Monitoring Regional Water Quality
with Community Partnerships

By Nathaniel Laul@@ntreach Coordinator, Cayuga Lake HABs Monitoring Program C
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Our Certified Lab

Community Science Institute lab is certified by the New York State Departiaanirohirealil Laboratory Approval
Program (NYSDGEHLAP) under National Environmental Laboratory Accreditation Conference (NELAC) guidelines.

The lab is certified in potable amubtatsie methods to test for chemical and microbiological parameters of water quality.
Our community monitoring partnership programs are guided by a Quality Assurance Project Plan.

Maintaining a certified lab is hard work!

- Quality assurance and quality control measures are extensive

- Inspections are rigorous

- Quality Assurance Project Plans must be updated regularly

So why make the effort?
1. Certified data can be used for regulatory purposes and to help guide and inform management decisions.

2. Certification allows CSI to address the communities' potable water testing needs.
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Online Public Database
_
All data that we collect with our volunteer partnerships is archi

CSI 6s online public database e
database.communityscience.org Welcome to CSI's Water Quality
-The data can be easily viewed or downloaded i Database =

Admin
The database currently has over 87,000 regulatory quality mee s
of water quality. Sty
The purpose of the public™ ™™ === —
database iS tO disseminate Average Soluble Reactive Phosphorus (as P) Over All Manitoring Events il Cranl e et
scientifically credible e = ——
results to the public, to o R — - \
local and regional o, s W ¥ e e wm wy i e |
stakeholders, and to ‘

government agencies in

order to improve water

resource understanding © taeow i St e
and management. @ trp Tt




Where do we monitor?
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m Synoptic Stream Monitoring

Synoptic Sampling partnerships produce contirteorsdate sets The primary focus of the program is to monitor nutrient
that inform ongoing water resource management by local and regimgnt, and pathogenic bacteria to baechoaigtasets o

governments while simultaneously empowering citizens to becdf@latory quality data for each watershed and to tdent
stewards of their local streams. watersheds and catchment areas that may be contribut

disproportionately to pollutant loading.

Synoptic Sampling Process Certified laboratory analysis of the following analytes:

Water samples are collected by teams of volunteers three to four times-a yepptal PhOSphOI‘US
ampie including once under storm water conditions. Sampling of a single stream .
occurs sshgté daywabegedqu al_b§§P.la'(Jple Reactive PhOSphOFUS

- TC/ E.coli
| Transport to
CSl Lab

Vol unteers bring samples ta q'éﬂapNitmgért]ified l ab and compl et e
a chain of custody. .
- Total Suspended Solid

- Turbidity
| Certified Lab Samples are analyzed by CSl staff using - pH
Analysis [ERSESEE - Temperature
- TotalKjeldahhitrogen,
I Online Test results are -enAlkalipfty i nto CSI ¢

Database online public database. - Chloride

_ _ - Conductivity

www.database.communityscience.org _ Total hardness

- Sulfate



®

l

Monitored SubWatersheds in the Cayuga Lake Watershed

Areas and Land Use Percentages

Legend Cayuga Lake Watershed
860 square miles
. m 8% Developed (21, 22, 23, 24)
Monitored

= 8% Other (72, 74, 51, 12, 11)
m 32% Forested (41, 42, 43, 90, 9t
01 52% Agriculture (31, 82, 81, 71)

Sub-watersheds
Canoga Creek
@ Williamson Creek
Burroughs Creek
® Yawger Creek
$ Great Gully
Deans Creek
© Johnsons Creek
© Paines Creek
& Sheldrake Creek
¥ Mills Creek
@ Town Line Creek
€% Milliken Creek
& Trumansburg Creek
€% Taughannock Creek
@ Salmon Creek
; Cayuga Nature Center Cre &
. Cayuga Inlet
@ SixMile Creek
€ Cascadilla Creek
@ Fall Creek

NLCD Landcover Classification Legend (2011)

BN 11 Open Water [ 41 Deciduous Forest
21 Developed, Open Space WM 42 Evergreen Forest

B 22 Developed, Low Intensity 43 Mixed Forest

Il 23 Developed, Medium Intensit, 81 Pasture Hay

Il 24 Developed, High Intensity B8 82 Cultivated Crops

79 31 Barren Land 90 Woody Wetlands
12,51,52,71,72,74 Other [0 95 Emergent Herbaceot

Wetlands

‘ Synoptic Monitoring Partnerships
Certified laboratory analyses

@ Red Flag Monitoring Partnerships
Quality-assured field measurements

Biomonitoring Partnerships
Benthic macroinvertebrates

|dentify sulvatersheds and catchment areas that may be
contributing disproportionately to pollutant loading.

