Water Quality Assessment Repor{TAR)

2023

Joe Musante
Water Resources Program
Environmental Department
Indian Township Tribal Government

Indian Township Tribal Government
PO Box 301, Princeton ME, 04668




ddy

J i
Iy
T S
AT 1] [ ]
(J | I 1]
£ Indian Twp
[ |1 |
e T Y11
LTI N
Alda o T r | ll |
— L1 [ L
3 Endlca Lo
;_‘ 0
g. o8
7 52 18 H
5
30 0 30 Miles
=

Figure 1: Location of Indian Township, Maine.



Introduction

Background

The Passamaquoddy Tribe at Indian Town$Rid) began its Water Resources Planning and Inventory Program in April 1993 with
funding from a MultiMedia grant from the U.S. Environmental Protection Agency (US E&#) a Bureau of Indian Affairs (BIA)

Water Resources contract. The US EPA requires a Quality Assurance Project Plan (QAPP) as a prerequisite for fundorgngf monit
programs.The QAPRd et ai | s t he programdés procedures for fielgandwor k, tr
safety. For data to be useful, procedures must be consistent and réhab@APPs submitted to, reviewed, and approved by the

US EPA for each year of monitoring.

Indian Township has a wealth of water resources. Bordering the southern edge of the Reservation is part of a longsseviessof

controlled byWoodland Pulp LLGas part of the St. Croix River drainage. The Reservation waters include Big Lake, Long Lake,

Lewey Lake, Grand Falls Flowage and its tributary Tomah Stream. These water bodies make up a significant section af the 647 m
West Branch of the St. Croix River basin. Reservoir water levels are controlled and used for power generation, mdilaffargnt
fisheries, and flood control. |l ndi an Townshipds Iltakribal | evel s
land inside Indian Townshiphe Passamaquoddy Trilies in Trust ovet15,000 acres distributed over 7 counties in the State of

Maine.

Purpose

The Indian Township Water Quality Monitoring Program was undertaken to compelinkagata foreservation water bodies.

Water quality is the biological, chemical, and physical composition of the water in its natural state, taking into ag¢aumaan
inputs and alterations. In order to protect water quality in the future, one must have an idea of the current watidvecg@lityes of
pollution currently entering the system, and the trends of the system. Determining trophic state and water quality hiestis ar
impossible without data to back up those determinations. A reliable, long term monitoring program can help identify ipediriems
the degradation of water quality is irreversible. To further complicate the water quality issue, watersheds cross statecipédal
and national boundaries. Reliable data can also provide the necessary scientific backing to elicit the political veiis@altldron
sources.



General Program Summary

We restarted the Water Quality Sampling Program in 2008 with sampling the original four Township lakes: Big Lake, Long Lake,
Lewey Lake, and Grand Falls Flowage. The 2009 season built on this foundation by continuing sampling of the Townskip lakes, a
well as adding in monthly sampling of 13 other lakes and ponds, most of which had been regularly sampled in the past. The 20
Water Quality Sampling Season continued on our 2009 season with sampling of the same 17 lakes and ponds. In 2011dwe continue
to build on 2010 by adding in 4 more lakes: East and West Musquash Lake, Pleasant Lake, and West Grand Lake. We also added in
sampling of a small pond known locally as Bassett Pond, which is evidently fishless, in the summer of 2013.

All those additions combined with slowly eroding budgets and, of course, inflation, have caught up to us. We were fdrbadko c
sampling to reduce costsd man hours. Bassett Pond, while interesting and unique, was given the axe for now. It would be best
focused on with a special project. Shaw and Mill Privilege were also cut after just one visit in 2017, as the accesslisposEs
damage to equipment. The three ponds in the Jackman area were also cut for now, as they require the most resoufoeddtaget to
gained. In 2021 sampling was scaled back to once a month instead of twice. Staffing limits and the emergence-lefavadable

water milfoil as a serious aquatic invasive issue in Big Lake has the Department reorganizing priorities. Starting of 2022 ste

again scaled down our water quality sampling regiment to prioritize invasive milfoil surveys: down from 16 lakes once@énonth
lakes once a month. Big, Long, Lewey, Grand Falls, Side Pistol, and Killman were sample®&bfatgmber. The remaining lakes

listed below only sampled MayJuly. 2023 completed the downsizing, limiting our water quality program to once a month testing on
just Big, Long, Lewey, Grand Falls, Side Pistol, and Killman.

An updated look at our sampling lakes are as foll®ig:Lake, Long Lake, Lewey Lake, andGrand Falls Flowage(the original

four lakes to be sampledjde Pistol Lake(drains into the Passadumkeag River, and eventually the Penobscot Riv&i)lraad
Pond (drains into Upper Chain Lake). If looked at the watershed lévelof our lakes and ponds sampled are part of the St. Croix
River watershed, whilenly one remain§Side Pistol) includedf the extensive Penobscot River watershed.

A full sampling regiment of parameters in 2023 includes the follovidigsolved OxygenDO), Temperature, pH, Conductivity,
Transparency (Secchi depth)Chlorophyll -a (Chla), Total Phosphorus(TP), Alkalinity , andTrue Color analysisEach one of
those parameters will be explained in greater detail later on in the report.



Monthly Program Summary

recorded about 1.90

on
200 for 201&ntrain. 750 f

MayOur weather station on the reservat.i
2021, 3.40 for 2020, 4.900 for 2019, 2.
events in the month.

