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1. Introduction

This document replaces thi989 VermontDepartmenbf Environmental Conservation
(VTDEC) Held Methods Manual That documentoveed allVTDEC field methodsfor
collectingsolids, liquids and asamples. Since theather Dvisions within the
Departmenhave written their owniéld methods narrowing the scope of this document
to include onlythe field procedures typically useg the Water Quality Division.Many

of the methodsemain in their original form & chi,temperaturgpH) while others have
evolved (biological mondring) and some are brand nevwér morphologymethodsand
multiprobes). Because many of the programsendeveloped detailed protocols, this
document will provide an overview and refer to those detaileality Assurancélans,
protocols, methodologies when appropriate.

This manuabtloesnotincludemethods used by the River Managentéragramwithin
Water Quality. Their field methods are described in two separate documents:

(a) the Vermont Stream Geomorphic Assessment Phase 2 Handbook. Rapid
Stream Assessment Handbook (2003); and

(b) the Vermont Stream Geomorphic Assessment Phase 3 Handbook. Survey
Assessment. Field and Data Analysis Protocols (2003).

Other pogramspecific field methods are referenced individuallptigh out this
document.



2. Water Quality Division Fieldwork Code of Practice

These guidelines are intended for anyone condudedfork in aquatic habitats.
Aquatic nonnative species, such as noative fishes, zebra mussels, and Eurasian
milfoil have been frequently reported from across the state. Fish diseases such as
Whirling Disease are less extensive but when present atexlvody can be of great
concern. These guidelines are intended to prevent the spreaahafativespecies or
transmission of disease from one locale to another.

Non-nativespecies or disease can be carried in a variety of ways between
waterbodies vidands, footwear or equipment of fieldworkers. This can result in the
detrimentaintroduction of exotic species into localities containing native species
which have had no prior contact with the pathogenmsomativespecies.

Therefore it is importarfor those involved in fieldwork in aquatic habitats where
nontnativespecies or diseases are present, to take steps to minimize the spread of
disease or nuisance species between study sites.

1. Arrange field visits so that uncontaminated sites are visitsiceind sites with
knownnon-nativespecies are visited last in the day.

2. Inspect all equipment prior to and after uRemove mud, snails, algae
aguatic plantand other debris froraquipmentif present This includes, but
is not limited to: nets, tr@s, bootsfloat tubesyehicle tires boatstrailers,
anchorsanchor chainand all sampling equipment

3. Avoid cleaning equipment in the immediate vicinity of the waterbody. All
equipment should be washed and dried before using it again. Allow
equipmatto dry in the sunbutif limit ed by timeor if between sampling
sites,a towel may be used.

4. These procedures are used for sites known to have zebra mussels or whirling
disease. Wheworking at sites with known or suspected nuisance species
and/or digase problems, or when sampling populations of rare or isolated
species, wear disposable gloves and change them between handling each
animal. (Used disposable gloves should be retained for safe disposal in sealed
bags.) Dedicate sets of nets, boots, samd other equipment to each site
being visited. Clean and store them separately at the end of each field day.

5. Drain water from motorboats and leave drain plug out. Run enginesalith
water which isstored on the VTDEC Laboratory loading dodidseevery day
to kill zebra mussel veligers and otmam-nativelarvawithin the boat engine

6. See Section 4.4.2. Biological contamination for specific recommendations on
preventing the spread of whirling disease.



3. Physical Parameter Methods

3.1. TEMPERATURE

3.1.1.

1)

2)
3)

3.1.2.

1)

2)

Field Thermometer (nomercury)

Thermometers muadirst be calibrated againstNationalBureau
StandardgNBS) thermometer and the correction factor should be

recorded on the upper end of the thermometer.

Keep field thermometers in@otective case at dilmes

To determine the tempéduae,immersethermometem the water sample

for at least one minute. Keep the thermometer immersed in the water
while reading the temperature. Record to the nearest degree, after adding
the correction factor to the theometer reading.

Thermistor

Thermistors must be calibrated electronically every year by certified
technicians. A twepoint calibration bracketing the expected temperature
range should be conducted. The probe line should be measured every year
and remariked if necessary.

To operate meter:

a) Plug the probe into the meter.

b) Unwrap cable from the spool and lower the weighted probe into the
water.

c) Turn the meter on with the toggle switch.

d) The probe line is marked in meters. Lower the probe to the desired
depth,beginning at the lake surface if a profile is to be taken. Record
the temperature in degrees Centigrade, to the n¢anglstlegree. Be
sure the meter has stabilized before taking each reading.

e) When finished, turn the meter off, unplug the probe, anihckthe
cable on the spool.



3.2.WATER TRANSPARENCY

3.2.1. Lentic Waters Secchi Disc
Transparency Secchi Disk

1) Background:On lakes and porsg
the most common measurement for
water transparency is the Secchi
disk. It consists of a 20 cm metal
disk painted with alternatg black
and white quarters. This disk is attached to a line marked in meter
increments.The optimum conditions for determining Secchi disc
transparency are at mahy on calm water.

2) Method:

a) Lower the Secchi disc over the shaded side of thedmuatemeoe
sunglassessun glare off the surface of the water interferes with
accurate measurement.

b) Lean over the side of the boat with your face as close to the water's
surface as possible.

c) Lower the disc slowly until it just disappears from view, and ther rais
it back up until it is barely visible. The Secchi disc transparency is the
deepest depth at which the disc is still visible.

d) The line attached to the Secchi disc is marked in meters. Estimate the
Secchi disc depth to the nearest tenth meter by redukmmarked line
at the water's surface.

e) If the Secchi disk is visible résg on the bottom, the actuaé&hi
disk transparency cannot be measured. It is important to note that the
transparency was at least the depth to the bottom of the lake. Record
theSecchi transparency as fA>0 the
indicate that the Secchi hit bottom.

For Secchi instructions specific to the Vermont Laying Monitoring Program, please refer
to the Vermont Lay Monitoring Program Manual, 2000 edition.



3.2.2. Lotic Waters Transparency Tube.

10

1) Background

2)

Transparency tubes are used on running wabereasurelarity and
suspended solidsThe tube allows the user to collect shallow water and
determine its transparenand relative turbidity.lt consists ba clear

plastic tube, marked off in centimeters witfiyggon tubeclosure valveon

a Tygon release tuls the bottom.

Method:

a) Fill the transparency tube with river or stream water, making sure to
stand downstream of the sampling point.

b) Peer into the topf the tube. If the black and white painted disk is

visible, record thetranp ar ency as Airon.
c) If the painted disk is not visible, sltywrelease water through the
valve at the bottom of the tulbentil the disk is visible.Record tle
transparency in cm.
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PVC cap ~
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3.3.STREAM FLOW

3.3.1.

Background

Stream flow, or discharge, is defined as the volume rate of flow, normally
expressed in cubic feet per second (cfs). Conversion to metric units of cubic
meters per second may be made by dividing by13&scrs.

3.3.2.
1)

2)

3)

4)

5)

6)

7)

Principals of flow measurement

Stream flow estimation is made by summing the products of th&pa
areas of the stream cressction and their respective average velocities.
Hydraulically, at each subsection the point velocity at 60% of ¢jpéhd

(0.6d) below the water surface is approximately equivalent to the average
velocity in the vertical velocity profilePlacethe measuring rod and meter
at this location in the water columiThis measurement represesiite

average velocity for aubsetion starting midway between the last

location of themeter and theresent lgation and ending midway to the

next location.Remember the subsection limits when dewdvhere to
position therod when irregularities in the streambed (i.e. boulders) are
encountered.

Measureasmany subsections as is practical in order to get reasonably
accurate results. Thgenerakule is to have no more than 5% of the flow

in any given subsection. Therefore, readings should be closer together
where there are greaterpdles and/or velocities. The 5% rule is primarily
for larger streams. ®small streams, measurements 2 feetapart will
suffice Take a minimum of ten readings

It is good practice to make two discharge measurements using two
different cross secti@of the stream as a check on accuracy.

Current meters can be used effectively in most stream situations and in
canals and flumes; however, if the velocities and/or depths are too low or
the streambed too irregular, alternate techniques should be useeiirio
achieve a reasonable level of accuracy. Weirs, flumes, or volumetric
techniques (i.e., a bucket graduated cylindgshould be used.
Generallyflow meters should not be used where the stream depths and
velocities are less than 0.3 feet andl feetper second (fpsacross most of
the section.

Occasionally shallow or slow velocity conditions maydealt with by
physically constricting the flow in order tocrease depths and/or

velocities.

If possible, large rocks and debris should be reméneed the area of the
section. After the section is modified, measurements should not be started
until flow conditions have stabilized. Try to select a section that does not
have complex flow patterns, eddies, or cross currents.

1C



3.3.3. SorTek Acoustic DoppleCurrent Meter Flowtracker
The flowtracker unit will be used in the field as described by Section 5 of
the Operation ManuglFlowTracker Handheld ADV® Operation Manual
Firmware Version 2.4 Software Version 1.20 (December 20033ja
processing andownload will be performed per Section 6 of Mperation
Manual.

11



3.4. TIME OF TRAVEL MEASUREMENTS

3.4.1. Background

Note: The Water Quality Division rlongerroutinely conductime of travel
measurements. These historical methods are included in this vefrsihenField
Methods Manual for reference purposes only.

Time of travel measurements provide information regarding the time required for
a discrete mass of water to pass through a particular river reach and is dependent
upon a number of physical variablmcluding stream gradient, velocity, flow and
river bed characteristics. Time of travel measurements involve the slug injection
of a fluorescent tracer dye (Rhodamine WT) at the head of the river reach during
stable flow conditions and the subsequambfbmetric detection of the dye at the

tail end of the reach.

3.4.2. Dye Injection
1) Equipment
a. Rhodamine WT dye
b. flow measuring apparatus
c. notebook
2) Obtain the following information on the study reach:
a. The discharge at the time of dye injection.
b. The length of the @ch in miles.

c. The estimated velocity within the reach. This should be based on
actual velocity measurements combined Witlbwledgeof the
physical characteristics of the reach.

3) Choose a dye injection site where good mixing can be achieved quickly.
Dumping the dye immediately above a riffle will facilitate distribution of the
dye.

4) Determine the amount of dye to dump using the following equation and the
information obtained in (1) above.

Volume Dye = 3.4 X 10 (Q-L)/V
Where:
Q =river discharge (cfs)
L = length of reach (miles)
V = mean velocity (fps)

12



5) Apply appropriate amount of dye the river. Avoid getting the dye on skin or
clothing.

6) Record the time and site of dye injection in a field notebook.

3.4.3. Direct Dye Measurement
1) Equipment

a) Fluorometer (Turner Mael Ill) equipped with the following
accessories:

1 Flow-through sample door

1 Primary filter #116823 (Corning 546)

1 #590 combination secondary filter

1 #110851 lamp (carry one spare)

1 Strip chart recorder

b) Submersible pump with waterproofed extension cord.

c) Intake hose requires female connectors on both ends.

d) Outlet hose female connector on one end.

e) Gasoline powered 120 volt AC generator.

f) Plugin volt meter.

g) Floatation buoy and anchor.

h) Fluorometer operation manual.

i) Chart paper.

j) Gasoline and oil for generator.

k) Extension cord for fluorometer.

[) Stop watch

m) Tools and spare parts necessary for equipment repair.
2) Procedure

a) Set up the fluorometer and generator near the stream bank. Attach the
intake hose to the lower part of the fluorometer door and the outlet
hose tolie upper part. Attach the other end of the inlet hose to the
submersible pump.

b) Using the float and anchor, suspend the pump in the wali@mn in
the main flow of the stream. Be sure the pummoisin contact with
the bottom to avoid the intake sddiment.

13



c) Check the generator gas and oil. Start the generatarheo the
voltage. It should be between 110 and 130 vdftaot, adjust the idle
until the output is within thisange.

d) Plug in the fluorometer and pump. The pump imiinediately begin
to draw water. At all times, plug in tipaimp before turning on the
fluorometer and turn thiguorometer off before urpgging the pump
so as to avoidamage to the fluorometer due to voltage fluctuations.

e) Turn on the fluorometer and start the lamp bldimg thelamp toggle
switch up for five seconds and releasing. Ogeendoor and checlot
make sure the lamp is lighted.

f) Set the sensitivity setting to the most sensitive pos(BOm). Adjust
the detector dial to a reading of about filsng the adjstment knob
next to the dial. This is tadjust for background fluorescence.

g) Check the strip chart recorder to insure an adequate soippaper.
Record the date, river reach, river flow, timedgé injection andtaff
names on the strip chart.

h) Turn an the strip chart recorder and run until a steaaiseline is
established for five to ten minutes. Recordgéesitivity setting on
the strip chart. The recorder maythened off at this point until the
leading edge of the dyd#ume is first detectedytthe fluorometer.

i)  When the detection dial of the fluorometer begins to nupweard,
indicating the arrival of the leading edge of the plume, turn the
recorder back on and record the timettom strip chart. Do not shut
off the equipment until thenire dye plume has passed.