Obtain nutrient loading estimates that are sufficient to foc
inform watershed management efforts.

AverageTotal Phosphorus concentrationsit the Mouth of EachMonitored
Sub-watershed under BaseHow and Stormwater Conditions

B) Total Phosphorus at Stream Mouths

North Yawger Creek Mouth

Williamson Creek Mouth

Great Cully Creek Mouth
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Mill Creek Mouth

L

Town Line Creek Mouth E__

Trumansburg Creek Mouth
—— I Baseflow

Taughannock Creek Mouth h_

Salmon Creek Mouth | — B Stormwater
Fall Creek Mouth h__
v Cayuga Inlet Mouth h_,
ol h —
South Six Mile Creek Mout
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il Outfall of Sewage Plant Timeline Graphs Stream monitoring on Trumansburg creek showed eleva
levels of E.coli bacteria immediately downstream of the’

E. Coli at Outfall of Sewage Plant For Each Monitoring Event Date of Trumansburg Sewage Treatment Facility.
ook - continued monitoring verified these results and h
327,000 Colonies/ 100 ml build evidence that wastewater effluent was out of

2 00k compliance.
- 200,000 Colonies/ 100 ml
£ 2000 | 145,500 Colonies/ 100 mi In 2916_CSI board members Wrc_Jte to the NYSDEQ repc
S 163,000 Colonies/ 100 ml the findings. The NYSDEC confirmed the report with se
; 00k Little to no E.colfound every investigative sampling of the effluent. The report initiatec
- sampling event following the $6.2 million dollar upgrade of the treatment facility.

o B I A upgrade in 2016 - since spring of 2017, E.coli has not been mea
np"b ,Ladn ,Lc:da ,»aé .Lt:.é\ ,15?% ﬁg?'% ,Lc:“% ,Le@" .Lt:.‘fj ,15:.“% S ,19\0 ,L'Q.\“ ,Lta‘\ ,.5:.\1L ﬂlgz\n' ,LQ.\ﬂl' ,La‘ﬂ" ,19‘4’ o 15’\% ,Le\cj .Lt:.‘{-J np‘b nlgn\ﬂl ﬁ:::\Al ,.53\% ,.le\{b in detectable levels in Trumansbu rg Creek
P P P T I P PR I S N

R e e I S e R downstream of the sewage treatment facility.
M Base Flow -8~ Guidance Value = 2350 Colonies /100 ml
Dascription Details . . . .
Monitoring locations directly
Dovwnsowam of Lake St Aridge; Outfall poe Is locame batving the
S o S Dot Pk S P4 i 5 Latitude, Longitude N 42.5406, W-76.6498 upstream and downstream of the
s Location Type Sewage Treatment Plant Outfall.
Miles from stream mouth 0.56

Wit is water gquality nf plant effluert ang tow coes 2 mpact

Trurmarsturg Creekd

_ _ Cutout map of the Trumansburg Creek waté€
www.database.communityscience.org
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WatershebllanagemelRtals - seneca Lake 9€ Pian

M Map of Seneca Lake watershed and tributary locations monitored by SLPWA in collaporation with CSI

@ cCatharine Creek
@ Glen Eldridge Creek

©® Big Stream
@ KeukdDutle

@ KashonGreek
@ Reeder Creek

In 2013 Seneca Lake Pure Waters Association (SLPWA) began collaborating with CSI
the water quality of tributaries to Seneca Lake and collect data on the 14 different wate
parameters that are measured through our Synoptic Stream Monitoring Program.

Now, nearly a decade | at-tmconwrlelermsiveG\vaterd s
quality datasets for six major tributaries.

These datasets are now being used as the foundation of a model upon-Whigtathe Senc
Nine Element (9E) Watershed Management Plan is being created.

Here at CSI, we are very excited and proud that data we helpgufadlieetl@idgised
forsuchanimportanpurpose

www.database.communityscience.org



' Harmful Algal Bloom Monitoring

The Cayuga Lake HABs Monitoring Program was designed and implemented by the Community Science Institute (CS
Lake Watershed Network (CLWN), and Discover Cayuga Lake (DCL).