A full Quality Assurance Project Plan (QAPP) rewrite was completed and approved in May 2021 (which has a five year rotation),

some slight adjustments were made to the QAPP for the 2023 season, mostly just the sampling sites and frequency cbaedes menti
earlier. Our 2020 1606 boat was serviced in May and absel runnin
returns for another season as our field assistant. Our yearly retraining with Lake Stewards of Maine happengaim glirhg

Events: (6/6): 100%)

JuneOur weather station on the reservation recorded about 4. 70
2022, 20 for 2021, 2.750 for 2020, 7.30 for 2019, b5raing, for 2
or at least very overcast. It was a difficult month for field work, especially if you need sun. Water levels rem&8amghing

Events: 6/6: 100%)

JuyAl'l six sites were sampled on time and as expectedulyyn July
2023, which is quite high. This continues the trendr2@ei, a ver
1.750 for 2020, 3.80 for 2019, 1. 50 f ¢Sampln@ Ev8nts: 616:18080) of r ai n i

August was our best month of the summer so far; the driest and finally brought some sunshine. We did still have some rainfall at
3.950. We had 1.80 for August 2021, 2.60 2020, 4. 2dfranor 2019
for 2016. Water levels on the lakes were very high until August, some drier weather helped clear up the turbidity as well.

(Sampling Events: 6/6: 100%)

SeptemberWe had a dry Awugust (for 2023) with just under 40 of r ai
water clarity also peaked in response in late August. However, on $epti@ r emnants of hurricane Lee
giving us a total of 7.050 for the month. I n companm20l8on 6. 70
1.40 in 2017, 2.00 of rain for September 2016. Thiead,| arge j o
taking secchi depths from 5+ meters in late August to 3+ meters in late September. True color values wetCmoca 89 7680

pcu in reservation lakes. Flushing dark water and sediment from tributaries into the main lakes is the likeSemhymiing Events:

6/6: 100%)



Parameter Summary

In order to further measure our sampling success, the following shows each parameter sampled and its associated success rate
(measured by valid samples taken/possible samples taken) not including quality control duplicate samples.

T

Dissolved Oxygen/Temperature Profiles30/30 (100%) The 2023 season finished what 2022 and 2021 started: Going down

to 6 | akes surveyed each once per month. We replace the P
maintenance required. Our ProDO was upgrade to the newer model ProSOLO early in the season. These meters have both
shown to be extremely accurate in DO and Temp readings and having a 40m cable allows us to take readings to the bottom of
even the deepest lakes in the area.

Chlorophyll-a:* 26/ 30 (87 %) One dayodés worth of samples (4) were nc
discarded. In general the readings had a larger than usual range, perhaps being affected by the very wet field season, with
fluctuating water levels on township lakes. @hleadings ranged from a low of <1.0 ppb (the reporting limit is 1ppb) on Side

Pistol and Lewey once each, to a high of 8.0ppb (Grand Falls Flowage).

Transparency/Secchi3 0/ 30 (100%) No secchi readings were missed in 2z
season. We generally had higher water situations with more turbidity in 2023, with a low, clear water period in August.
September 1Bbrought in hurricane Lee and a large amount of rainfall into an already saturated environment, causing large
amounts of runoff. Secchi values were cut in half from late August to late September on township lakes. Secchi depth ranged
from 3.159rp (Long) in the shallowest to 6.80m (Side Pistol) at the deepest. Big Lake had an honorable mention with 6.15m on
August 29"

Total Phosphorus: *30/30 (100%) No TP samples were missed in 2023, but a number of them were-tediigs past the
28 day holding time by HETL. Webve done all we can to get
getting flagged. Our TP range for 2023 was a low of 5ppb (Side Pistol) with a high of 15ppb (Grand Falls Flowage).

pH: 30/30 (100%) No major issues to report. The refillable probe continues to be reliable. We emptied and flushed the old
fluid at the start of the season, replacing it with fresh solution. Our pH low for the season was 6.72 (Grand Fallsdfidwage)
a high of 7.15 (Long).

Alkalinity: 30/30 (100%) No additional samples were lost. No problems to report. Our low alkalinity reading for the season
was 6.5 mg/l of CaCO3 (Side Pistol) with a high of 10.0 mg/l of CaCO3 (Grand Falls Flowage). These readings are very stable



from year to year, wusually trending up slightly ashethe su
entire season.

Conductivity: 26/30 (87%) We lost one day of readings (4) due to a failed QA check at the end of the day. The meter seemed

to be a bit |l ess precise than past years, maybe i1itds near
UMHOS/cm (Side Pistol) with a high of 25.7 UMHOS/cm (Lewey).

Color:30/ 30 (100%) We didndét | ose any true color readings fo
Lake), with a high reading of 80 PCU (Grand Falls Flowage). While Side Pistol kept consistent single digit color vadues in th

wet 2023 season, township lakes did not. Values that were in the 30s in August jump&0 month later in late

September due to hurricdmne23.Leebs precipitation on Sept 16



General Information

Stratification

Holdren et al (2001) defines stratification as a process in which several horizontal water layers of different densigofolsriakes.

These layers are classified as follows

Epilimnioni the weltmixed and uniformly warm surface waters
HypolimnionT the uniformly unmixed bottom waters

Metaliminion - zone of rapidly changing temperature and density
separating the epilimnion and the hypolimnion

The lake is stratified when warm water, the epilimnion, floats on the
significantly colder water, the hypolimnion. The metalimnion is form
in the region where the temperature gradient decreases markedly. ]
separation also allows little mixing of the upper layer with the botto
waters. After stratification, the hypolimnion has a finite quantity of
oxygen until fall turnover.

Dissolved Oxygen

Dissolved Oxygen ([D.) is the measure of the amount of oxygen
dissolved in the wateAll living organisms, except for certain types of
bacteria, need oxygen to survi¥@rganisms living in the water have th
ability to use the oxygen dissolved in the water to bredibe little

Lake Stratification

warmer, well .
oxygenated epilimnion

transition zoney»

approxim ate
secchidepth

sediments

oxygen severely reduces the diversity and population of aquatic
communitiesTherefore the amount of.D.in the water is very
important to aquatic lifeLow oxygen can directly kill or stress

organisms such that they will not be able to successfully reproduce aryeder with less than 1 part per million (ppm) of oxygen is
s generally considered so stressful that most ¢oldiater fis

considered anoxic (no oxygen present); less than 5 ppm of oxygen i

An example of a typical stratified lake in midsummer.
Hill, R., Williams, S. 2008 Maine Lakes Report

avoid these areaénoxic conditions can also promote TP release from sedin(ébMP, 2008 Maine Lakes Report).