J) The dye concentration should increase rapidly. As theagiaoaches
90, quickly change the sensitivity level to thext setting (10x) and
record the new sensitivity setting tie strip chart. Record the time
on the strip chd periodically. Repeat to the 3x and 1x levels as
needed. Ithe reading goes off the high end of the scale at the 1x
sensitivity level, record the time on the strip chart, uffrthe strip
recorder and wait for reading to come baclsoale. Then turon the
strip chart again and record ttime.

k) At some point, the concentration will peak and tbeareaseln most
cases the decrease will be much slotlian the increase as the dye has
a tendency to tail ofbehind the initial concentration. As the
concentrationslecrease, adjust the sensitivity settings to maintain a
dial reading above 10. Be sure to record all sensitivity chamyése
strip chart.

[) At the detection point, the dye plume will not be visidlke
dispersion of the dye plume will sadepending on thphysical
characteristics of the reach. A series of paold riffles will tend to
stretch the plume out, whereas maorgform velocity characteristics

14



will maintain a more compaglume, in most cases, the shape of the
plume.

m) When theconcentration approaches the background leveldtfirn

recorder and record the time on the strip chart, ¢ffrthe fluorometer
BEFORE unplugging the pump. Remove $ti@ chart from the
recorder.

3.4.4. Indirect Dye
1) Equipment

a)

b)

2)

ISCOautomatic sampler with imddual bottles(See sectiofi.2.for
operating instructions.)

Fluorometer (Turner Model IIl) equipped with tfelowing
accessories:

1 cuvette sample door

1 primary filter #116823 (Corning 546)
1 #590 combination secondary filter
 #110851 lamp

 cuvettes
Procedure

a. Estimatewhenthe leading edge of the dye will reach the
sampler location and program an appropriate delay into the
sampler.

b. Estimate the time necessary for all of the dye to pass the
sampler. The sampler holds 28 bottles. Use thebfotsle
determine if the sampler is functioning propeahd for use as
a background fluorescence blank. Dividetihee by 27 to
determine the sampling interval and progitae interval into
the sampler. An example: The dye walke about 9 hours to
pass though- 9 hours x 60 min./hou540 min./27 = 20 min.
sampling interval.

c. Collect the samples when the sampler has finished. Use the
fluorometer to determine if the dye concentration is at
background levelflit is not, set up the sampler agaiith new
bottles.

d. Use the fluorometer to determine the dye concentratieach
bottle.

15



3.5.FIELD PH

3.5.1. Definition

pH is defined as the negative logarithm of the hydrogen ion concentration.

The greater the concentration of hydrogen ions, the lower thajud The
pH scale ranges from 0 to 14 with 7 being neutral. A pH below 7 is acidic, a
pH above 7 is basic or alkaline. The pH scale is logarithmic, therefore a pH

of 5 is 10 times more acidic than a pH adréd 100 times more acidic than a

pH of 7. pH changesmmediatelywith temperature ands it interacts with
air and any suspended solidReadings should be measured as soon as
possible, and sample temperature should be recorded.

3.5.2. Background

AMeasurement of pH is one of the most important and frequesdlg tests
in water chemistry. Practically every phase of water supply and wastewater
treatment, e.g., acidase neutralization, water softening, precipitation,
coagulation, disinfection, and corrosion control, isg#pendent. pH is

used in alkalinity ad carbon dioxide measurements and many other acid
base equilibria. At a given temperature the intensity of the acidic or basic

character of a solution is indicated by pH or hydrogen ion activity.

The pH value of a highly dilute solution is approxiniathe same as the
negative common logarithm of the hydrogen ion concentration. Natural

waters usually have pMalues in the range of 4 to 9, and most are slightly
basic because of the presence of bicarbonates and carbonates of the alkali
and alkaline edin metalsd (Standard Methods for the Examination of Water

and WastewaterAPHA (1998) pp. 436 to 487.)

3.5.3. pH electrodes

1) Selection: For low pH solutiong<pH 6), use a calomel electrode. For

high pH solutiong>pH 10) use & o w
solutions closer to neutral, a standa-
pH probe is adequate.

2) Storage:Note: Never store a pH
probe in distilled water.

For short period of times (<1
week), pH electrodes should be
stored with theifill hole covered
and theceramic junction
submerged in electrodstorage
solution For nonrefillable
probes cover the ceramic junctior
with a protective cap filled with
electrode storage solution

16
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3)

4)

3.5.4.

1)

2)

3)

For longer period of times, tieensing bullof the pH probe should be
covered witha protectivecapfilled with storage solutiomand the fill
hole covered
Maintenance: The solution level in refillable electrodes should be checked
frequently and replenished as needed with the appropriate electrolyte. Gel
filled reference electrodes leak the sé&sivbut are not refillable and will
generally run out of reference solution moat ayear These should be
replacecevery6 months.If crystals form inside a refillablelectrode, or
if the pH probe starts to drift or respond slowly, drain the filBotution
and replace.
Care: Avoid wiping the bulb of a pH electrode. Electric static may occur
and cause polarization.

Great Lakes pH Meter (Model 819)

General

Theseportable pH meters aravailable for usby Agency of Natural

Resources staindmay be borrowed from thRiomonitoring and Aquatic

StudiesSection(241-3777). This field meters highly susceptible to

moisture. Do not attempt to perform field pH measurement on wet or

rainy days. Simply collect the sampdad perform the analysis a

vehicleor nearby building.

Equipment needed:

a) pH meter

b) pH electrode

c) Kimwipes

d) Distilled water

e) Sample cup (glass or plastic beaker)

f) pH buffers (4, 7 and/or 10)

Calibration and MeasuremeRtocedure

a) When calibrating a pH meter, use fresh certified stahggirbuffers.
The two buffers selected should be no more than 3 pH units apart and
should bracket the expected pH vallgsepH 4,pH 7and/or pH 10
buffersdailly. Top offthe pH electrode with 4m K@lectrode filling
solutionif the level drops belowhefill hole. Rinse out and refill the
electrode if the solution has crystallized at the tip.

b) Attach the pH electrode to the BNC connector and turn meter on to
ApHO.

c) Using a thermometetake the temperature of the buffers and set
temperature contr@ccordingly.

d) Rinse electrode with distilled water agentlypat dry witha
Kimwipe.

e) Put electrode in buffer 7 sadglon and alloweadingto stabilize. Ten
calibrate ly adjusting pH knob to 7.00.

f) Take out the electrode and rinse thoroughlhwlistiled water. Blot
dry and place etgrode in buffer 4r 10solution(you may need to

17



reset thaemperature control if thieuffers are not the same
temperatre). When the meter hadly stabilized adust the mV/pH
knob to 4.000r 10.00

g) Rinse the thenometemwith distilled waterandblot dry with a
Kimwipe. Determine the temperaturetbiesample. Collect sample
in a well rinsed sample bottle or beaker. Do not attempt to take a pH
measurement in flowing water because of the likelihood df drif
causng an inaccurate result.

h) Adjusttemperature contrab proper tempature ofthesample. Place
rinsedelectrode into sample and alloneter to stabilize. Thiseter
may take up t@ minutes.

3.5.5. Hannawaterproof portableH meter (Model 9025)

1) General
This meter is primarily used by the Lofigrm Monitoring Program for
acid sensitive lakes (VLTM). Itis equipped with a calomel reference
electrode which more accurately measures low istmength (low pH)
solutions.

2) Equipment needed:
a) pH meter
b) pH electode
c) Kimwipes
d) Distilled water
e) Sample cup (glass or plastic
beaker)
f) pH buffers (4, 7 and/or 10)

3) Calibration

a) When calibrating a pH meter, use fresh certified standard pH buffers.
The two buffers selected should be no more than 3 pH units apart and
shouldbracket the expected pH valugsepH 4, pH 7 and/or pH 10
buffersdaily. Ensure that the electrode filling solutioraisove the
ceramic junction and at least one inch above the sample level when
immersed (see pH electrode figure in sec8cn3). If not, fll
electrode with 4m KCI electrode filling solutiofiRinse out and refill
the electrode if the solution has crystallized.

b) Attach the pH electrode to tBNC connector and turn meter.on

c) Remove protective cap from pH electrode tipnde pH electwde and
ATC probe with distilled water and pat dry with a Kimwipe.

d) Put electrode in buffer 7 buffer solutiostirgentyand pr ess @A CAL
button. Di splay will flash ACALO a

18



of the screen displays the buffer the meter is lookang The default
value for the first buffer is 4. Use the up and down arrow KeyE€
or D °C) to bring the value to 7.0When reading has stabilized, the
meter6s screen wil/ read ACAL, REAL
fl ashing. Press sficalibradhdt t o confirm t
e) Rinse pH electrode and ATC probe with distilled water and pat dry
with a Kimwipe.
f) Put electrode in pH buffer solution and stir gently. Make stine
lowerrightcornedi spl ay reads #ABUF 2 4. 01

g Display will fl aAYCAINdGidnd hieNOE ak
the second buffer has stabilized. When reading has stabilized, the
meter6s screen wil/ read ACAL, REAL

fl ashing. odnfienghe seGoadcibranif the second
buffer ispH 10, use the up anddn arrow to adjust thealue for the
second buffer The meter is now calibrated and ready to read sanple
4) Measurement Procedure

a) Rinse pH electrode and ATC probe with distilled water and pat dry
with a Kimwipe. Rinse sample cup with distilled waternthiese
sample cup with sample water.

b) Dip probe into sample water and gently stir. Wait for reading to
stabilize. Record reading.

c) Turn off meter.Replace cap on probe filled with buffer solution to
prevent wick from drying out. Cover filling hole on giobe with
protective sleeve.

3.5.6. Hannaportable waterprogbH meter (Model 9023)
1) Calibraion

a) When calibrating a pH meter, use fresh certified standard pH buffers.
The two buffers selected should be no more than 3 pH units apart and
should bracket the exped pH value UsepH 4, pH 7 and/or pH 10
buffersdaily. Fill up the pH electrode with 4m KCI electrode filling
solution if the level drops below the hole. Rinse out and refill the
electrode if the solution has crystallized at the tip.

b) Attach the pH adctrode to the BNC connector and turn meter on with
AON/ OFF0 toggle button.

c) Remove protective cap from pH electrode tip. Rinse pH electrode and
ATC probe with distilled water and pat dry with a Kimwipe.

d) Put electrode in buffer 7 buffer solution, stirdept and press AC

button.
e) The temperature compensated pH value will flash on the screen. Wait
for the ApHO symbol to stop fl ashin

f) Rinse pH electrode and ATC probe with distilled water and pat dry
with a Kimwipe.
g) Placethe pHprobe into the second buffer (4 or 10) and stir gently.
When the reading stabilizes t he ApHO symbol wil |l s
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the ACFMO key to compl Ehemeteribe t wo
now calibrated and ready to read samples.
2) Measuring the pkbf solutions

a) Rinse pH electrode and ATC probe with distilled water and pat dry
with a Kimwipe. Rinse sample cup with distilled waténen mse
sample cup with sample water

b) Placeprobe insample water and gently stiwait for reading to
stabilize. Record reading.

c) Turn off meter Replace cap on probe filled with buffer solution to
prevent wick from drying out.
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3.6.FIELD CONDUCTIVITY

3.6.1. Definition
Conductivity is he ability of an aqueous solution to conduct an etedtr
charge. Conductivity, or spi#ic conductance an be correlsated t
ionic strength. By using a conductivity meter the electrical charge is defined
by a numerical expression.
3.6.2. Overview
Most freshwater lakes and riversVermont have specific conductance
values ranging from0 to 100QuS/cm. Remote aid sensitive water bodies
which arelow in nutrients and buffering capactiypically have valies less
than25 uS/cm. Theopposites found in highly buffered, enriched or
otherwise polluted water bodies where values will besterably higher.
Runoff of road salt into neighboring waterbodies also yields high
conductivities.

The analysis is performed using a conductance metea egltl(probe) The
meter and cell should be calibrated frequently using potassium chloride
stardards of known conductancelse sandards with values above and
below the expected range of the samples.

Suspended solids or humic acids will in time build up on the conductivity
cell and periodically need to be removed according to the manufacturer's
recommendations.

Conductivity samples hawa28 day holding time, but like most analyses, the
sooner analysis is performed the bett€ontact with a plastic bottlalone

will slowly change the result, and thus immediate conductivity
measurements willlieninate this source of error.

In river sample analysjghe principle objective of field conductivity
measurements is to |l ocate and trace a
instance, conductivities should be expectedly higher below a treatment plant

outfall or in the vicinity of landfill leachate.
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3.6.3. Hanna HI 9033 portable waterproof conductivity meter

1) Calibrationin laboratory

a) Unlike pH meters, a
conductivity meter need not be
calibrateddaily. Turning off the
instrument will not affect the
metefs acuracy. A standard
should be used at least weekly to
verify the accuracy of results.
Use a calibrant that is close to
the conductivity of the waters
being measuredThe calibration
solution should be &5°Cwhen
measured.

b) Fill a clean beaker with

calibrant. Make sure probe is connected to the meter by pushing in the

plug and tightening the threaded pin. Rinse conductivity probe with

distilled water and pat dry with a Kimwipe. Rinse conductivity probe

with sample waterDip probe intocalibrant Make sure that the

samplewateris above thair releasénoles on the probe.

c) Turn meter on by pressing the AON/C
appropriate range (e.g.199.9 uS/criipp the conductivity probe on
the bottom of the beaker in order to release a@nlyubbles caught
inside the probe.

d) Allow reading to stabilize.

e) Use a flathead screwdriver to adjust tadibrationtrimmer until the
meter reads the correct conductivity value. All measurement will be
temperature compensated to 25°C.