, The purpose of the program is to:
% ) 1.Provide timely information and hazard warnings to the users of Cayuga Lake

- 1 N

2.Develop information about the occurrence of HABs, which may be useful in future resgromseisigatbioiad
cyanobacteria blooms on Cayuga Lake.

The program is a partnership of these organizat

and a network of dedicated volunteers who mon

sections of shoreline around the lake and report

observations.

- Ifno bloomis observed during their survey, tt
volunteer(s) file a No Bloom Report

- If abloom is observedvolunteers report the
bloom, collect a sample, and transport it to tr
CSl lab in Ithaca for analysis.



Testing Bloom Samples at CSI Lab

The abillity to test bloom samples at a local certifiedidpieis 4 r e ngt h of Cayuga Lak
- fast and detailed information about bloom toxin levels is highly valuable to local risk management decisic

At CSI | ab bloom samples are analyzed toé
1. Determine which cyanobacteria 2. Determine the concentration 3. Determine the concentration of
are present in the bloom sample of microcystin toxin Total Chlorophyll a
| . .
: 0.3mu/ L in drinking water Understanding the concentration of Total
Dolichospern g J Chlorophyll helps us understand bloom
.;»{\-,L‘.j;y . | density. This is useful when making
430 L 4.0ng/ L in surface water used for recreation . Co 0 qualifies as a bloom

¢ ' b and in comparing bloom intensities.
S A, These values were set by the EPA and ' companng intensit

are used as action limits by the New
York State Department of Health.

Always avoid contact with any
suspicious bloom!

Cyanobacteria may produce a
variety of other toxic compounds
for which labs do not have a

certified test method for. P CSZ




Reporting HABs on Cayuga Lake

The Cayuga Lake HABs Reporting Page

Al | bl oom reports and r esul t s nearftordaHtinnedorproade quickhazard ar e
warnings and alerts to all who use Cayugads water s.

The Cayuga Lake HABs Reporting Page Interactive reporting map CLWN Weekly Updates to the P
Cayuga Lake HABs Reporting Page : e ' : 5 T

Locations of Cyanobacteria Blooms and Results of Lab Analyses

ublic

. HABs
- Update |

x WEEK OF JULY 8TH
s i o Report to NYHABs Statde Reporting Systen
9 . 7 mxn =¥ & o o ;
. ? - <
L Complete table of bloom results to datt S o o | s
9\9 n—l;.‘\‘ul- ‘ ] o a o Bioom Lecation Mformation l ‘, ...) =
°9 c ~
ﬁ | (el sttt e i 5:4)”‘3“ r.
View on CSId&ds website at™yww,. communityscience.org

Discover

CAYUGA LAKE




The 2020 Monitoring Season

Over90 HABs Harriervolunteers participated in the program this year!

With83 monitoring zones overs53%of lake shoreline was monitored weekly, including State Parks, municipal lakefront
natural areas, and other public shoreline.

HAB Information and Reporting Guidebrochures installegdiaiakefront parks. More to be installed ahead of the 2021 se

Over 40,000 viewsf our Cayuga Lake HABs Reporting Page.

o = ”U" A-‘ C
Algal Bloom Ay,
Monitoriag Pragram

Bill Ebert collecting a late summer bloom samplefs HABs Information and Reporting Guide installed at Harris Park in the Village of Cayugs Widespread bloom near Union Springs

Discover

CAYUGA LAKE



When did HABs Occur in 20207

Daily Counts of Cyanobacteria Booms (HABs) in Three Microcystin Categories,
June 29th - October 15, 2020
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o S 6 Blooms with a microcystin level rangi

& from 4 pg/L to over 1,500 pg/L.

g3d 5

e £ Blooms with a microcystin level great
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g2 3 . . .
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Dates when Cyanobacteria Blooms (HABs) Occurred Along the Cayuga Lake Shore




MultiYear Patterns: Temporal Patterns

Daily Count of Cyanobacteria Blooms (HABs) by Microcystin Category

Daily Counts and Annual Totals of Cyanobacteria Blooms (HABs)
in Three Microcystin Categories in 2018, 2019, and 2020
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Annual Count of Cyanobacteria Blooms by Microcystin Category
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Dates when Cyanobacteria Blooms (HABs) Occurred Along the Cayuga Lake Shore

2018

it 3

2019

Year

The tempor al pattern of ol

different in 2020 compared to 2018 and 2019.