Chlorophyll -a

A pigment found in algae and other plants used to estimate biological productivity of lake eco$gteraasuring the concentration
of Chl-ain lake water, the algae population can be estimatelda @ measured in parts per billion (ppb). Chloroptadlamples are
generally obtained from an irgeated water column sample because the greatest coricentfaalgal growth typically occurs from
the surface of the lake to the bottom of the epilimnion or the top of the therm®/ilikk, 2008 Maine Lakes Report)

Chlorophyll is what makes plants green. Some nice Spring poison ivy with fresh green leaves and
flowers. The flowers often open before the leaves come out.



Transparency

A measure of water clarity; the distance one can see down into the water dehatans that affect transparency include algal
growth, zooplankton, natural watercolor, and suspended silt particles. Because algae are the most alichestaint past lakes,
transparency indirectly measures algal growth. Transparency values vary widely in Maine lakes. Unless a lake is hidhdy colore
turbid from suspended sediment, transparency readings of 2 meters or less generally indicates a severe Q{daVBlppa038

Maine Lakes Report)

Situations like a blocked culvert shown here cause water to run over roads,
picking up sediments that wildl reduc

1C



Total Phosphorous

A measure of all forms of phosphorus (organic andgawic) in the watePhosphorus is one of the major nutrients needed for plant

gr owt h. Because its natural occurrence in | akeywtenssSmaller y s mal
increases in phosphorus in lake water can cause substantial increases in algal growth.

Phosphorus is measured in parts per billion (ppb). Phosphorus tratioes may be based on samples taken from the surface of the

lake or from discrete samples taken at specific depths, or from an integrated water column (epilimnetic corgyISsifApR008
Maine Lakes Report)

Manure is great for plants, but the nitogren and phosphorus it
contains is not good for the health of our waters.
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pH
A measure of the relativecid-base status of lake wat@H helps determine which plant and animal species can live in the lake, and it
governs biochemical processes that take place. The pH scale rangesl#omith 7 being neutral. Water is increasingly acidic

below 7, and increawgly alkaline above 7. A one unit change in pH represents a tenfold change in acidity or alkalinity. The pH scale
is the inverse log of the hydrogen ion concentrat\ddMP, 2008 Maine Lakes Report)

Some plants prefer different levels of soil pH. This iris likes it a bit acidic with
lots of moisture.

12



Alkalinity
A measure of the capacity of water to neutralize acdbuffer against changesinpH, & al i ni ty 1 s al so referre

capacity.o It is a measur e pr i mate and lyydraxile iansin therwatér.lAlkalirtywisai | ab | e
measured in milligrams per liter (mg(NLMP, 2008 Maine Lakes Report)

Too much acidity eats away at the shells of things like big mama snapping turtle here, or clams,
mussels, and snails.

13



Specific Conductance
A measure of the ability of water to carry an electrical curi@mductivity is directly related to the level of dissolved ions in the

water. Conductivity levels will generally increase if there is an increase in the concentration of pollutants in thenduetiv@y is
measuredinmickS i emens per centi-medsrpdr Sdaem)i ¥UMPHROOE Maine ltake$ Repoft)c m)

Our remote floating | ake 6l ab6é hard at work. Testing

14



Color
The concentration of natural,
dissolved, humic acids in lake water

ooganic AHumMi coO0 afg

vegetation in the lake watershed.
Color is measured in Standard
Platinum Units (SPU). Lakes with
color levels greater than 25 SPU are
considered to be colored. This can

water in highly colored lakes often ha

the appearance of tea. When lakes aj

highly colored, the best indicator of
algal growth is chlorophya (VLMP,
2008 Maine Lakes Report)

A pair of loon eggs on a floating bog island. Their color reminds you of aery humic lake,
filled with tannins seeping out of the peat.

15



Methods

Site Selection

Lakes oror neartribal lands to be included in the monitoring program were selected according to accessibility by road. Bathymetric
maps were obtained from the Maine Department of Inland Fisheries and Wildlife for the following waterKitidias: Pond, Side

Pistol Lake. These were all incorporated into the monitoring program along wittotinéakes on Indian Townshifgig Lake, Long

Lake, Lewey Lake,Grand Falls Flowage See Table 1 for summary of water bodiempled each season

Joe Musante and Ryan Gabriel taking samples on Lewey Lake, July 2019.
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Table 1. Waterbodies included in ITTG Monitoring Program

Big Big Big Big

Long Long Long Long

Lewey Lewey Lewey Lewey

Grand Falls Grand Falls Grand Falls  Grand Falls
Tomah Str.

*Side Pistol Side Pistol  Side Pistol
*Upper Chain Upper Chain Upper Chain

Duncan Duncan
Junior Junior
Killman Killman

Mill Priviege  Mill Privilege
Pocumcus  Pocumcus
Scraggly Scraggly
Shaw Shaw
Sysladobsis Sysladobsis

*Only sampled once or twice this year

Big (2) No Big

Long sampling Long
Lewey done Lewey
Grand Falls(2these  Grand Falls
Tomah Str  two Tomah Str
Side Pistol  years.

