Blank Values
Obtained | Above Limit
Alk 1.0 mg/l 4 1 3
Cl 2.0 mg/I 36 0
TN 0.1 mg/I 39 1 .15
TP 5.0 ug/l 39 2 8.238
DP 5.0 ug/l 36 2 12913.1
Chl-a 0.5 ug/l 18 3 .6 .98 .56
TSS 1.0 mg/I 18 0
Si02 0.2 mg/I 18 0
Al 20 ug/l 4 0
Fe 50 pg/l 4 0
Ca 0.1 mg/I 4 0
Na 0.5 mg/I 4 0
K 0.5 mg/I 4 0
Mg 0.02 mg/l 4 0
Mn 5 pg/l 4 0
Total 236 9

Table 4. Field duplicate results for chemical tests
during 2018 showing the number of duplicates
obtained (N) and the mean relative percent difference
(RPD) between duplicate pairs.

Test N Mean RPD
Chl-a 18 35.1
Cond -- --
Cl 38 1.9
DP 36 6.2
pH = =
Alk 5 3.9
TN 41 7.5
TP 39 7.8
TSS 18 24.6
Sio2 18 1.1
Al 5 8.9
Ca 5 2.5
Fe 5 6.4
K 5 2.3
Na 5 2.6
Mg 5 2.3
Mn 5 6.1




Phytoplankton and Zooplankton Database

All phytoplankton data from 2006-2015 have been incorporated into the main Lake Champlain Monitoring
Program database. Phytoplankton samples from 2016 were compromised by an initially undetected field error
and were not analyzed. Zooplankton data are currently available for the project period of 1993-2013. The data
available for download from the web interface include phytoplankton cell densities and biovolumes, and
zooplankton densities grouped by major taxonomic category. Counts by individual taxa will eventually be added
to the web page and are currently available by request.

Wastewater Phosphorus Discharge Data

The project workplan requires an annual compilation of wastewater phosphorus discharge data for all treatment
facilities in the Vermont and New York portions of the Lake Champlain Basin. Data on annual mean flow, total
phosphorus concentration, and phosphorus load at each facility have been compiled for 2018 along with data from
previous years and are available electronically in spreadsheet form on request. The total loads and flows from
Vermont and New York wastewater treatment facilities during 2007-2018 are summarized in Table 6.



Table 6. Total phosphorus load to Lake Champlain from wastewater treatment facilities in Vermont and New York from 2007-

2018.
State Number of Facilities | Year Total Phosphorus Load (mt/yr) Total Flow (mgd)
60 2007 20.7 51.3
60 2008 20.8 49.2
60 2009 20.2 42.5
60 2010 18.2 39.7
59 2011 18.6 415
59 2012 16.8 42.5
Vermont
59 2013 17.0 39.9
59 2014 17.5 42.2
59 2015 134 37.2
59 2016 11.6 33.9
59 2017 13.8 32.3
59 2018 13.2 39.8
29 2007 28.5 33.2
29 2008 26.5 34.3
29 2009 20.9 315
29 2010 22.0 32.8
29 2011 23.0 34.4
New York 29 2012 22.6 304
29 2013 22.9 30.3
29 2014 24.7 30.3
29 2015 23.7 29.6
29 2016 22.2 30.2
29 2017 18.7 311
29 2018 21.3 31.9

Rock River Monitoring Project

A Rock River Watershed Targeted Best Management Practice (BMP) Implementation Project was initiated in
2010 with funding provided by the Lake Champlain Basin Program (LCBP). It operates under oversight provided
by a coordinating committee including the U.S. Natural Resource Conservation Service (NRCS), the Vermont
Agency of Agriculture, Food, and Markets (AAFM) and the Vermont Department of Environmental Conservation
(DEC). The initial purpose of the project is to demonstrate water quality improvements from focused agricultural
BMP implementation in a small watershed where very high rates of phosphorus loading to Lake Champlain have
been documented. Ag BMP implementation got underway in 2010 and new installations continue to be added
each year.

In order to document water quality improvements resulting from the targeted Ag BMP implementation in the
Rock River watershed, the Vermont DEC established monitoring stations immediately upstream and
downstream of the BMP implementation area in late 2010 and funded the construction and operation of a U.S.
Geological Survey (USGS) stream flow gage at the downstream site. The DEC issues grants to the Friends of



Northern Lake Champlain (FNLC) to support sample collection activities by trained local residents, and the
DEC Laboratory conducts the sample analyses. The LCBP financially supports the laboratory analytical efforts
and supported the stream gaging through September 2014. The State of Vermont now supports the Rock River
stream gage through a cooperative agreement with the USGS.