2) Measuringcondictivity

a) Turn on the meter. Rinse the cell with distilled water and pat dry with
a Kimwipe.

b) Place cell into the sample making sure the water comes above the cell
holes. Drift may occur if the cell is placed directly in flowing water.
It is best to collectample in a 1000 ml bottle and place the cell
directly into the bottle. After testing and recording result along with
temperature toss out the bottle. Do not carry out further parameter
analysis after cdaaminating sample with cell probe

c) With cell insample bottleselectone of the four buttonsith the
expeced range of, i.e199.9uS, 1999uS, 19.99mS or 199.9 n%.
Wait for the reading to stabilize anecordedhe value (typically
within one minutg

d) Remove cell from bottle and rinse with distl water. Pat dry cell
and return meter and cell to carrying case.
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3.7.MULTIPLE PARAMETER PROBE
3.7.1. Background

Multiple parameter probes are used in many water quality applications.
Currently, within the Water Quality Divisiomh¢ Lake Assessment and
Biomonitoring Programs use them regularly to provide a snapshot of a basic
array of water quality parameters. These mutlipsdizere two units:(1) a

sonde containg multiple probesvhich is submerged in a waterboaiyd(2)
asurveyorunit which stores thelata.

Hydrolab minisonde unit Hydrolab surveyor unit

i ~MINISONDE ToooE 2=

Model MS4A (c) 2002 Campbell Scientific (Canada) Corp. .
Model S4A (c) 2001 Campbell Sciertific (Canada) Corp.

3.7.2. Hydrolab Minisonde 4 and Surveyor 4 he following protocols entitled
theVTDEC Water Quality Division Hydrolab SORt has beemeproduced
from Appendix C of the Vermont Nutrient Developmemoject Quality
Assurance Project (2004).

1) Equipment
Hydrolab Minisonde
Hydrolab Surveyor
Hydrolab depth cable
Altimeter
Barometer
arameters measured
Temperature
Dissolved Oxygen
pH
Conductivity
Depth
3) Calibration
a) Laboratorycalibration The multprabe should be calibrated each day
in the laboratoryor best performanceand a minimum of once per
week Follow the Hydrolab laboratorgalibration,maintenancand
power chargingchedule as outlined in the Hydrolab Standard
Operating Procedure in AppdrdA of this document.

2)

= =A== g2
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b) Field Calibration Calibrate the dissolved oxygday determining the
barometric pressura each sampling site
c) Annotating Files Follow tre following key strokes:Files Svrdg
Annotate SelectProgram the data should be @llander (e.ga BAS S
R E M A)PEnter name of sitddone Hit any key Hit Go Back until
Go Back is no longer a selection
d) Record Data
i) Hang or layHydrolab in stream or lakéWait until temperature
equilibratesHi t GaSebeebd OBASS REMAPO or
Ass e s s mWait undl logging active note disappears
i) Record on backup data sheétin lake, drop at 1 m intervals with
last reading 1 m above bottorAt each depth, wait for the
readings to stabilize (equilibrate)and t 6 St or e 6
iii) Ifin lake, pulup to 1 mequilibrateand hit o6Stored to
againsfirst readingat this depth.
e) Review Files
i) In order to review the data that has been logged in, follow these
key strokes.Files, Svr4g Review, SelectProgram you are
workingon (e.gd BASS R&MAr Lake). Assessmenit
i) Choose to review from beginning or by date and tibene Hit
60Go Backd until Go Back is no | on

3.7.3. Hydrolab Minisonde 4a and Surveyta.

1) Parameters measured
Temperature
Dissolved OxygerDO)
pH
Conductivity
Depth
Chlorophyll a
1 Redoxpotential (Oxydation Reduction Potential or ORP)
2) Calibration
a) Laboratory calibration
The mult-probe should be calibrated each day in the laboratory for
best performancekollow the Hydrolab laboratory calibration and
maintenance schatk as outlined in the Hydrolab Standard Operating
Procedure in Appendi& of this document.
b) Field Calibration LOTIC MEASUREMENTS
a. Atthe each sampling site, calibrate the dissolved oxygen.
b. Connect Sonde to Surveyor (careful to pull plugioffO NOT
TWIST)
c. Remove black cap off calibration cugover sensors with
ambeent water tdiO0 ring on membraneSet blackcap over
calibration cupto keep temeraturefrom fluctuating)

=A =4 =4 =4 4 -4
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d. TURN STIRRER ONIf it is not, use théollowing steps to turn
it on: Setyp/Cal on SurveyqgrSetup SondeSelectd Ci r c | t r :
Off/On, Select 1 for OnDoneg Hit any key Hit Go Back until
Go Back is no longer a selection

e. Note BP readingSetup/CalCalibrate Sonde Select6 D O %06
Enter BR Done Hit any key Hit Go Back until GaBack is no
longer a selectian

f. DO calibration complete

c) Field Calibration:LENTIC MEASURMENTS. If the Hydrolab is
being used in a lake or reservoir, the depth measurement must be
calibrated at each lakd~ollow these steps:

i) Setup/CalCalibrate Sonde, Sel ect O6De,Hang0: met er ¢
Hydrolab sensors to 1 m dep8elect 1.0Done Hit any key Hit
Go Back until Go Back is no longer a selection

i) ANNOTATE FILES. Completeat each site Files, Svrdag
Annotate Selecta Program (e.g/V.S. Reservoils Ente name of
site, Done Hit any key Hit Go Back until Go Back is no longer a
selection

iii) REVIEW FILES Review the files to check what has bé&sgged
in. Complete the following steps:iles, Svr4g Review Select
Program (e.gW.S. Reservoils Choose taeview from beginning
or by date and timéoneg Hit Go Back until Go Back is no longer
a selection
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3.8.RAIN FALL
3.8.1. HOBO MODEL 400 RAINGAUGE

1) General

This rain gauges usedprimarily by the Lake and Pondidanagement and
ProtectionSectionin order tomeasuregainfall volumes during non
freezing conditions for watershed modeling.

Equipment

HOBO Shuttle

HOBO Data logging rain gauge

120 |l ogger interconnect <cable
rigid post or stake

4 hose clamps

BoxCar program

ST R g e R BN
N

3) Launch

a) Beforeheading into the field, thgauge ad shuttle must be
Al a u nusihgeheke 610BO launch command.

b) Connet thegaugeto the host computer with the cable. Run BoxCar
and select Alauncho from the Logger
automatically synchronizes the Shut
compsgtetodock, and di splays the Shutt
battery level is low (32% or less), change them immediatiély
batteriesare changeth the field, the Shuttle loses its time
synchronization and will not offload any loggers until it is launobred
read out.

c) Repeat step 2 with the Shuttle.

d) Disconnect the Shuttle from the host computer when you are finished.
Leaving the Shuttle connected to the computer (or a logger) drains the
batteries.

e) Di sconnect the 120 cabloeinfheom t he S
Shuttle case (Disconnecting the cable from the Shuttle prevents the
cable from being strained when you close the lid). Be careful to
position the cable in the case so that it does not engage the button
when the lid is closed.

4) Calibration. Efore usingain gaugecalibrate it by allowing 373 mls of
water to pass at a slow rate (~1l/hr) through the unit. This should equal
98102 #fAti pso of-20t4mmof miafallge, or 19. 6

5) Operation
a) Locate a anopyfree area and instaNith rain gawgelevelandabove
surrounding vegetationUse a rigid posand secure@nit to postwith
clamps.
b) Blinking red LED light ensures battery is operating. Close and secure
lid.
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6) Download Datdrom rain gauge

a) Remove any moisture from the Shuttle and/oadiagger cases before
opening to prevent damage to internal electronics.
b) Removerain gauge top with thgeingle thumbscrew
c) Plug the 120 cord into |l ogger and i

automatically. An orangelffashf f | oadi
during this process.

d Next the Shuttle automatically <chec
the | oggerés batteries are below 30
Logger Batteryo but this has not in
process.

e) Ifthelogger 6 s batteries are at more t he
ATestingo. This gives the user an
the logger by manually tipping the rain gauge bucket.

) Manually trip the tipping unit. | f

light will quickly flash twice for each event. These tests are not
recorded as rainfall.

g) When testing is completed, press the button on the Shuttle. The
Shuttle then automatically relaunches the logger and synchronizes the

|l ogger6s cloeacg& twomtehealShalt o ¢ k. The
ARel aunchingo | ight flashes during
h) When the relaunch is completed, the

the cable is disconnected from the logger and/or Shuttle.
i) Store the cable in the Shuttle cagthaut allowing it to press down on
the button. To check the Shuttl eds
hold for three seconds while the shuttle is disconnected and read the
battery level indicator chart to the left of the lights.
J) Rain gauge data now s&al in the shuttle must then be loaded into a
PC using the ABoxCar o software prio

These sections aexcerpted fronthe Hobo Shuttle Operating Instructions (Part # H09
003-08). 2004. Onset Computer Corporation.
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4. General Water Sample Collection Methods

4.1. SAMPLE CONTAINERS AND SAMPLE PRESERVATION
4.1.1. Ambient Water

Through théWVater QualityField Methods Manuathe VTDEC Laboratory

provides written protocols for the collection and preservation of samples it
accepts. The Laboratory prov&lspecially cleaned nanterchangeable sample
containers, preservation materials, and instruction to sampling personnel. It
requires sampling personnel to have followed these protocols when samples are
collected. Contact the Laboratory to request baténd approve sampling
schedules (80244-4522) Thelaboratory policy is to reject any sample that:

has been improperly preserved
hasbeen taken in a neapproved container
has exceeded the hold time for analysis

= =4 =

1) Preservation:All samples requiringafrigeration (4°C or freezing) should
be stored on ice from the time of sampling until placed in laboratory
refrigeration.

2) Labeling: Samples need to be temporarily labeled in the fleikeld labels
should contain the following information:

Location

Stream mile or lake sampldepth

Collection Date

Collection Time

Tests requested

Quality Assurance indicator (e.g. duplicate, spike)

= =4 =4 -4 -8 -9

3) Logging in Samples to the VTDEC Laboratoihen samples are logged
into theLaboratory Information Management System (LIM®ymanent
labels containing the following information are generated:

Customer{Program Nimbej)
Collection Date

Collection Time

Location

Test Requested

Sample Number

Bar Code

= =4 =4 -8 -8 _9_-9
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See Figurel.1.1.for an example of a sample label.

Figure4.1.1 LIMS Sanple Label

Customer:
12/9/2004
272, Bar Sink

Coliform, E. coli, Colilert -

040547-05

LR

141

11:45

. S0 LyYSOPVO
NEVTRIRTR RO

4.1.2.

1)
2)

3)

4)

4.1.3.

1)

2)

3)

4)

5)

Metals

See Summary Tabke1.7 for sample volumes required.

Preservation: Sampling personnel are responsible for acidifying metal
samples to 0.2% HNgX2 ml concentrated HNgliter sample) Acids for
preservation may be found in the Saeprep room of the VTDEC
Laboratory(room 142)

Hexavalent chromium samples should NOT be acidifiglde laboratory
needs prior notice for this parameter.

See Sectioh.6. for additional instructions

Bacteriology

The laboratory needs prior notibefore submittingoaceriasamples.
Samples should arrive at the Laboratory within 6 hours of sample
collection. Separate containers are required for each test requested. An
inch of headspace is required to insure proper mixing. Samples must be
kept on ie from the time of sampling until refrigerated at the laboratory.
Samplers are instructed to use sterilized 120 ml sterile sealed containers
unless dechlorination is necessary.

Chlorinated samples must be dechlorinated at the time of collection. On
request, the laboratory will provide sterile 250 ml containers containing
sodium thiosulfate. The sodium thiosulfate in the sample bottle will
neutralize 250 ml of water containing up to 15 ppm chlori@klorinated
samples typically originate from a wastger treatment plant or water
supply source.

Total coliform andescherichia colsamples require a 24 hour incubation
period;currentlysamples are accepted Monday through Wsaihne

Samples must arrive at the laboratory prior to 3 pumess special
arrangements have beerade.

Specific sampling instietions can be found in Sectior25
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4.1.4.

1)
2)

3)

4.1.5.

1)

2)

3)

4)
5)

6)

Anions/Nutrients.

See Summary Table#7. for sample volumes required.

Rinse sampling container thremeswith samplewater before fillingwith
sample water

Acidify Nitrate-Nitrite, Total Nitrogen androtal KjeldahINitrogen to <2
pH units.