Upper Chain *Upper Chain
Duncan *Duncan
Junior

Killman *Killman
Mill Privilege

Pocumcus

Scraggly

Shaw

Sysladobsis

Mary Petuche

East Grand

*Mary PetucheMary Petuche

*Hall

Big

Long

Lewey
Grand Falls
Tomah Str
Side Pistol
Upper Chain
Duncan
Junior
Killman

Mill Privilege
Pocumcus
Scraggly
Shaw
Sysladobsis

Hall
Middle Chain

Big Big
Long Long
Lewey Lewey

Grand Falls Grand Falls

Side Pistol Side Pistol
Upper Chain  Upper Chain

*Duncan *Duncan
Junior Junior
Killman Killman

Mill Privilege ~ Mill Privilege
Pocumcus Pocumcus
Scraggly Scraggly
Shaw Shaw
Sysladobsis  Sysladobsis

*Mary Petuche*Mary Petuche

*Hall *Hall

Middle Chain Middle Chain
West Grand  West Grand
Pleasant Pleasant

Big

Long
Lewey
Grand Falls

Side Pistol
Upper Chain

Junior
Killman

*Mill Privilege
Pocumcus
Scraggly
*Shaw
Sysladobsis

Middle Chain
West Grand
Pleasant

Big

Long
Lewey
Grand Falls

Side Pistol
Upper Chain

Junior
Killman

Pocumcus
Scraggly

Sysladobsis

Middle Chain

West Grand
Pleasant

*Big

*Long
*Lewey
*Grand Falls

*Side Pistol
*Upper Chain

*Junior
*Killman

*Pocumcus
*Scraggly

*Middle Chain
*West Grand
*Pleasant

Big Big
Long Long
Lewey Lewey

Grand Falls Grand Falls

Side Pistol  Side Pistol

Upper Chain

Junior
Killman Killman

Pocumcus
Scraggly

Sysladobsis

Middle Chain
West Grand
Pleasant

E. Musquash E.Musquash E.Musquash E. Musquash *E. Musquash E. Musquash
W. Musquash W. Musquash W. MusquashW. Musquash*W. MusquashW. Musquash

Bassett

17



Sample Collection and Field Measurements

Samples were collected amdsitu measurements were taken according to procedures outlihaine Department of Environmental
Protection's 199%tandard Field Methods for Lake Water Quality MonitoroygJudy Potvin and Linda Bacoithese methods have
been updated throughout the years, but that document was the start of our program!

Laboratory Analysis

Alkalinity samplesaretypically titrated within 48 hours of collection by staff in the offiseme however are tested later, but well
within the 14 day holding timeTruecolor samplesreprocessed by staff in the office within 48 hours of collection. &&amples
arefiltered within 24 hours using a hand held filter apparatus. The fist¢henstored in the freezer waiting to be sent to the Health
and Environmental Testing Lab (HETL) in Augusta to be processed. TP sargilamediately placed in the fridge. Within the
appropriate time period (generally?2 weeks) Chl a and TP sampleemailedto HETL for analysis. The holding time for Galand
TP samples to be processed by the lab (assuming tke l@d been filtered and frozen) is 28 days.

Statistical Analysis

The formulas for calculating the Carlson Trophic State Index values for Secchi disk, chloapphdltotal phosphorus are presented
below. Also presented is a table that lists the trophic state values and the corresponding measurements of the threeRamngewete
of trophic state index values are often grouped into trophic state classifications. The range between 40 and 50 isacsataity as
with mesotrophy (moderate productivity). Index values greater than 50 are associated with eutrophy (high productivityg¢s¥alue
than 40 are associated with oligotrophy (low productivity).

Maine DEP Lake Assessment Criteria for Calculating Valid TSls

Samples are to be taken from open water.

Five months of data are necessary; one reading per month is acceptable, but 2 readings per month are preferred.

Sampling period is May through November.

It is not permissible to be missing any 2 consecutive months of data.

The mean used in the equations shall be calculated as the mean of the monthly means in order that all months be equally

welghted in the calculation.

6. Integrated cores should be taken to a depth equal to that of the late summer epilimnion or to the 2.0 mg/l D.O. level,
whichever is less.

7. Secchi Transparency readings must not have hit the lake bottom.

U"P.w!\’!—‘
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Formulas
All lakes: TSlc = 70 log (mean Chlorophydlin ppb + 0.71)
Lakes having color less than or equal to 25 Standard Platinum Units:

TSlp =70 log (0.33 mean total phosphorus in ppb + 0.7)

TSlsd = 70 log [( 105 / mean Secchi transparéncy- 0.7 |
Note: Secchi transparency in meters

TSI Table

TSI Chlorophyll a (ppb) Secchi Transparency (m) Total Phosphorus (ppb)
0 0.3 18.7 0.9
10 0.7 12.3 2.1
20 1.2 9.2 3.1
30 2.0 7.3 6.0
40 3.0 5.9 9.2
50 4.5 4.8 13.6
60 6.5 4.0 19.7
70 9.3 3.4 28.2
80 13.2 2.8 40
90 18.6 2.4 56.4
100 26.1 2.0 79.2

Note: Avoid making comparisons using raw data for the various parameters; the criteria assure that the TSIs are repredentativ
water quality for the open water season of May through November.
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Results: Reservation Waters

Big Lake, Washington County, Maine

Table 2, Big Lake

06/01/23 NONE 10 5.60 8.0 7.07 225 32

06/20/23 1.0 7 4.75 9.0 7.06 23.8 32

07/18/23 3.0 9 4.10 8.0 6.99 25.0 40

08/29/23 3.0 6 6.15 9.0 7.11 NONE 28

09/27/23 5.0 9 3.60 7.5 6.74 23.9 61
Year Mean: 3.0 8 4.84 8.3 6.99 23.8 39
Maximum: 5.0 10 6.15 9.0 7.11 25.0 61
Minimum: 1.0 6 3.60 7.5 6.74 22.5 28
Stand Dev: 1.63 1.64 1.05 0.67 0.15 1.02 13.26
TSI: 40 37 50

*CHLA Only valid TSI due to mean color >25
*CHLA not truly valid due to less than 5 months of data.