- In 2020 blooms occurred continuously throughout the
summer.

- OHi gho mi

crocystin bl oom

Legend

. Blooms with a microcystin level ranging from 4 ug/L to
2,533 pg/L.

Blooms with a microcystin level greater than 0.3 pg/L but
less than the recreation limit of 4.0 pg/L .

Blooms with a microcystin level less than the method
detection limit of 0.3 pg/L*.

Not tested for microcystin

*0.3 pg/L is also the NYSDOH limit for microcystin in
finished drinking water.



MulttY e a r

Annual Count of Cyanobacteria Blooms (HABS)
by Levels of Toxic Risk

90
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Annual Count of Cyanobacteria Blooms (HABs) on Cayuga Lake shoreline
at Three Levels of Toxic Risk from Microcystin
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9 (23%)
7 (17%)
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Shoreline Coverage31%

Patter ns: An | ncr
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Shoreline Coverage47%

78

55 (71%)

m Ranging from 4.0 ug/L to 2,53
ug/L

m Between 0.3 ug/L and 4.0 ug/L
15(19%)

m Less than 0.3 ug/L

Not Tested for Microcystin

7 (9%)

1(1%)

2020

Shoreline Coverage53% 61




MultkYear
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MultrYear Patterns: Taxa Associated Microcystin

Three years of bloom data reinforces the idea that the microcystin toxin concentrations of blooms on Cayuga Lak
associated with the type of cyanobacteria that forms the bloom.

Microcystin Toxin Concentration Increased with Cyanobacteria Bloom (HABs) Sample

Biomass wherMicrocystisvas Dominant or Present in HABs, 2043020
10000 Blooms of roughly the same de
-g ]

Log Microcystin Toxin Concentrationnfg/ L)

Cyanobacteria Taxa ldentified in HAB I .
Samples at CSl lab. o DOIIChOSper
°
° (i T
@ Dolichospermunbominant in HAB sample o 3 :g)'ﬁ'f, 3
1000 ! b o SN A L)
HAB with a mixed assemblage of ° P O‘ ( ;’{,/f- (™
Microcystisand other cyanobacteria taxa| ol® o« o f}{ &
@ MicrocystisDominant in HAB sample " o0 °®
®
100 o %° ¢
%0
° °c % , °
(X J
________________________ 2______i!e__;___________._______________________________ NYS DEC€Coahnghbl oom
10 @ © threshold (20 ug/L)
° X L
°
o ®
____________________________ @@ ----—===———mmmmmmmmeeeeeeee e —————————— - Safe Guidance Value for microcystin
. in water used for contact recreation
1 o o ° ¢ (4.0 ug/L)
o o ®e . . .
__________________________________________________ e e ____________ SafeGuidance Value for microcystin in
° ® ® @co amn & o6 'Q - T drinking water (0.3 ug/L)

0.1 ‘
1 10 100 1000 10000 100000 Sz

Log Total Chlorophyll a Concentratiomgy/ L)




Review and The Path Forward

Our mission is to empower comrvhasgd volunteers with the tools and knowledge, backed by the expertise of aueséndfikdtate
participate in the scientific enterprise of monitoring their local water resources for sustainable management and protection.

In partnership with the lab, our voltlatearonitoring programs are uniquely capable of producing scientificajlylati@dilojeahey data in
order to track chemical and biological water quality parameters, and to identify water quality issues otlosalic@sern and th

Through this strategy,i€38ble ttacilitate community participation in the Clean Water Act and inform regulatory decision regarding wate
management, and our HABs monitoring program fulfills some of the recommend monitoring actions listed inag@etibakE3tH6Aidthe C
Action Plan.

This structure also makes CSI uniquely position to collaborate and partner with other organizations anocieatées¢squmasor |

In the years ahead,

we will continue to monitor local water quality, identify water quality issues and their sources.

Our data may be used to inform the efficient placement and targeting of watershed restoration efforts.

Our decadal water quality datasets will help reveakeamyuatgr quality changes over time, and even the effeatiydntge oéstoration
projects and plans.

We will continue to partner with local organizations and agencies to compliuponh aact atber in order to acheesHdhtive,
multifaceted solutions for sustainably managing water resources.



ThankYou

Contact Us
Info@communityscience.org
(607) 2576606

Www.communityscience.org

Thanks To Our Partners and Friends!
CaYuga
ON*

Seneca Lake Pure Waters Association