OrganicsVolatile

Samples are collected in 40 ml glass vials with silicbe#dn septa,

reserved specifically for sampling volatile organic chemicals. They are
collectad without headspace and capped with the Teflon side of the
septum down.

Two sample vials are required. Acid is added to both vials before capping
(5 drops 1:1 HCl/vial).

Fill each bottle until the sample crowns over the top of the bottle. When
tightly closed, the Teflon cap should bulge slightly. Bottles are then
inverted and tapped to reveal hidden air bubbles. If present, bottles should
be reopened and filled further with sample.

Samples are to be kept on ice from the time of sampling until redtege

at the laboratory.

Each sampling effort will require the sampler to carry two trip blanks
which contain laboratory reagent water and label them as trip blanks.
More specific sampling instructions can be found in Section 3.3 of this
manual.
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4.1.6.

1)

2)

Organics- SemiVolatiles (Base Neutrals, Acids); PCBs, Pesticides

Water samples are collected in 2.6 liter amber glass container$efitim
lined caps. If the samples are taken from chlorinated sources, then the
laboratory must add sodium thiosulfa®008% NaS,0s) to the

containers prior to sampling.

Sample containers should NOT be-presed and compositing should be
done in the sampling container.

3) Avoid plastic sampling materials, as they will introduce artifacts into the

4)

5)

6)

7)

8)

analysis. Sample remal equipment and/or funnels must be made of
glass oiTeflon. Do not usé'ygontubing.

Project plans calling for the use of automatic sampling devices should be
discussed with the laboratdpgfore sampling

If the pH of the sample is not between 5.@ &0, the hold time for PCBs
and Pesticides is shortened and the laboratory needs to be notified as soon
as possible.

Procedures 827®emtvolatiles) and 8080 (PCBs, Pesticides) can be
performed on this sample. No preservative is added. Refrigeistion
required. Samples should be kept on ice from the time of sampling until
refrigerated at the laboratory.

To perform the completgemtvolatile, PCB and Pesticide analyses one
sample is required.

See SectionS.7. (Semtvolatiles) and5.8. (PCBs, Pestides) of this

manual for more specific instructions.
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Table4.1.7. ParameteBummary Chart: Required Containers, Preservation and Holding Times

Parameter Sample | Container Preservation Maximum Hold Note
Type Time
METALS
Cations, (calcium,| Water P, 125ml HNO; to pH <2, filter 6 months a,b
magnesium, 0.45um for dissolved
potassium,
sodium)
Mercury, Low Water G, 125ml,Teflonlined 12N HCI (5ml/l) and 28 days to o}
Level cap, acid rinsedr 500ml | BrCl solution (5mi/l); preservation 90
Teflonbottle preserved at the days to analysis
laboratoryin original
bottle
Metals, (all metals| Water P,250 ml HNO; to pH <2, filter 28 daydor a,b
and cations) 0.45um for dissolved Mercury, 6 months
for remainder
Metals (TCLP- Liquid P, 1000 mbr P, 200ml| Cool 4C 6 months, I
see footnote m) Sludge | (2 containers/sample Mercury as soon
Sample size depends on as possible
% solids. Consult Lab
Supervisor.
MICROBIOLOGY
Coliform-Total Water P, 20 or 120 ml sterile Cool, 4C 8 hours(30 hours | c,d,
drinking wate) n
E. Coli Water P, 50 or 120 ml sterile Cool, 4C 8 hours(30 hours | c,d,
drinking water) n
INORGANIC CHEMISTRY
Alkalinity Water P, 250 ml Cool, 4C 14 days
BOD Uninhibited | Water P, 2L Cool, 4C 24 hours c,f
5-Day
Chloride Water P, 50ml centrifuge tube none required 28 days
Chlorine Water G, 125ml amber Cool, 4C analyze
immediately
Chloride(lon Water P, 50 ml centrifuge tube | Cool, 4C, filter 0.45um | 28 days j
Chromatography)
Chlorophylta Water glass fiber filter, Freeze filter in black jar | 21 days
WhatmanGF/A, 4.7mm, | -20t0-70 C
7um pore size stored in
black jar
COD Water | P, 50 ml centrifuge tube | Cool, 4C, H,SO,to pH | 28 days e
<2
Conductance Water P, 250ml Cool, 4C 28 days
Cyanide, Total Water P, 2 L brownand P, 250 | Cool, 4C, NaOHtopH | n 0,d,
ml, with preservative >12, ascorbic acid n
added
Dissolved Water G, 300 mI D.O. bottle none required analyze
Oxygen, Probe immedately
Dissolved Water G, 300 ml D.O. bottle MnSO4, HAzide, dark 8 hours h
Oxygen, Winkler
Ignitability Solid G, 250 ml Cool, 4C
or
Liquid
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Parameter Sample | Container Preservation Maximum Hold Note
Type Time
Nitrogen, Water P, 250 ml Cool, 4C, H,SO, to pH | 28 days e
Ammonia <2
Nitrogen, Nitrate | Water P, 50 ml centrifuge tube | Cool, 4C filter 48 hours i
(lon (0.45um)
Chromatography) DO NOT ACIDIFY
Nitrogen, Nitrate | Water P, 250 ml Cool, 4C,H,SO, to pH | 28 days e
+ Nitrite <2
Nitrogen, Nitrite Water P, 50 ml centrifuge tube | Cool 4C, filter 48 hours C,j
DO NOT ACIDIFY
Nitrogen, Total Solid P, 250 ml Cool 4C 28 days
Kjeldahl
Nitrogen, Total Water P, 250 ml Cool 4C, H,SO, to pH 28 days e
Kjeldahl <2
Nitrogen, Total Water | P, 50 ml centrifuge tube | Cool 4C, H,SO, to pH 28 days e
Persulfate <2
pH Water analyze immediately none required analyze
immedately.
Phosphorugrtho | Water G, 75 ml tubes Filter immediately 48 hours C,j
(0.45um), Cool, 4C
Phosphorus, Total| Water G, 75 ml tubes none 28 days k
Phosphorus, Total| Water G, 75 ml tubes Filter immediately 28 days j, K
Dissolved (0.45um)
Silica Water P, 50 ml centrifuge tube | Filter immediatelyfor 28 days
disolved (0.45um)
Cool, 4C
Solids- Total Water P, 250 ml Cool, 4C 7 days
Dissolved
Solids- Total Water P, 1L Cool, 4C 7 days
Suspended
SolidsTotal Water P, 250 mi Cool, 4C 7 days
Volatile
Sulfate (lon Water | P, 50 ml centrifuge tubes| Cool, 4C, filter 0.45um | 28 days j
Chromatography)
Turbidity Water P, 2 ml Cool, 4C 48 hours
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ORGANICS
Pesticides & Water G, 2.6 L amberTeflon Cool, 4C, Pesticides & | 7 daysto d
PCBs lined cap methylene PCBs need to be pH® | extraction, 40 daysg
chloride rinsed after
Semivolatiles or | Water G, 2.6 L amberTeflon Cool, 4C 7 days to d
TPH (nonvolatile) lined cap methylene extraction, 40 days
chloride rinsed after
TPH Solid P, 50 ml cenifuge tube Cool, 4C 14 days c
Immunoassay
Screen
TPH Water | P, 50 ml centrifuge tube | Cool, 4C 14 days c
Immunoassay
Screen
Volatile Organics | Water G, two40 ml vials per Cool, 4C, HCl to pH <2 | 14 days i,d
or TPH (volatile) sample,Teflonlined
septa. Trip blanks.
Volatile Organics | Solid G, 40ml vial preweighed, | Cool, 4C 14 days n
or TPH (volatile) with methanol. % solids
container without
methanol.
Volatile Organics | Air Air Cannister 6L Room Temperature 30 days m
G = Glass
P = Plastic (Nalgene)
NOTES:
a fiDi ssbolsvaendpl es or turbid s amma0.45pm memlsane filtar follewed ty e
acid preservation. A filter blank must be submitted with each batch of filtered samples.
b 2 mls concentrated HNZ1000 mis and.5 mis/25 mls of samplef.2 mis/125mls.
c Lab needs prior notice for this parameter.
d Chlorinated samples need to be collected in sample bottle cont@ifbgfo NaS,0s (0.0032g for 40ml;

0.169g for 2000mI0.208g for 2600ml). Sample bottles (250ml) for microbiology tests aoftabmis of
10% NaS,0s.

e 0.5 mls concentrated,80,/250 mls and.1 mls/50ml centrifuge tube.

f Hold time is from the end of sample collection period for composite samples. Maximum composite time is 24
hours.

g Test for sulfides in the field prior to @gervation. Test kit and instruction provided with sample bottles. If
positive for S, bring sample to lab in brown bottle for filtration. If negative, collect in bottle containing
ascorbic acid and NaOH.

h Samples must be "fixed" in field with 2 mIs m&anganese sulfate (DO #1) and then 2 mls of icdidde
(DO #2), stored in the dark and analyzed within 8 hours.

i No head space, vials peeidified with0.4 mis 1:1 HCI. Two trip blanks must be brought into the field with
each sample set.

j Sampleranust filter sample through 0.45 um membrane filter. For ion chromatograsingle sample
container of 50 mis is sufficient for all three anions (chloride, sulfate and nitrate).

k Samplers mudill tubes to50 mlline.

I TCLP work requires two separatamples of the listed volume. Sample must undergo TCLP extraction
within the following time period§Table 4.1.8

m Sample handling procedures are described in the Air Toxic Quality Assurance Plan.

n Sampling instructions provided by lab must be folldwe

0 Sampling instructions outlined in the following
Sampling Ambient Water for Determination of

Protection Agency, April 1995 with January 19@isions.
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Table 4.1.8. SAMPLE MAXIMUM HOLDING TIMES (Days)

From: Field From: TCLP From: Preparative Total Elapsed
Collection Extraction Extraction Time (Days)
To: TCLP To: Preparative To: Analysis
Extraction Extraction
Volatiles 14 NA 14 28
Semivolatiles 14 7 40 61
Mercury 28 NA 28 56
Metals except 180 NA 180 360
mercury

NA = Not Applicable
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4.2. MANUAL WATER SAMPLE COLLECTION PROCEDURES

A summary of acceptablamsplingdevicesfor variouschemicalparametersnay be found in

sectbn4.3.

4.2.1.
1)

2)

3)

4)

4.2.2.

1)

2)

Grab Samples

Collect surface grab samples by hand or using a dip sampler. The dip sampler
should be used to obtain a more representative sample from a river or lake by
collecting the sample further from shore. Rinse the dip sampler with th@esam
waterthree timesefore collecting the sample.

To collect the grab sample, place the mouth of the sample containertbelow
water surface keepirftand and clothingaway from the mouth of the bottle. In a
stream or river, face upstream to avoidteomnation of the sample.

Rinse bottle three times with sample water and tighten lid securely. DO NOT
RINSE the sample container if sampling for the following parameters: Total
Phosphorus, Dissolved Phosphorugocoli.

When collecting duplicates, twapen sample containers should be submerged
sideby-side andcollectedsimultaneously to achieve a true duplicate sample.
Field blanks are treated identically, except that distilled water from-el¢alned
carboy is used in place of ambient sample water.

Hose Sampling

Equipment

a) Weighted Hose with attached rope

b) 5 gallon plastic bucket (acid rinsed)

Procedure

a) Hose samples are collected to obtain vertical composite samples in lakes or
very slow moving riversCare must be taken to keep the open endseof th
hose free from contamination by covering each end when not in use. The two
ends of a garden hose can be screwed together as a method oftgealing
protectthe endgrom contamination

b) The hose must be weighted on one end, marked in meters, and hpee a ro
attached to the weighted end. Determine the depth at the sample location
prior to lowering the hose. Contamination of the sample by contact with the
lake bottom must be avoided. The hose should be lowerednorethan
one meter above the bottom.

c) Rinse the hosand the sample bucketice prior to sample collectioh.ower
the rope and hose at a slow, even rate to the desired depth while keeping the
hose taut and the rope loose.

d) Place two crimps in the hose by folding it over against itself justathe
water surface when at the correct depth. Slowly pull up the rope until the
weighted end reaches the surfaben lift the hose to the sample container.

e) Raise the pinched end as high as possible, then release the pinched grip and
run the hose ttough both hands until all the water has emptied into the
sample container. Do not let the water sample contact the weights on the end
of the hose.
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4.2.3.
1)

2)

f) Swirl the water in the container to mix it thoroughly before filling other
sample containers.