Table 2 shows Chk, TP, Secchi, Alkalinity, pH, Conductivity, and True Color mean, max, min, standard deviations, aradugSI

for Big Lake for Mayi September 2023. Big Lake is about 10,300 acres, with a max depth of 70 feet (21m) and is part of the St.
Croix River watershed. Our sample site is in a shallower basin of 30 feet (9m). Sampling has been done on this lak& Jihee 199
staggering change in values between August and September are due to heavy rains of hurricane Lee on 9/16/23.
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Long Lake, Washington County, Maine

Table 3, Long Lake

06/01/23 NONE 12 5.15 8.0 6.96 22.2 34

06/20/23 1.0 9 4.40 8.5 7.01 23.9 37

07/18/23 4.0 8 4.10 9.5 6.91 25.6 38

08/29/23 6.0 8 5.60 9.0 7.15 NONE 29

09/27/23 3.0 8 3.15 7.5 6.74 23.7 72
Year Mean: 3.5 9 4.48 8.5 6.95 23.9 42
Maximum: 6.0 12 5.60 9.5 7.15 25.6 72
Minimum: 1.0 8 3.15 7.5 6.74 22.2 29
Stand Dev: 2.08 1.73 0.95 0.79 0.15 1.39 17.13
TSI: 44 40 54

*CHLA only valid TSI due to mean color >25
*CHLA not truly valid due to less than 5 months of data.

Table 3 shows Chk, TP, Secchi, Alkalinity, pH, Conductivity, and True Color; mean, max, min, and standard deviations for Long

Lake for Mayi September 2023. Long Lake is about 595 acres and is part of the St. Croix River watershed. It has been sampled since
1993. It also should be noted in Long Lake that from June to late August the hypoliminion usually becomes anoxic. t§ saresul
increase of anaerobic bacteria and production of hydrogen sulfide. Water collected from the hypolimnion typicallyemesggrott

odor when anoxic. Numerous seasonal and-y@mand residences and camps occur on its western and southern shores. The staggering
change in values between August and September are due to heavy rains of hurricane Lee on 9/16/23.
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Lewey Lake, Washington County, Maine

Table 4, Lewey Lake

06/01/23 NONE 12 4.60 8.5 7.10 22.4 35

06/20/23 1.0 8 4.40 9.0 7.09 24.1 36

07/18/23 5.0 9 3.80 9.5 7.02 25.7 36

08/29/23 3.0 8 5.05 9.0 7.13 NONE 30

09/27/23 0.5 9 3.55 8.0 6.76 23.9 70
Year Mean: 2.4 9 4.28 8.8 7.02 24.0 41
Maximum: 5.0 12 5.05 9.5 7.13 25.7 70
Minimum: 0.5 8 3.55 8.0 6.76 22.4 30
Stand Dev: 2.06 1.64 0.61 0.57 0.15 1.35 16.18
TSI 34 40 57

*CHLA Only valid TSI due to mean color >25
*CHLA not truly valid due to less than 5 months of data.

Table 4 shows Ck, TP, Secchi, Alkalinity, pH, Conductivity, and True Color; mean, max, min, and standard deviations values for
Lewey Lake for Mayi September 2023. Lewey Lake is about 447 acres, and is part of the St. Croix River watershed. It has been
sampled since 1993. It is very populated along its eastern and southern shores, Indian Township and Princeton réggectively.
staggering change in values between August and September are due to heavy rains of hurricane Lee on 9/16/23.

22



Grand Falls Flowage, Washington County, Maine

Table 5, Grand Falls Flowage

06/01/23 NONE 15 4.40 8.0 7.06 23.3 39

06/20/23 8.0 10 3.90 9.0 7.07 25.0 43

07/18/23 6.0 11 3.20 10.0 7.02 25.6 37

08/29/23 6.0 9 5.30 9.0 7.12 NONE 35

09/27/23 4.0 9 3.25 8.0 6.72 24.9 80
Year Mean: 6.0 11 4.01 8.8 7.00 24.7 47
Maximum: 8.0 15 5.30 10.0 7.12 25.6 80
Minimum: 4.0 9 3.20 8.0 6.72 23.3 35
Stand Dev: 1.63 2.49 0.87 0.84 0.16 0.98 18.79
TSI: 58 45 60

*CHLA Only valid TSI due to mean color >25
*CHLA not truly valid due to less than 5 months of data.

Table 5 shows Chk, TP, Secchi, Alkalinity, pH, Conductivity, and True Color; mean, max, min, and standard deviations values for
Grand Falls Flowage for May September 2023. Grand Falls Flowage expands to 6,691 acres of mostly shallow coves due to the
impoundment of the dam. Not far below the dam does this watershed finally meet the St. Croix River. Maximum deptht @disted
feet (9 m), but our sampling site is located at 20 feet (6m). There are numerous seasonairandgeasidences along its shores,
primarily to the south. The staggering change in values between August and September are due to heavy rains of hwmicane Lee
9/16/23.
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Results: Trust Lands

Killman Pond, Hancock County, Maine

Table 6, Killman Pond

05/31/23 3.0 10 4.75 8.5 6.76 21.8 25

06/27/23 4.0 8 3.80 7.0 6.83 22.0 24

07/19/23 3.0 8 3.95 7.5 6.79 21.7 26

09/01/23 4.0 9 4.40 7.0 6.98 20.7 26

09/28/23 5.0 8 3.40 8.0 6.84 22.7 29
Year Mean: 3.8 9 4.06 7.6 6.84 21.8 26
Maximum: 5.0 10 4.75 8.5 6.98 22.7 29
Minimum: 3.0 8 3.40 7.0 6.76 20.7 24
Stand Dev: 0.84 0.89 0.53 0.65 0.08 0.72 1.87
TSI: 46 40 59