In 2018, project oversight committee members recognized that the original paired watershed study design was
no longer valid — NWQI projects as well as Vermont’s Required Agriculture Practices (RAPs) and forestry
Accepted Management Practices (AMPs) had been implemented in both watersheds for several years.
Vermont’s new Municipal Roads General Permit requirements will also affect the watershed in the near future.
Members felt strongly, however, that monitoring should continue because information on water quality changes
in response to BMP implementation at this watershed level are critical to understanding the success of
management efforts. While improvements in water quality will not be attributable to a particular suite of
BMPs, changes will be indicative of response to management changes at the sector level, primarily agriculture,
forestry, and stormwater.

The new study design will be focused on the detection of change over time in load and concentration of TP, DP,
TSS and particulate phosphorus (PP) following the approach used to evaluate change over time in the major
tributaries monitored by the Long-Term Monitoring Project. Partners will track BMP implementation and
provide periodic summaries to document cumulative improvement in the targeted watershed.

A map of the revised study area and sampling station is shown in Figure 2. The area is approximately 29.3 km?
in size on the upper Rock River in the towns of Highgate and Franklin, VT. A USGS continuous stream flow
gage is co-located with the sampling station (RR14). Sampling was discontinued at RR 20 in 2018.

There have been 364 upstream/downstream paired samples collected and analyzed for TP, DP, and TSS through
2018. This total includes some samples obtained during 2008-2009 by Vermont DEC as part of a previous study.
The numbers of paired samples obtained each year are shown in Table 7. The project site map is show in Figure
2.

Table 7. Numbers of samples obtained. Figure 2— Map of the project area showing targeted watershed draining to
sampling station RR 14 (blue teardrop). Drainage areas were delineated using the
Year Number of Number of USGS StreamStats tool. (https://streamstats.usgs.qov/ss/
sample pairs samples
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https://streamstats.usgs.gov/ss/

Invasive Species Monitoring
Lake Champlain

Cercopagis pengoi (fish hook waterflea), an invasive predatory cladoceran in the same family as Bythotrephes
longimanus (spiny waterflea), was first detected in Lake Champlain in August 2018. A total of 308 zooplankton
samples were scanned for Cercopagis and Bythotrephes from monitoring stations on Lake Champlain in 2018
(Table 8, Figures 3 & 4). Cercopagis densities from late August through October were extremely high at many
sampling sites, especially relative to Bythotrephes densities. Whole water vertical tows were taken at each
monitoring station using a 250 um mesh 50 cm plankton net. In addition to the whole water tows, an epilimnion
tow was collected at sites 7, 9, 19, 25, 34 and 36 for each sampling event. If the sites were isothermic,
epilimnion tows were taken at 2x Secchi depth or 1m from the bottom. Three-minute horizontal tows were
taken at deep water sites in an attempt to collect Bythotrephes, which continued to be in low densities in 2018
(Figures 3.1 — 3.4). If the sites were isothermic, epilimnion tows were taken at 2x Secchi depth or 1m from the
bottom. Samples were then taken to the laboratory where they were visually scanned under a dissecting
microscope to determine population densities. All samples were also scanned for other potential invasive
invertebrates, including Hemimysis anomala.

Table 8. Spiny water flea (SWF) monitoring stations in the Lake Champlain.

Station Lat Long sai:)gle # samples
events
62 4 24
51 45,0410 | 73.1290 9 9
50 45,0130 | 73.1740 9 9
46 44,9480 | 73.3400 9 10
40 44,7850 | 73.1620 9 12
36 44,7560 | 73.3350 9 21
34 44,7080 | 73.2270 9 21
33 44,7010 | 73.4180 9 12
25 44.5820 | 73.2810 9 20
21 44,4740 | 73.2320 9 12
19 44.4710 | 73.2990 9 66
16 44.4250 | 73.2220 9 12
10 44.3000 | 73.3214 4 24
9 44.2420 | 73.3340 9 20
7 44,1260 | 73.4120 9 20
4 43.9540 | 73.4050 8 8
2 43.7140 | 73.3830 8 8
Tscgra:pﬁegf 308
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Figure 3.1 Spiny water flea density from vertical whole water tows from May-June 2018
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Figure 3.2 Spiny water flea density from vertical whole water tows from July-Early August 2018
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Figure 4.1 Fish hook water flea density from vertical whole water tows from May-June 2018
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