KemmereMWater Sampler

Procedure

a) Unwrap sufficient line to reach the desire ’
sampling depth. )

b) Cock the Kemmerer and check to be sur &5
it is secure.Check the release valve to
ensure it is closed. Rinse the Kemmerer
three times with surface water.

c) Lower the Kemmarer smoothly to the

desired sampling deptholding the \é

X

&

messenger in hand. Th#achedine is /

marked in metersSome tension should be

maintained on the line to ensure that the

Kemmerer remains upright and cocked. A jerk on the line dapldhe
medianism. If a lake profile is being taken, sanga#ection should begin at
the surface and progress downwardhsd the lower depths are not disturbed
prior to sampleollection.

d) Drop the messenger and wait for the sound and the tug dinghbat
indicates the sampler has closed. If no tdglisthe sampler may have been
tripped earlier. If samplinffom a distance above the water surface (such as
from a bridge)a lighter messenger should be used to avoid damage to the
Kemmerer.

e) Pull the Kenmerer up, maintaining tension on the line. Whethe surface,
hold the sampler by the rope, by the bragslastic rod sticking out the top, or
with a hand held over tHeottom.

f) Push up on the springglease pinch clamgr turn nozzlgdepending on
model usedjo start thevater flowing out the plastic tube on the bottom.
Flush out ateast the length of the tube before starting to fill a saipite to
be sure the water in the tube is sample water.

g) Put the tube in the sample bottle and fill bwgtle to theproper depth. With a
biological oxygen demand (B.O.Do) dissolved oxyger.O.) bottle, the
tube should toucthe bottom of the bottle while fillingAllow the water to
overflow the sample bottle approximately twice its volume to ridainat of
air bubbles.With all other sampléottles, be sure to keep the tube above the
sample water to avoicbntamination. Release the springplace pinch clamp
or turn nozzlgo stopthe water flow when the bottle is full.

h) When finished, open thep of the Kemmerer amgdtainremaining water.

Storage. Store Kemmerer on its side, in the open position. This allows air to dry

the interior and prevents mold or mildew from forming.
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4.2.4. PeristalticSampling Pump
1) General.

2)

3)

a)

b)

Use of a peristaltic sampling py in lakesallows fordiscrete water samples
from thin (about 5 cm) depth strata. Water can be filterdithénwithout air
contacting the sample. A pump is capable of sampling deep wells of small
diameter as long as the head difference is less tharefids. A
temperature/conductance probe can be attached to th¢hilough weight for

in situ sample measurements.

The peristaltic pump functions by drawing water through two 7 mm orifices in
the stainless steel flotinrough weight that connects to 3Géctions offygon
tubing. The inlet tubeonnects to malleable silicone tubing that fits around
the pump head. This silicone tubing may be used for the outlet for unfiltered
samples. Otherwise, connect a more rigid Tefloe talthe silicone section

to enable split samples for filtered and unfiltered sampling

Equipment

Peristaltic sampling pum00 ml/min. when fully charged)
Tygon tubing(water transit delag.5 sec/meter)

Teflon tubing

Batteries

i) Internal

i) 12 volt car battery

Procedure

a)

b)

d)

To collectunfiltered samples, close the line with the filter assembly to allow
maximum flow. Lower the Tygon tubing to the desired depth and allow the
pump to run for 30 seconds (15 m hose) to clear the line.

To collect filtered samples, unscrew the collar ofMueleopore 57 mm filter
assembly and place a filter so that it covers the entire grid plate. Make sure
that the notches on the upper and lower plates fit tightly when screwing the
collar back on.Lower the Tygon tubing to the desired depth and allow the
pump to run 30 seconds (15 m hose) to clear the line, with the water released
through the unfiltered line to avoid clogging the filter. Shut the unfiltered line
to obtain enough pressure to obtain the sample.

Rechar@ the batterywhen the continual uggeriod exceeds one hour, or when
the amount of existing charge is not known. Occasionally, continual use of at
least two hours is necessary to drain the battery for complete recharge.
Complete recharge takes about 8 hours, and should not exceed 15 hours
Complications under winter sampling conditions may be reduced by
continually running the pump to avoid frozen lind$e reduced output of the
internal battery may be supplemented by a/a2 car battery. An external
backup battery is useful undany prolonged sampling conditions.
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4.3. AcceptableSampling Devices$or Various Chemical Parameters

T 8] § c "UE‘) 8 < r_g °
Sampling Device é % 2 % 2 g 3 ? = s %
£ @ 25 |5 3] @ g2 =0
o oM oo z = O (O} Co
Grab Samples
Sample Container o) o) lo) (o) (o) ) o)
Dip sampler @) (o) (0] () 0)
Hose Sampling ®) o) o) 0
Kemmerer
Brass o) ) o) o) 0
Plexiglass o) ) ) o) o]
Teflon o 6 ) o) o) o]
Peristaltic Sampling Pump o) (0] 0) 6 6

4.4. SAMPLE DEVICE CLEANINGTO PREVENT SAMPLEOR WATERBODY
CONTAMINATION

4.4.1.
1)

2)

3)

4)

4.4.2.
1)

2)

ChemicalContamination

Clean sampling devices used in relatively clean waters by ridsivigewith
ambient waters atachsampling site.

Clean sampling devices usedkimown or suspectecbntaminated waters
routinely between samples to prevent cross containmakreatment technique
should be dictated by the analysis to be performed and type of saoixesd.
Generally non-metallic samplers can be washed witltro waterwash followed
by a thorougtrinsing withlaboratory water. Metallic sampleaad d metla parts
on equipmenshould be washed withreon-phosphorus laboratory grade
detergent and thoroughly rinsed with distilléeionizedwater.

An alternative to field washing sanmud devicess to include a sufficient number
of devicesso that at a time does the sangguipmenthave to collect samples at
more than one site.

Equipmentused to collect samples for organic analyses should be washed with a
non-phosphorus laboratory gradelution, followed by three or more rinses with
organicfree wate.

Biological Contamination

General. Special care should be taken when sampling waters cont&maven

or suspected aquatic nuisance species. These currently include zebra mussels,
alewife, eurasian watermilfoil, water chestnut. Other contaminatnaccur

with such diseases as whirling disease (a neurological disorder oatised by a
parasit¢. Please refer to Section 2 of this docunfentheWater Quality

Division6 Bieldwork Code of Practice

Before moving boatbetween waterbodies:
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)

Inspect boat, trailer, motor and other equipment for attached plant or
animal material.

i) Remove all plant and animal material.
iii) Discard removed material in a trash receptacle or on high, dry ground

where there is no danger of them washing into any water. body

iv) Drain all water from boat, boat engine, and other equipment.
v) Rinse all boat and trailer parts with tap water (preferably hot, high

pressure).

vi) Dry boat, trailer and equipment out of water and in sun for at least five

days.

3) After leaving a waterbody:
i) Clean all equipment, including boats and trailers, canoes, float tubes,

waders, boots, and any other equipment of mud and aquatic plants before
reaching the next sitd horoughly wash and dry equipment, preferably in
the sun, before using it again.

If this is not possible, use one of the following methods to destroy the
organism: This section wasapied from the Whirling Disease Foundation
web site http://www.whirling-disease.org/

a. Chlorine (regular household bleach) is a very effective disinfe@adt,

C.

one of the few that can kill all stages of the parasite if used at the proper
concentration. However, chlorine is a very strong chemical and can
harm your equipment with prolonged exposure, so make sure you rinse
the chlorine off your waders and otlegyuipment after you disinfect,

and dry in the shade.

T To kill the TAM (larval)stage, use 1 part chlorine to 32 parts
water. It must stay in contact for about 10 minutes to assure
disinfection.

T To kill the mature myxospore that may be found in the maoieh fr
an infected stream is much more difficult and hard on equipment.
T 50% solution (1 part chlorine to 1 part watedjp waders into

a solution of the bleach or wipe or spray it on.

T 10% solution (1 part chlorine to 9 parts water) and soak your
equipmenfor 10 minutes Quaternary ammonium compounds
are also effective in killing both parasite stages.

These disinfectants are commercially available for disinfecting fishing
equipment (Bright Water TM) or for the pet/veterinary trade (Rebcal
TM, Parvosol ™).

Equally effective is water heated to nearly boiling (200 °F) poured over
your gear and allowed to cool.

i) Whenever fishing more than one stream or lake within a day, take the time

to inspect and clean all equipment having had contact with infected wat

before moving onto the next waterbody. If possible, fish waters identified

as uninfected before going to those known to be infected. For example, if
you plan to fish the Batten Ki{infected)and Mettawee River

(uninfected)within the same day, make wotrip to theBattenKill last.
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4.5. ASSESSING AND CONTROLLING SAMPLE CONTAMINATION
4.5.1. Most environmental sampling or analyses offers numerous opportunities for
contamination. Common sources for error in environmental measurements ar
listedin Table 45.2. telow.

Table4.5.2 Potential Sources of Sample Contamination

Critical Steps in the Sampling Contamination Sources

and Analytical Process

Sample Collection -Equipment and apparatus

-Handling (e.g., filtration, compositing and aliquot taking),
preservdives (acids)

-Ambient contamination

-Sample containers

Sample Transport and Storag -Sample containers

-Crosscontamination from other samples or reagents

-Sample handling

Sample Preparation -Glassware

-Reagents

-Ambient contamination

-Sample handling

Sample Analysis -Syringes used for sample injections

-Carry-over and memory (residual from previous samples) effects

-Glassware, equipment, and apparatus

-Reagents (e.g., carrier gasses and eluents)

The analytical tool most commonly used to control andssess sample contamination in
the field and in the laboratory are blanks. They will contain negligible amounts of the
contaminants of interest and are used to estimate random errors. Blanks used to control
the analytical phase are part of a laborasogyality assurance pla® summary of

laboratory and filel blanks is provided in Table3L3. Laboratory blanks are used by
analytical chemists; field blanks are used by field staff.

Field blanks are used to assess contamination introduced dweinglligction process.
Matched natrix blanks are standards preg@ito simulate a sample matrhgwever they

are rarely used. An equipment blank is generated by taking clean sampling containers to
the sample collection site. After a sample is takemstmpling equipment is cleaned
according to the standard operating procedure and rinsed with labalistdrgd water.

The final ringis collected in the sample container(s) for subsequent analysis. Sample
preservation procedures should be appitettie equipment blank. (VTDEGas

historically called these field blanks).

Sampling Media (Trip) Blanks are used to measure contamination which occurs during
transportation or collectionVTDEC has been using trip blanks samples for volatile
organic chenuals. Trip blanksdetermine if chlorinated and/or fluorinated volatile

organic chemicals are penetrating the sample container during collection or transport. A
broader use of trip blanks involves taking an aliquot of laboratory water into the field and
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treating it as a sample. This includes filtration and preservation activities and allowing it

to be exposed

References: Principles of Environmental Sampling, Keith, L. Ed. American Chemical

Society. 1988.

to the air.

Table 45.3Summary of Blank Types

Common Name |

Other Names

Uses

| Description

Laboratory Blanks

System Blank

Instrument blank

To establish baseline response
an analytical system in the
absence of a sample

Not asimulated sampleA
measuref instrument or
system background response.

Solvent Blank

Calibration blank

To detect and quarfyi solvent
impurities; the calibration
standard corresponds to zero
analyte concentration

Consists only of the solvent
used to dilute the sample.

Reagent Blank

Method blank

To detect and quaryi
contaminationintroducedduring
sample preparation and analysi

Contains all reagents used in
sample preparation and analys
and is carried through the
complete analytical procedure

Field Blanks

Matched Matrix
Blank

To detect and quarfyi
contamination duing sample
collection, handling, transport,
preparation and analysis.

Made to simulate the sample
matrix and carried through the
entire sample collection,
handling, and analysis procesg

Sampling Media | Trip blank To detect contamination Consists of the sampling medi
Blank associatedvith sampling media | used for sample collection
suchas filters, traps, and sampl
bottles.
Equipment Blank | Field Blank To determine types of Prepared by collecting water o

contaminants that may have
been introduced through contag
with sampling equipmenalso
to verify the effectiveness of

cleaning procedures.

solvents used to rinse samplin
equipment.
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5. Parameter Specific Water Collection Methods

5.1.DISSOLVED OXYGEN(D.O.)i FULL BOTTLE TECHNIQUE

5.1.1. Collect the dissolved gggen sample usingither a grab or a Kemmergee
Table 43). The hose from thEemmerershould benserted to the bottom of the
dissolved oxygen ([@.) bottle and the sample bottle should be allowed to overflow
twice the volumeand then capped with tlstopper. Care must be taken to prevent
turbulence and the formation of air bubbles when collecting the sample and while
filling the bottle.

5.1.2. Record the temperature of the water sapple solubility of dissolved oxygen is
temperature dependent.

5.1.3. Remove le stopper from the D.O. bottle and immediately add 2 ml of manganous
sulfate solutionl@beledfi#10), followed by 2 ml of alkaline iodidazide solution
(labeledi#20), below the surface of the liquid. Repper the bottle with care to
exclude air bublgls and mix well by inverting the bottle 8 to 10 times.

5.1.4. When the precipitate has settled leaving a clear liquid on top, shake again by
inverting the bottle 8 to 10 times.

5.1.5. Storethe samplén the dark foup to 8hours.
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5.2.BACTERIOLOGICAL SAMPLES

5.2.1.
1

2)

3)
4)

5.2.2.
1

2)

3)
4)
5)
6)

7)

Sample Sceduling and Bottles

The bacteriological latratoryoperates only ospecificdays. Notify the
laboratory &least one dayn advancd of sample arrivain orderto allow proper
prepaation of themedia. Samples faoliform bacteraare accepted Monday
throughThursday although this is subject to changkests requiring 48 hours
incubation are accepted Monday through WednegelgyE. coli). Refer to
section 4.1.3 for additional information.