*CHLA Only valid TSI due to mean color >25

Table 6 shows Chkd, TP, Secchi, Alkalinity, pH, Conductivity, and True Color; mean, max, min, and standard deviations values for
Killman Pond for Mayi September 2023. Killman Pond is a small pond of about 17 acres flowing into Upper Chain Lake via a small
stream. Itis part of the St. Croix River watershed. There are no camps or structures along its shores, but it doastamned

dirt road within 100 feet along its north shore, which undoubtedly adds runoff and sediments. The boat launch is dblly taccess
canoes and the like. This pond is strongly stratified most of the field season and is about 23 feet (7m) at its deqpmesd. h&ib

been sampled most years since 2002.
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Side Pistol Lake, Hancock County, Maine

Table 7, Side Pistol Lake

05/31/23

06/27/23

07/19/23

09/01/23

09/28/23
Year Mean:
Maximum:
Minimum:
Stand Dev:
TSI

2.0
3.0
5.0
5.0
0.5
3.1
5.0
0.5
1.95
41

5
9
7
12
7
8
12
5
2.65
37

6.80
6.75
5.80
5.05
5.15
5.91
6.80
5.05
0.84
40

8.0
6.5
7.5
7.5
8.0
7.5
8.0
6.5
0.61

7.12
6.99
6.99
7.14
6.99
7.05
7.14
6.99
0.08

20.6
20.8
20.6
19.6
21.1
20.5
21.1
19.6
0.56

1.22

Table 7 shows Chk, TP, Secchi, Alkalinity, pH, Conductivity, and True Color; mean, max, min, and standard deviations values for
Side Pistol Lake for May September 2023. Side Pistol Lake is a small lake of 147 acres in a series of small lakes known as the
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Invasive Aquatic Species Progran2023

Passamaquoddy Tribe at Indian Township

Since its discovery in Clifford Bay, Big Lake in the fall of 2019, variable watermilfoil (VWN)riophyllumheterophyllumhas

been a large piecetifiecEnvi r onment al Department 6s focus. Being a new thre
itdéds been a process to mold and adapt our current gguabcgr ams t
species program tioocate, Remove andRestoreresources affected by invasive aquatic species.

o

This threat of VWM to the Tribe's surface water
resources cannot be understated. The window to try to
get this infestation under control is short. The littoral
habitat for VWM here is extensive in this dammed river
system. Much of the flooded land is very shallow, soft
bottomed and sheltered. These conditions describe
entire coves: hundreds of acres edthWM was
thoroughly established in these areas, they would no
longer be accessible to matmypal andnon-tribal

traditions and uses.

To accomplish this longerm goal, the Tribe has been

very fortunate to have numerous allies to assist in

funding, setting up the program, and doing this

important work. Environmental Protection Agency

(EPA) 319 and 106 funding, as well as additional

monies from the Bureau of Indian Affairs (BIA) have
provided staff, development and equipment needed to
start getting the work done. The Maine Department of
Environmental Protection (MDEP) has also been heavily involved in the response to the VWM discovery, providing training and
removal work to the Tribe and other local stakeholders (especially Downeast Lakes Land Trust and Big Lake Camp Megfing) throu
their invasive aquatic species program. Lake Stewards of Maine (LSM), a nonprofit organization, having worked with our water
resources program for many years, has been an immense help in setting up the response with our program and the loezd.communit
All these partners have worked together in assembling a defense against invasive aquatic species (IAS) threateningteur local
resources.

Source: Dennis Roberge, VLMP © 2007
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Locate: Part A

Locating any aquatic invasive plant is a tis@suming endeavor. The more eyes on the lookout the more efficient the work. For
these reasons weoOve diEducadoeatidSurteys$hesg twa partsiam tiscussewlzelovp adongtwith: what
webve done over the | ast year to address t hem.

Educationi s t he buil ding bl ock of developing any program. Weobdve [
categories: build staff capacity, build local capacity, and build partnerships.

Staff Capacity

Building staff capacity is comprised of both funding to support staff time, as well as training opportunities to buily/skibst
these dedicated funding agencies none of this work would be possible.

1 Full time staff consists of a water resources biologist (WRB) and a field asgistntThe staff split their time between water
guality sampling and IAS.

1 The water resources biologist completed the PADI introduction to open water scuba diving certification in spring 2022. This
certification, coupled with a set of scuba dive gear, gives the department the ability to do deeper water surveys and removal
activities.Spring of 2023 we trained two additional staff fromTiei be 6 s Nat ur al Resources Depar
Going from one diver to three really boosted our removal capacity for 2023 and beyond.

1 MDEP trainedhese two new divelis underwater removal technigystallow water removal and benthic barrier
deployment®n August 8, 2023 MDEP also trainedome other local divers in the same skills that day in case they were able
to assist with removal work in the future.

1 Two high school students and one supervisor worked with the IAS Program in 2023. Kaiden, Frank, and Matt participated in
the tribal Summer Youth Programvhich trairs and emplog young tribal members (1B5 years of age) artteir supervisors
in identifying and surveying for VWM. These exstffreally added ircritical manpower during the height of the summer
seasonTheir primary duties are assisting in VWM surveys and being surface support for divers removing VWM on the lake
bottom. Wedre |l ooking forward to building on this program
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Local Capacity

Building up local capacity is an important piece to the {tergn success of any invasive species project. Without the assistance and

buy-in of residentst would be just too difficult to monitor such a large area for species of concern. The more concerned and educated
residents we have keeping an eye out the better. The most formal tool we have in place for building local capacity iegularst

6on the watero6 6éplant paddled training. This traihMMMg i s use
looks like, and get them familiar with native plant species verses invasive aquatic plants. Taking them out on theshatemgnd

them just what VWM looks like growing in the lake gives »

good mental picture to recognize it later on. While we wo

love to have residents volunteering to do formal IAS surv

around the lakes, we recognize for most this is a big ask.

Just having them recognize something as suspicious, (or_

likely VWM) while out on the lake is still very valuable.
Many of our VWM populations founih 2022were reported
by bass fisherman in the Spring.