Collect samples isterilized 100 ml o250 ml plastidoacterological bottles Do
not remove the caps until sampling begins. Do not allow contamination of the
inside of the bottle or cap.

Use special sample bottles containing sodium thiosulfatgS(B) for
chlorinated samples. These bottles are sealed 250EXXbottles.

Do not rinse bottles prior to samgtellection

Sample Collection

Remove cap from sterile badt bottle and grasp at base with one hand. Do not
rinse bottle.

Where possiblgjo to a depth of three feet of water, face upstream, and atly
disturbance to flow downstreanPlunge bottle mouth down into the water to
avoid introducing surface scutm a depth obne foot below the surfacdf this is

not possible,iie sampling depth should Beminimum of15 to 30 cm (6 to 13
inches) belar the water surfager at the depth relevant to the swimwater under
evaluation.

If the water body is static, an artificial current can be created by moving the bottle
horizontally in the direction it is pointed and away from the sampler.

Position the mott of the bottle into the current away from the hand of the
collector and away from the side of the sampling platform or boat.

Tip the bottle slightly upwards to allow air to exit and the bottle to fill.

After removal of the bottle from the water, pour aigmall portion of the sample
to allow an air space of 2.5 to 5.0 cm (1 to 2 inches) for proper mixing of the
sample before analysis.

Replace cap on bottteenice samples until analysis.
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5.3.CHLOROPHYLL-A SAMPLES

5.3.1. General
Collectchlorophylta sampls using an appropriate sampling method and keep
samples on ice until filteredAppropriate sampling metho@dse described in
Secton 4.2. Refer to the Lay Monitoring Program Manu®ITDEC 2000) for
specific instrudbns related to that Program.

5.3.2. Filtering Pocedure ¢xcerpted from Lay Monitoring Program Manual (VTDEC
2000].
1) Equipment and supplies (see figure below)
a) Graduated cylinder
b) Filtering apparatus: funnel, center piece, receiver flask
c) Vacuum pump
d) Tweezers
e) Large filter paper jackei®hatman 3 GF/A Glss Microfibre Filter Paper®
cm)
f) Small filters(Whatman Grade GF/A Glass Microfibré,7cm, diameter)
g) Paper clips

h) pencil
FiH-crl'nj A{:Pa.ro:l'vs:
funnel
rodvated —- / .
3c_5t indec center piece.

receiver Flask

LU L Lt G,

&

+W€t1€"5""—

LABORATORY EQUIPMENT
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2) Check laboratory equipment and wash hands to prevent contamination of the filter
papers.

3) Prepare filter jackets. Cut or teaklaege filter paper in half. Fold each half in

half. Label clearly, in pencil, on the outsid&ee figure below)

1 Lake Namg(if Lake Champlain usstation#)
1 Date(mm/ddlyy)
1 If submitting duplicates: "A" on one half, "B" on the other half

S

1. Fold @ lu'se filker F‘LP”‘ 2. Fold each haf in half
down the wmiddle ond fear
in natf.

 foldond tear. .-

3. with pend [uboel each
nalf with the lake ysme
" the date | and sampie

uA ", or " B"~

Lake Suarise
'1t 1_\ $4

4) Rinse ad assemble apparatus.

5)

a)

b)

c)

Unscrew the funnel from the center piece. Shake bottle "A" vigorously and
use a small amount to rinse the funnel and center piece twice. Using tweezers
to avoid contamination, carefully center a small filter paper on the top of the
center piece.

Check the placement of the red rubber ring (proper positioning ensures a tight
seal). Screw the funnel back onto the center piece as tightly as possible
without ripping the filter paper or cracking the plastic.

Attach the vacuum pump to emf the nozzles on the side of the recegv

flask. A tan rubber cap must be attached to the other nozzle.

Filter 100 mls of sample water.

a)
b)

C)

Shake bottle "A" vigorously again and use a small amount to rinse the
graduated cylinder twice.

Using the grduated cylinder, measure 100 mis of sancpiplicate"A" water
and pour it into the funnel of the filtering apparatus.

Squeeze the vacuum pump until all the water in the funnel has been drawn
through the filter paper into the receiving flask. Squeezgtimp several
extra times to remove as much water as possible from the filter paper.
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d) Release the pressure by squeezing the small trigger on the pump or by
disconnecting the pump. This helps prevent the filter form being torn when
the funnel is removedAll of the algae (anather particles) in the 100 mid
sample water will now be trapped on top of the filter paper.

6) Fold and remove the filter paper.

a) Carefully unscrew the funnel from the center piece. Using the tweezers,
gently lift one edge of thelter paper and fold it in half right on top of the
center piece. Be sure to fold it so the top side of the filter is on the inside.
Fold the filter paper again (into quarters).

b) Place the small, folded, chlorophyll filter inside the-prepared, propéy
labeled, filter paper jacket ("A" filter should be placed in the "A" jackege
a maper clipto hold the small filter paper tightly insidke filter jacket

Nou

{. Place the o lded ch]e'roPh}" Ao Pa{nr C[J'P doae {ifter
filter inside e folded filfer jacket shut.
jackd’.
7) Repeat the filtering procedure with sample "BIOTE: It is not necessary to
rinse thefiltering apparatus a second time.
8) Rinse and store equipment.

a) Discard extra sample water. Rinse the graduated cylinder and funnel with tap
water. Store all equipment in a box (or inside the sample bucket) where it will
not get dirty between samplimgents

b) Sample storageFilters should be frozen immediately after the filtering
procedure iran airtight, dark jar or dark sealbdggie such as Ziploc
Freezing filters and removing them from light sources prevents degradation of
the chlorophyll and yids more accurate test results. Black electrical tape
works well forcompletelycovering jars and baggies. If it is necessary to
transport samples, please do so in a cooler containing ice.
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5.4.0lL AND GREASE

5.4.1. Collect the sample for oil and grease in a clednwide mouth glass bottle, such
as aguartjar which has been rinsed with freon. Never use plastic bottles or transfer
sample to another container.

5.4.2. Use a bottle cover with a Teflon coating, or place a piece of aluminum foil over
the mouth of the botlbetween the glass and the metal cover to prevent
contamination from the lid. Add 5 ml of 1:1 HCI per liter and close the bottle
tightly but do not rip the aluminum foil.

5.4.3. All samples must be cooled to 4°C for transportation to the Laboratory.
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5.5.METALS

5.5.1. Earth Metals and@arget AnalytesRriority Pollutant¥
1) General

a) Collect samples for metal analysis in 250 ml or 500 ml wide mplatstic
bottles (see section8 for specifics). The sample bottles provided by the
Laboratory are cleaned and acid rinsgdtandardized procedures and are the
only containers acceptable for metals analysis.

b) All samples must be cooled to 4°C for transportation to the Laboratory.

c) All water samples for metals analysis (except Hexavalent Chromium) must be
preserved by acidificagn with HNG;. Samplers preserve samples at the
VTDEC Laboratory in the sample prep room (Room 142). Samplers must
wear safety glasses while using the automatic acid dispenser located in the
fume hood. Add one ml of concentrated HN®a 500 ml sampleditle.

d) Filter blanks must be submitted with each batch of filtered samples. Obtain a
clean metals container, fill with Laboratory deionized water, filter through
filtration unit and log sample in as "filter blank”. Generally speaking, ground
water and sdace water samples taken for monitoring should be filtered.

e) Table5.6.2 identifies commonly requested groups of metals. These can be
requested as a group at the time of log in. Refer to the sample code reference
notebook located next to the log in cortgrs.

Table5.6.2. Commonly requested metals

VTDEC Metals, Earth Metals, Target Analyte | Metals, AsSeZn
Laboratory (Priority Pollutants)
LIMS Code

Parameters

Aluminum

Antimony

Arsenic

Calcium

Barium

Selenium

Magnesium

Beryllium

Zinc

Potassium

Cadmium

Sodium

Chromium

Total Calculated Hardness

Cobalt

Copper

Iron

Lead

Manganese

Molybdenum

Nickel

Silver

Thallium

Vanadium




5.6.3. Mercury

1) General. This method descriltag collection technique for traemetal clan
sampling for mercury or other sensitive parameters.
2) Sampling Position. Samples should be collected upstream or beyond contact with
the boat to avoid contamination by metal equipment.
3) Equipment.
T Tyvek suits
Teflon Kemmerer
Cooler
Shouldeflength gloves
Waterproof sample labels
Latex gloves
Trace grade HN®
Pipet (5 ml capacity)
Disposable pipet tips
Teflon sample bottles (double bagged in zippered plastic bags, e.g. Ziploc
bags)
Surface Grab: Using a clean 500 ml teflon bottle, collecater sarple
using asurface grab Do not rinse.
b) Kemmerer: Use an alleflon Kemmerer sampléo collect a samplene
meter above the sediment water interfathe sampler should be rinsed three
times in the lake water prior to collecting the sample.
4) Procedure
a) Collection of agueous mercury samples will conform to the EPA method 1669
6cl eawrirtyhhanddds t echni ques (USEPA, 1996) .
b) In brief,sampling staffwilwar ¢l ean Tyvek windsuits .
handsd will be assi s tteofisarbplingtbdnsuret y h and
that clean hands does not touch anything but the Teflon Kemmerer while
sampling. It is especially important to avoid all metal, such as the side of an
aluminum boat, pens, jewelry, clipboard, etc. Mercury has an affinity for
metds, especially gold, and will potentially contaminttie sample if
touched.
c) 6Cl ean hands 6 -length dloves eGtoves willhbe new filoen ithe
box at the time they are put on. Aqueous mercury samples will be stored in a
separate cooldrom ather samples collected
d) Preserve samplés situ with 3.6mls concentrated traemetals grade HN§)
using a new pipet tip rinsed twice in mercuatgan 10% HCI, and once in
trace metal grade HNO
e) Epilimnetic Grab Sampling
i. Waterproof sample labels areepared using waterproof inlSee section
4.1.1. for field sampling information.
i. 6Dirty handtéaopbog, Dhgilvéeksdts, and don
iii. 6Dirty handsdé removes shoul der gl oves
shouldergloves and shorteda@yes if necessary. From this point forward,
60Cl ean hands 6 Hasadpleddtle, ordhe mneipioe bdgu t t
which contains the sample bottle.

=A =4 =4 4 -4 -8 -8 -8 -4

L
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Vi.

Vii.

viii.

O0Dirty handsé opens t bnelO@mldeublen cool er
bagged bot t | aensthedoberbagpyCl heaamd shGands 6 r eas
into the outer bag, opens the inner bag, removes the bottle, and folds the
innerbagovero Di rty handsd seals the outer |
6clean cooler. 6

@i rty hands & r e motheelsan tobler, aral affixesmingve t  f r
pipettip. 6 Di r t y h a ngpstip two tinmesirereagetwhater dilute

10% HCI, ancbne time n HNG;. Rinsates are evacuated into a wastiel

container.

0Cl ean handsd opens t lcentetsaangdoges bot t | e
the bottle.

0Cl ean hands6é6 submerses the bottle to
bottle, and fills ity, " full. The bottle ighen surfaced, shaken, openand

the rinsate evacuated away from the immediate sampling point. The bottle

is resealed. This is repeat®dce.

60 Cl e an -stubnmeses dhe wokle, and allows the bottle to fill entirely.

The bottle is recapped underwaté&r.C| ean hands6é surfaces
opens the cap slightly.

6Di rty han dstracerdetabgrade HBIg) &d pipkts this into the
sample bottl e. 0Cl ean hndgd thhaerrd stdi
opensthe clean cooler, withdraws, then opens the outer bag.

60Cl ean handsd unfolds the inner bag,
bag. 6Dirty handsé then seals the ou
the doublebagged sample in the clean carol

f) Hypolimnetic Kemmerer Sampling

Vi.

60Di rty -bagsthk soublbagyed teflon Kemmerer, affixes the line,

and rinses the sampldmree timesn lake water by submersing the sampler,

forcefully retrieving it, and allowing it to drip off. The samplsitihen

lowered 2 meters below the boat, and tied off.

60Dirty handsd® opens the 6clean cool er
bottl e. 6Dirty handsé opens the oute
0Cl ean handsé reaches into the outer
bottle, and folds the innerbagovey.Di rt y handsd® seals th
replaces it into the 6clean cool er. 6
O0Dirty handsd | owers the Kemmerer sam
water interface, and trips the closure mechanism with themetallic

messenger. The sampler is retrieved.

60Cl ean hands®é opens and evacuates the
sample stream from the Kemmerer sampler to fill the bmtffef ul 1 . 6 Cl e a
handsd6 caps the bottl e, hevihsaté&k dlsisisvi gor o
repeated two times

6Dirty handsdé directs the sample stre
handsdé6 caps the bosudmersesandsitilte 60 Di rty ha
Kemmerer sampleéo hang in the wateat 2 meters of depth.
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Vil.

viii.