1 There were approximateldb people who attended
the Plant Paddle this year at Peter Dana Point. Th
was a mix of ENV staff, wildlife staff, tribal
members, local notribal residentsalake
association member from Cathance Lake in
Washington CountyandDLLT staff. Some of these
attendees attended in the past,repeated
attendance only helps in the learning process.

Impromptu discussions when the opportunity presented
itself are also an important piece of building local capacity.
VWM samples were kept on hand in the office to show to any and all that came in for whatever reason. Having live saamgles on h
to show people was especially helpful since many that were on the water could connect them to floating fragments tleeyomould s
the lake. The next step hopefully will be to go out in boats with them, individually or through future Plant Paddleshtershahat

they look like growing out of the sediment in the lake bottom. We feel like we've made a lot of progress as a staff anilydommu
education and outreach.

28



1 5+ Office interactions with the community and anothdiOainteractions with landowners/boaters while on the water working.
1 The ENV Department also had a booth at the tribal Health Faire in Ocsblogving and speaking with children and adults
from the local community omvasive milfoil. Approximately 55 adults and 25 children spoken with)

~ We are involved with our partners in the

Big Lake Milfoil Coalition in getting
educational information out into local
businesses to increase exposure. ENV staff
have also been involved in virtual
presentations and meetings with other
regional stakeholders to increase awareness
and build on relationships for the future.

1 Monthly Zoom calls with
stakeholders during most of the
year.

Left: A zoomedin section of the flower

stalk of VWM. A fully definitive ID of

VWM is impossible without seeing this,

and most colonies that a
- develop them. Toget around this

problem many samples get genetically

tested by MDEP for new infestations.

29



Partnerships

Lakes and ponds are not a water resource for a singular entity, nor are they singular units on the landscape. Lakesspeads a

are parts of huge, sprawling watersheds moving across the landscape to the ocean. Just as you need to manage thasesvaser reso
part of a larger watershed, the same holds true for communities intwined with that watershed. The Passamaquoddy dmie is but
stakeholder in the west branch of the St Croix River watershed. For this reason, the Tribe has joined the Big Lakedltilioi] €0

group of state and regional stakeholders working together to fight the VWM infestation of the Big Lake area. This abalition a
members to bring whatever resources they can contribute to the VWM battle.

To facilitate, organize, and invest stakeholders, LSM started regular Zoom calls to bring all those interested toTthesable.

meetings range from monthly to weekly, depending on the season. Attending and participating in these regular meetioige has bec
an i mportant part of developing the Tribebs | AS Prondgram, as
community members.

Right: DowneastLakes Land
Trust organized a milfoil
removal mission withthe
Combat Wounded
Challengefor four days.

Milfoil coalition members

(Camp Meeting, MDEP, PIT,

and DLLT) and local \
residentshelped support the
event by providing boats, " = Si ¢
captains, training, and meals . !L!;, P
to the mission. Photo: Y

Prepping for an afternoon —
training dive at Big Lake. :

e ——

TV

—~

g
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Left: PIT dive crew after a day on and under the water removing VWM in
Cass Cove, Big Lake with resident volunteer Brenda Smith and LSM uber
IPPer Bunny Wescott. Photo left to right: Joe Musante, Ryan Gabriel,
Brenda Smith, Justin Socobasin, Matt Dana |, and Bunny Wescott and
Ross Wescott manning the camera. Working side by side with residents to
eliminate invasive plants are one of the key pieces of this program. The
more eyes the better.

Right: Summer Youth student Kaiden with supervisor Matt preparing to
help support removal divers for safety while collecting any escaped
VWM fragments that may float off on Long Lake.
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Locate: Part B

The second half of Locate is getting out on the water to conduct some form of a survey. These surveys are not all ltersdnoted t

way, but they are all after the same regslthere an invasive aquatic plant here or’hat our Quality Assurance Project Plan

( QAPP) wedbve put specific guidelines on how surveys iare cond
mind, based on limitations due to survey conditions, training, or equipment. While it would be beneficial for volunteers and

community members to also follow these QAPP guidelines, we recognize there is still significant value to their eyes@n the wa

looking for plants. Simply spotting something suspicious, grabbing a sample or taking down a location is an importdnt piece o
developing local capacity to fight invasive aquatic species.

Pre-removal Surveys

Big Lake was surveyed heavily in 2021, Long and Lewey Lakes, along with a large amount of Grand Falls Flowage were completed
in 2022. The 2023 season consisted of a lesser amounti@mposal surveys as much of that work had already been completed along
with a lack of suitable weather for surveying. The 2023 field season in Washington County Maine could be summed up in three
letters: W E T. The month of June was mostly lost to constant rain, or overcast skies, and sometimes smoky haze conoimg down f
the Canadian wildfires. This caused a bit of a pivot in our plans. Priority for good survey weather was shifted to kstavariafer
postremoval surveysThese preaemoval survey maps are included in the gestoval survey maps for less confusion and

duplication.

Postremoval Surveys
Most of the surveys at this point would be classified as@osbval surveys: a situation where we go back to known infestations to

look for new or regrown VWM. This includes areas near other infestations where we expect VWM to become established, or areas
surveyed in lesser conditions in the pasie following maps are broken up by lake.
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This overview map should help give the readers an idea on the spreadvWM found in Big Lake. The green area are areas
surrounding smaller populations, while the orange indicates a larger, more dense populatiofhe highlighted areas do not
accurately gauge theéboundaries of the infestation, but instead represent an area of concern fgearly surveys.
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Big Lake: Big Musquash Stream

Green: Post removal survey by PIT staff 7.20.23. Scattered plants were found up to the bridge, none of which were seenin 2022. Lots of boat traffic dragging material from the dense infestation at the mouth.