0Di rty han dstrdcerdetabgrade HN@aBdpipels this into the
sample bottle which was opened by 0o0CI
caps the bottle.

60Di rty h ahe dearocootep withdsavike bag andhen opend.

6Cl ean handsdé unfolds the inner bag,
bag. 0Dirty handsd then seals the ou
the bottle in the clean cooler.

O0Dyrhandsdé bags the Kemmerer sampl er
hands060 assistance.
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5.7.VOLATILE ORGANIC SAMPLES
5.7.1. Sample Scheduling and Bottles (See also section 4.1)

It is imperative that all samples for organics analgsesscheduled with the laboratoin
advance and be collected in the proper containers. These arrangements can be made with
Laboratory personnel at 24622.

1) Residual chlorine: If the samples will contain residual chlorine, please notify the
laboratory. Sample bottles containing ismal thiosulfate(0.008% NaS,0s) to
neutralize the residual chlorine will be provided. Samples containing
unneutralized chlorine cannot be accepted as by the time of analysis the chlorine
will have reacted with other substances giving new compoundsessrrin the
original sample.

2) The sample bottles are 40 ml vials which are sealed with a Teflon faced silicone
septum secured by a screw top. Care must be taken to insure that the Teflon
surface faces the sample. Samples submitted in bottles othéhdlsarprovided
by the laboratory will not be accepted for analysis.

3)y The Laboratory wil/ provide enough bott
triplicates ofeach sampleTrip blanks are vials of water found by the lab to be
free of organic compounds.hé&se vials are carried through all phases of the
sampling pocedure without being opened.sbdium thiosulfate is used in the
sampling vials, it should also be used in the trip blanks.

5.7.2. Procedure

1) Collect all samples in duplicate using 2 vials; bothsvaae acidified.

2) Fill the sample bottles such that no air bubbles pass through the sample as the
bottle is filled.

a) Sampling from an open tap: Turn on the water and allow the system to flush
until the temperature has stabilized. If using a samplimgpp@adijust the flow
to about 500 ml per minute and collect duplicate samples from the flowing
stream.

b) Sampling from an open body of watefee Table 4.3 for proper sampling
devices.Fill a one quart wide mouth jar with sample from a representative
area Carefully fill duplicate sample bottles from the one quart bottle. Do not
allow materials other than glass and Teflon to touch the sample.

3) Fill the sample bottles to overflowing and place on a level surface. Add 5 drops of
1:1 HCl to all vials prior tsealing. This prevents biodegradation of the
aromatics. Position the Teflon side of the septum seal upon the convex meniscus
and seal the bottle by screwing the cap on tightly.

4) Invert the sample and lightly tap the cap on a solid surface. The alugexice
indicates a successful seal. If bubbles are present open the bottle, add a few drops
of sample and reseal the bottle as above.

5) Ice samples immediately after collecting.

6) Analysis must take place within 14 dayscoflection. Returrsamples and {pi
blanks to the laboratory as soon as possible after collection.
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5.8. SEMI-VOLATILE ORGANIC SAMPLES
5.7.1. Sample Scheduling and Bottles (see sectidh

1) Itis imperative that all samples for organics analysis be scheduled with the
VTDEC Laboratory in advance ane fzollected in the proper containers. These
arrangements can be made waboratory personnel at 24%22.

2) Residual chlorine: If the samples contain residual chlorine, please notify the
laboratory. Sample bottles containing sodium thiosulfate (0.00&%®%) to
neutralize the residual chlorine will be provided. Samples containing
unneutralized chlorine cannot be accepted. By the time of analysis the chlorine
will have reacted with other substances giving new compounds not present in the
original samge.

3) Water sample bottles are 2.6 liter amber glass bottles which are capped and sealed
with a teflon faced screw top. Samples submitted in bottles other than those
provided by the laboratory will not be accepted for analysis.

4) Solid sample bottles are 50@ wide-mouth glass bottles with tefldmed caps.
Submit them to the laboratory as soon as possible.

5.7.2. Sample Collection

1) A complete semvolatile analysis on water requires 1 liter of sample. Fill sample
bottles completely.

2) Do not prerinse sample cdainers; compositing must be performed in the sample
container.

3) Avoid plastic sampling materials. They will introduce artifacts into the analysis.
Sample removal equipment and/or funnels must be made of glass or Teflon.

4) Project plans calling for the usé automatic sampling devices should be
discussed with thiaboratory. The use dfygontubing must be minimized or
eliminated if possible.

5) Sample must be extracted within seven days of collection. They should be kept at
4°C and returned to the laborat@s soon as possible.

6) Semivolatile analyses requests on water samples are logged in as Methed 8270
Water.
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5.8.POLYCHLORINATED BIPHENYLS(PCBs) PESTICIDES

5.8.1.

1)

2)

3)

4)

5.8.2.
1)
2)

3)

4)

5)
6)
7)

8)

Sample Scheduling and Bottles (also see seaibn

It is imperativeto schedulall samples for @anics analysis with théTDEC
Laboratory in advance ardat they areollected inthe proper containers. These
arrangements can be made wittboratory personnel at 24%22.

Residual chlorine: If the samples will contain residtrdbrine, please riy the
laboratory. Sample bottlesntaining sodium thiosulfate to neutralize the
residualchlorine will be provided. Samples containing unneutralctddrine
cannot be accepted as by the time of analysishiwgine will have reacted with
other subgnces giving newompounds not present in the original sample.
Water sample bottles are 2ig&t amber bottles which aapped and sealed with
aTeflonfaced screw top. Samplsgbmitted in bottles other than those provided
by thelaboratory will notbe accepted for analysis.

Solid sample bottles are 500 ml wideuth glass bottlewith Teflon-lined caps.
Submit them to théaboratory as soon as possible.

Sample Collection

Completely fill container using an acceptable method outlined in sec8on 4.

Do not prerinse sample containers; compositing must be performed in the sample
container.

Do not use [astic sampling materialPlasticwill introduce artifacts into the

analysis. Sample removal equipment and/or funnels must be made of glass or
Teflon.

Project plans calling for the use of automatic sampling devices should be
discussed with thiaboratory. The use dfygontubing must be minimized or
eliminated if possible.

Sample must be extracted within seven days of collection. They shoudghbat k

4°C and returned to the laboratory as soon as possible.

Both semtvolatiles and PCBs/Pesticide samples can be collected in the same
container.

PCB/Pesticide analysis requests on water samples are logged in as Method 8081
Water.

If the sample is ndbetween a pH of 5.0 and 9.0, extraction must take place within
72 hours.
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6. Biological Collection Methods

6.1. PHYTOPLANKTON

6.1.1. Vertical Qualitative Sampling’lankton Net

1) Equipment

f
1

T
1
T
|
1
2)

6.1.2.
1)

Wisconsin plankton net (68m mesh) with calibrated line

Amber glass bottlewith labels (longterm storagedr plastic 50 ml centrifuge
tubes ghorttermstorage)

Lugol'siodinepreservative

Secchi disk

Depth tape

Squirt bottle

cooler

Procedure

a) Determine the depth at the sampling site. Vertical qualitative samples can be
obtainedn waters greater than 3 m in depth.

b) Determine the Secchi disk transparency.

c) Rinse out the plankton net with ambient surface water and close stopcock.

d) Lower the net to the desired depth (i.e. twice the Secchi and at least one meter
from the bottom).

e) Retrieve slowly and rinse out excess water. Drain the sample through the
stopcock opening into the amber bottle or centrifuge tube.

f) Rinse the inside of the net with a squirt bottle of lake water between hauls
collecting rinse water into the samplettte. Rinse from the outside of the net
to avoid contamination, especially if using ambient water to rinse

g) Repeat the vertical hauls until adequatamount has been collected. This
will vary with project needs.

h) Record information on bottle labelatd, time, location, depth of haul, type of
sample (i.e. verticaqualitative).

i) Add Lugol's preservative (10 ml/L3ecure container tightBnd invert to mix
thoroughly.

j) Store sample in a cool, dark place, such as a cooler.

Horizontal Qualitative Samiplg

Equipment

T Wisconsin plankton ne6@ mm mesh) with calibrated line

1 250 ml anber glass bottle with labdbng-termstorage)r plastic 50 ml
centrifuge tubeghorttermstorage)

1 Lugol'siodinepreservative

T Secchi disk

1 Depth tape

T Collection bucke(>4 liter)

1 Squirt bottle

1 Cooler
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2)

6.1.3.

1)

= =4

N =2 == = —a —a

6.1.4.
1

Procedure

a) Rinse out the plankton net and close stopcock.

b) Rinse collection bucket with ambient water.

c) Throw the net from a stationary point and slowly retrieve until an adequate
sample has been collected or tow the r@wisl behind a boat until an
adequate sample has been collecteakventhe netfrom coming in contact
with the bottom, particularly when sampling from shore.

d) Shake out excess water and drain the sample through the stopcock opening in
the collection buket into the amber bottle.

e) Record information on bottle label: datend, location, type of sample .
horizontatqualitative) andlength of haul

f) Add Lugol's preservative (10 ml/land invert container to mix thoroughly

g) Store sample in a cool, daplace, such as a cooler.

CompositeQuantitative Samplingose

Equipment

Sampling hose

250 ml anber glass bottle with labell(g-termstoragepr plastic 50 ml

centrifuge tubeghorttermstorage)

Lugol 6s i odine preservative

Secchi disk

Depth tape

Cooler

Collectionbucket(>4 liters)

Procedure

a) Determine thé&ecchi disk transparency and thepth at the sampling site.

b) Rinse collection bucket with ambient water.

c) Collect a hose sample at twice the Secchi transparency depth or to within one
meter of tle bottom, whichever is less.

d) Empty the entire contents of the hose into a clean container and swirl to mix.

e) Pour a 200 mubsamplénto the amber bottle.

f) Record information on bottle label: date, time, location, depth of composite,
and type of sampl(i.e. composite quantitative).

g) Add Lugol's preservative (10 ml/iand invert container to mix thoroughly

h) Store sample in a cool, dark place, such as a cooler.

Discrete Quantitative Samplifdgemmerer

Equipment

1  Kemmerersampler if necessary

T Amber dass bottles with labg€long-termstorage)r plastic 50 ml centrifuge
tubes ghorttermstorage)

1 Lugol'siodinepreservative

1 Cooler

a) Collect sample from a discrete depth using a Kemmerer or from the surface by
taking a grab sample. A minimum of 200 mhiecessary.
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b) Pour sample into amber bottlI&ecord information on label: date, time,
location, and type of sample (i.e., discrete sampleantitative) depth of
haul

c) Add Lugol's preservative (10 ml/iland invert container to mix thoroughly

d) Store samie in a cool, dark place, such as a cooler.

6.1.5. Discrete Quantitative Samplinglankton Net
Note: This method is used primarily by the Lake Champlain Monitoring Program
to collect bluegreen algae
1) Equipment
1 Wisconsin plankton net (63 um mesh) with cadiled line

T 250 ml amber glass bottle with lab&r{g-termstorage)r plastic 50 ml
centrifuge tubeghorttermstorage)

1 Ethyl alcohol (ethanol or ETOHpreservative)

T Secchi disk

T Collection bucket with stopcock (e.g. 2 gallon water cooler)

1 Cooler

2) Procedre

a) Rinse the caéction bucket in ambient water

b) Rinse the plankton net with surface water and close stopcock.

c) Throw the net from a stationary point and slowly retrievéow the net
slowly behind a boaintil an adequate sample has been collected. Rrewe
net from coming in contact with the bottom, particularly when sampling from
shore.

d) Shake out excess water and drain the sample through the stopcock opening in
the collection bucket into the amber bottle.

e) Record information on bottle label: datend, location, type of sample (e.g.
horizontal- qualitative) and length of haul.

f) AddL u g ogtesewvative (10 ml/L) and invert container to mix thoroughly.

g) Store sample in a cool, dark place, such as a cooler.
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6.2. ZOOPLANKTON
6.2.1. Vertical Qualitative Samplinglankton Net

1) Equipment
T Wisconsinplankton net (63 unmesh) with calibrated line
T 250 ml anber glass bottle with lab@bng-termstorage)r plastic 50 ml
centrifuge tubeghorttermstorage)
CO, water (seltzer)
Ethyl alcohol (ethanol or ETOH)r formalinsugar (preservative)
Secchi disk
Depth tape
Collection bucket with stopcock (e.g. 2 gallon water cooler)
1 Cooler
2) Procedure

a) Determine the depth at the sampling site. Vertical qualitative samples can be
obtained in waters greater than 8tersin depth.

b) Determine the Secchi disk transparency.

c) Rinse the collection bucket in ambient surface water.

d) Rinse out the plankton net and close stopcock.

e) Lower the net to the desire@pth (i.e. twice the Secchi and at lears¢ meter
above the bottom).

f) Retrieve stwly (0.51.0 m/setandshake out excess watebDrain the sample
through the stopcock opening in the collection bucket into the amber duottle
centrifuge tube

g) Repeat the vertical hauls until an adequate sample has been collected.

h) Record informatioron bottle label: date, time, location, depth of haul, type of
sample (i.e. vertical qualitativend mesh size

i) Add a small amount of seltzer (carbonated water) to reduce distortion
observed under a microscope.