NEM DASH crew via DLLT/DEP spent most of their season here trying to get it undercontrol {7+ weeks). Very dense area, well over 10 acres at the mouth. Possible candidate for benthic barriers depending on how it responds to DASH.
Resurvey early 2024, Difficult location due to dark water outflow of stream.

.

N ek X
Big N4u§quq§p Stream\\
e N
e \
\_._____////_ﬁ 2006
VivM 7.2023 012 & S red 178
Mo \ ® 117220489 Musk 23

Y89 11941 102

\ 2005/
\\/,
_Big Lake

G
Mo
Ga 6
€0

The mouth of big musquash streanis the next largest infestation of VWM in the system outside of Clifford BayThis area was
worked on by NEMil foil 0 seaddaddiwillbe sefecusfooyearsnmoocente. of t h e
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Big Lake: Cass Cove

Green: Sparse VWWM area remaved by DEP Scuba in 2021, 2022. Resurveyed and marked by camp owner Brenda Smith and LSM's Bunny Wescott. Removed by PIT diving crew on 9.6.23.

Red: First time surveyed by camp owner Brenda Smith with LSM's Bunny Wescott.
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If dealt with yearly, the known infestation in Cass Covavill take a diver a day or less to remove once things are marked.
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Big Lake: Clifford Bay: Deep Cove, Clifford Stream

Herbicide Treatment: Procellacor EC (8.22.23) areas colored. DASH removal points up Clifford Stream week of 9.18.23. Beaver dam blocking boat access above pt 1987. Need to revisit with kayaks.

Deep Cove Herbicide Sample 8.22.23

Spoonér Point
«Clifford Bay Herbicide Sample

Lg pateh
1989 98

ScatManﬂ966

1974 11975

1980
1984 1985

1986, 1987

Google Earth

Maine DEP contracted to have the largeqtand likely initial colonization) populations of VWM treated with a milfoil specific
herbicide in August 2023 about 85 acresn total. The hope is the treatment knocks it back enough to make DASH removal a
viable option going forward. NEMilfoil removed VWM found up Clifford Stream via DASH. It will be very interesting to see
what the regrowth is from the initially very successful looking herbicide treatment.
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Big Lake: Jimmy Libby Cove

Mil7.16.21 and Vim! found in 2021 and remaved by DEP via scuba in 2021. 2022 not revisited. Dove on waypoints in 2023 but nathing found, water dark. Revisit earlier in season for another post remaoval survey.
VAWM 9.26.23 and Ernest Dock: Found and marked by local camp owners summer 2023. Removed by PIT 9.26.23 via SCUBA.

VWM 9.26.23'd
Cprllss Point
Mil7:16.21 <

“Ernest Dock VWM
Stone Island

.
iz Big Lake Campmeeting
‘4

Big Lake
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Jimmy Libby Cove is completely within the 10ft depth requirements of VWMand some locations are starting to be found in
this area The regular flow of the lakes does not come into this extensive cowaly boats and wind driven fragments.

37



Big Lake: Mouth of Little Musquash Stream

Post Removal Survey 9.22.23 with DLLT. Two small populations found and remaved in fall 2021. Was not visited in 2022. No YWWM found from boat; sunny and calm but water dark. Revisit ealier in season.

’Big Lake

2
()
O
2
£
©
2

\,

E
Milf Milner
S

N
N
Google Earth ) 1000 ft |

There are reported VWM populations located far upstream in little musquash stream. This needs to be investigated in 2024.
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Big Lake: Mouth of Little River

Post Removal Survey/Remaval 9.22.23 with DLLT. One small, dense population found and removed in fall 2022. Removed again in 2023. Mixed-in with native rushes, hard to remove by hand. Good candidate for early season benthic barrier.

Big Lake
7 Little River'sland

Little River-Bluff.

Wpt 051 £

Google Earth

900 ft

No other populations of VWM have been found in this area, which is odd considering hawis populations looks to have been
here a while, tucked into the rushes
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Long and Lewey Lake Milfoil Areas 2023

Overview
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This overview map should help give the readers an idea on the spread of VWM found in Long and Lewey Lakes. The green
areas are areas surrounding smaller populations. The highlighted areas do not accurately gauge the boundaries of the
infestation, but instead represent an area of concern for yearly surveys.




Long Lake: Peter Dana Point and Pit Area

Green: Post removal survey by PIT staff 7.12.23. Most of these sites were found and removed in 2022, smaller and scattered, but numerous. The nonprofit Combat Wounded Veterans Challenge (organized by DLLT and Camp Kotok)
was here helping remove YWWM on this site for three days from 8.10.23 - 8.12.23. PIT staff and the NEM DASH crew finished it off in late August, early September. This area will likely always take some time to survey thoroughly with floating
fragments coming from Big Lake getting caught up in the odd bathymetry of this small basin and taking roat.
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This area off Peter Dana Point in Long Lake will take some consistent work to keep under contrahd remove newly rooted

fragments. It is heavily fished and the boat traffic spreadsfragments. Fragments coming out of Big Lake get hung up here
and establish themselveOnce marked a DASH boat could spend up to a week here pulling.

41



Long Lake: The Basin

Red: Joe surveyed the southern shore of the Basin in great conditions on 7.24 .23 (it was surveyed in 2022 in so-so conditions). Anew, 10'x10' patch was found at 7.24.23 002 just on the edge of a drop off.
This area would not have been visible from a boat without stellar viewing conditions. These sites were partially removed with the help of the Combat YWounded Veteran Challenge and finished by PIT staff.
The 'VIm' site was first found in 2020 and has been removed yearly since, a hit smaller each time. Wpt50 found and remaved in 2022, again in 2023.
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The second area downstream in Long Lakesome scattered VWM populations

42



So far most of Lewey Lake has beefound to be VWM free besides one point off a rental dock near the public launch. The
area going up into Huntley Flowagdas prime VWM habitat.
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