J) Addenough preservative to create a 7G#@anol final concentration. Invert
cortainer to mix thoroughly

k) Store sample in a cool, dark place, such as a cooler.

=A =4 -4 =4 4

6.2.2. Vertical Quantitative Sampling for trace metal burdens in zooplankton

1) Equipment:
1 Metakree Wisconsirst y|l e net wi tivalenf{iwitodo end or
appropriate mesh size, see sections below)
200mllotcer ti fied PETE O6compositing vess
500ml acid cleaned sqt bottle Clean after every tenth sampling event).
500ml squrt bottle for CQ water (seltzer)
CO, water (seltzer)
1 preweighed, precoded, lotcertified 50ml polycarbonate sample vessel
2 nonweighed 50ml polycarbonate vessels
powderfree vinyl gloves

=A =4 -4 -4 A -4 -4
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1 protective plastic sheet'x 4' or larger

T field sheet

T 200mllotcerti fied PETE 6écompositing vess
¢ formalin solution(preservative)

1 Depth tape

1 Dolphin bucket (20Inmesh)

T Cooler

2) General Procedure

a) Prior to going out into the field, a po®ded 50nl sample vessel is weighed
to the nearest 0.001 g, and the weight and code recorded.

b) In the field, after the vessel has arriveédtation ad has been securely
anchored, OClierathy hlaand 6 aamrde 6ddesi gnat e
6di rty han deaghh powoefreerviaydglolves.r

c) A plastic sheet is draped over the gunwale of the sampling boathsuche
net will not have the opportunity to contact the boat.

d 6Di rty hands® r e mo vneest aalnldi ca snseetmb | aensd tdh
and 6dirty hands 6 thjeotimesh lbke subfagecwatérl u s h t h
The dolphin bucket is similarly rinsed.

3) Procedure folfows ofTotal Mercury HgT) and Biomass Determination:

ayoDirty handsé | owers the net to within
net 30 seconds to allow the water column to recolonize.

by 6Dirty hands6é records thhkee depth of thi

c) irty handsd retrie/seemdd.t he net at a r

d) Whenthenehoop breaches the surface, o6dirt
the contents down along the fsdles using lake water and an adielned
squeeze bottle.

e) Oncethesampleiscondeed i nt o the dol phin bucket
the bucket, further reduces the sample, and decants it in2@Gheal
6compositing vessel 0

f) This tow collection procedure is repeated until a minimum of 5 tows are
collected. The field coordinator willetermine if additional tows are
necessary to obtain sufficient material for biomass and HgT analyses.

g) The contents of the compositing vesaeddecanted to the dolphin bucket,
and the contents reduced to <rBDvolume.

h) 6 Cl ean hand smbsample eesssl, rihsbstitreestitesvith lake
water, and decants the reduced composite plankton material into the vessel.

The vessel is then filled to 50l with lake water, and cappéidhtly.

) 6Di rty han geedb aog,e nasn da d@erthpdrapa thehfibed d s 6
50ml vessel into the bag.

) 6Dirty handsd6 closes the bag and pl ace
submission to th&aboratory for analysis.

4) Procedure fordws for Taxonomic Analysed01 mmesh

a) Two additional tows are compositagsing the 20Inmesh into the
compositing vessel using the procedure outlined above.

b) The contents of the compositing vessedthen covered with seltzer water,
capped, and allowed to ditminute At this time, the contents are returned to
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5)

6.2.3.

1)

2)
3)
4)
5)

6)

the dolphinbucket, reduced to the maximum extent possible, rinsed using the
seltzersqueeze bottle into a labeled 50 ml sample vessel, to approximately 25
ml volume.

c) The sample is capped and allowed to sit 5 minutes. The sample is then
opened, and filled to 50 ml i formalinsolution. Invert container to mix
thoroughly

d) Store sample in a cool, dark place, such as a cooler

Tows for Taxonomic AnalysesA5-200mmesh:

a) Two tows are composited using themBesh net, following the procedure
outlined directly above.

b) While the dolphin bucket is held above the assembledr, the contents of
the 45mcomposite arpassed through the dolphin bucket, and allowed to run
out into the 45mnet. This step removes plankton in the Bfftaction from
the 45-200 mfraction.

c) The 45msample is then recondensed, and transferred back to the compositing
vessel.

d) The contents of the compositing vessel are then covered with seltzer water,
capped, and allowed to ditminute At this time, the contents are returned to
the dophin bucket, reduced to the maximum extent possible, rinsed using the
seltzersqueeze bottle into a labeled 50 ml sample vessel, to approximately 25
ml volume.

e) The sample is capped and allowed to sit 5 minutes. The sample is then
opened, and filled to 5@l with formalin-solution.

f) Store sample in a cool, dark place, such as a cooler

Horizontal Qualitative SamplinBlankton Net

Equipment

T Wisconsin plankton ne6@ pummesh) with calibrated line

T 250 ml anber glass bottlavith label {(ong-termstorage)r plastic 50 ml
centrifuge tubeghorttermstorage)

CO, water (seltzer)

Ethyl alcohol (ethanol or ETOHr formalin sugar (preservative)

Secchi disk

Collection bucket with stopcock (e.g. 2 gallon water cooler)

T Cooler

Rinsethe collection bucket in ambieniter.

Rinsethe plankton net with surface waterd close stopcock.

Throw the net from a stationary point and slowly retrievéow the net slowly
behind a boatintil an adequate sample has been colledieevent the net from
coming in contact with theditom, particularly when sampling from shore.
Shake out excess water and drain the sample through the stopcock opening in the
collection bucket into the amber bottle.

Record information on bottle label: date, time, location, type of samge (
horizontd - qualitative)and length of haul

= =4 =4 =4
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7)
8)
9)

6.2.4.
1

2)

6.2.5.
1

Add a small amount of seltzer (carbonated water) to reduce distortion observed
under a microscope.

Add enough preservative to create a 70% ethanol final concentration. Invert
container to mix thoroughly

Store samplén a cool, dark place, such as a cooler

Composite Quantitative SampluiJankton Net

Equipment

T Wisconsin plankton ne6@ mm mesh with calibrated line

Amber glass bottles with labeabs plastic 50 ml centrifuge tubeshortterm
storage)

=

1 CO,water Eeltzer)

1 Ethyl alcohol (ethanol or ETOH)r formalin sugar (preservative)
1 Depth tape

T Cooler

Procedure

a) Determine the depth at the sampling site.

b) Rinse out the plankton net and close the stopcock.

c) Lower the net until it is one meter above the bottom oerctippropriate
depth.

d) Pull the net to the surface using a slow steady retrievel(0.B/sec).Keep
the netvertical.

e) Shake out excess water and drain the sample into an gtabsbottleor
centrifuge tube

f) Rinse the net before attempting the next hemilecting rinse water into the
sample. This prevents loss of organisms back into the surface water as it
descends the water column

g) Collect a minimum of three hauls, all emptied into shenple amber bottle
(composite) or in separate bottfes disaete replicates).

h) Record information on bottle label: date, time, locataepth of composite,
number and length of hauls, diametenef opening, and type of sample (i.e.
compositequantitativeland mesh size

i) Add a small amount of seltzer (carbonateatar) to reduce distortion
observed under a microscope.

j) Addenough preservative to create a 70% ethanol final concentration. Invert
container to mixhoroughly.

k) Store sample in a cool, dark place, such as a cooler.

Discrete Quantitative Samplirgchinder or Juday Trap

Equipment

1 Schindler or Juday plankton tra@3(mm meshnet) with calibrated line

T Amber glass bottles with labets plastic 50 ml centrifuge tubeshortterm
storage)

T CO, water (seltzer)

1 Ethyl alcohol (ethanol or ETOHYr formalin sugafpreservative)

1 Cooler
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2)
3)
4)

5)

6)

Rinse out the net of the sampling dewaéh surface wateand close the
stopcock.

Lower the sampling device to the desired depth, close device if required, and
retrieve the sample.

Shake the excess water from the collectioraneidrain the sample into an amber
glass bottle.

Record information on bottle label: date, time, loaatitype of sampling device
(e.g.25 L Schindler), depth of sample atyppe of sample (e.gliscrete-
guantitative) Add a small amount of seltzer (carbattvater) to reduce
distortion observed under a microscope.

Add enough preservative to create a 70% ethanol final concentration. Invert
container to mixhoroughly.
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6.3. MACROPHYTES

6.3.1.

1)

2)

3)

4)

Qualitative Aquatic Plant Surveys

Background.

Aquatic plant populationsn selected lakes are identified, surveyed, mapped and

summarized. Purposes of the surveys are to: assess current plant densities,

abundance and distribution; create a species list for each surveyed lake; document
nuisance conditions or the degree of imggairment; monitor changes in plant
populations over time; monitor plant response to control programs; evaluate
effectiveness of control on selected species; and monitor populations of rare,
threatened or endangered plants. A computer record of eathdpkeies list is
maintained in the Lakes and Ponds Inventory, and field notes and map are kept on
file. An aquatic plant herbarium is also maintainéthis information provided

by Aquatic Plant Surveys, Work/QA Project Plan, VTDEC Water Quality

Division, Warren 199%.

Types Plant surveys may be one of several possible types:

a) Plant Survey: A survey of the portion of the littoral zone visible from the
water's surface, noting as many plant species as feasible (based primarily on
visibility) and providng information on plant abundance, distribution,
condition, depths (of certain species) and bottom type.

b) Eurasian Watermilfoil or Water Chestnut Survey: A survey primarily of the
nortnativespecies in question, noting abundance, location, and depths of
growth. Although areas of native species' growth are noted where they are
mixed with thenon-nativespecies, this type of survey does not provide a
thorough list of all species present or their abundance.

c) Non-native SpecieSearch: Lakes thought to be esjally susceptible to a
watermilfoil, water chestnut or oth@onnativespeciesntroductiors are
checked on a rotating basis to identify new introductions as soon as possible.
Field notes contain general descriptions of the amount of plant growth and
nuisance conditions, but this type of survey does not provide a thorough list of
all species present or their abundance.

Equipment

Boat and associated equipment

Light anchor

Garden rake

Depth tape

Water scope

Bucket

Ziploc bags

Detailed lake map

Paper, pentand clipboard
1 Agquatic plant key (see reference list)

General Sampling Procedures

a) Slowly circle the entire perimeter of the lake, observing all areas less than 20
feet in depth.

= =4 =8 =4 -4 -4 -8 - -4
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b)

Record the plant species seen and describe their relative abundancetygr densi
According to the categories listed below. Note the depth of water that the
plants are growing in. Sketch their location on a lake map. Each time a plant
community changes, a new area should be delineated on the map. Be sure to
map areas devoid ofgnts as well as areas with plants.

Density Category Cover

Very abundant 75-100%

Abundant
Common

50- 75%
25- 50%

Occasional 5- 25%

Scattered

1- 5%

Uncommon 1%

Solitary
C)

d)

single plant

If waves or glare limit visibility, view plants through a waseope or drag up
plants with an anchor or rake examine more closely

When field identification is not possible, plants are placed in plastic bags,
labeled, and transported to thakes and Pond Management and Protection
Sectionfor future identificaton. If kept overnight, the specimens are stored in

a cool location to avoid deterioration. Dissectinigroscopes, taxonomic

keys and a reference collection are availableaies and Ponds assist with
identification.

See the attached example for timal report format. The completed report

should include a description of each area, a species list for the lake and a brief
general statement on the plant growth in the lake. This statement should be a
general "feeling" concerning what was found, refgrio dominant plants,

areas of growth, possible problem areas and the necessity for plant control
procedures. The more descriptive the statement, the more useful it will be in
the future.
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An example of a completed plant surusyresented in Table 628below.

Table 6.3.2LAKE MOREY, AQUATIC PLANT SURVEY RESULTS, July 7, 1981

Area Identification Abundance

Ceratophyllum demersum | sparse
Vallisneria americana occasional patches
Potamogeton amplifolius | occasional patches

1 Megalodonta BeckKii ocasional patches
Nymphaea odorata small patch east of Aloha Manor boathouse
Nupharsp. small patch west of Aloha Manor boathouse
Typhasp. along shoreline
Ceratophyllum demersum | very dense monoculture
Potamogeton Praelonqus | small moderate patches

> P. amplifolius occasional plants off inletpatch of sand, no plants

in shallow water 100% plant coverage in deep wé
in this area plants do not reach the surface of the
water

sparse dense patches, no longer a monoculture
dense

sparse moderate patches

moderate

noticeably less dense than area 3

Ceratophyllum demersum
3 Potamogeton praelongus
P. amplifolius

Ceratophyllum demersum
Potamogeton praelongus

4 P. amplifolius noticeably less dense than area 3
Megalodonta beckii noticeably less depghan area
Elodea canadensis abundant
Vallisneria americana near shore at tip of Gilmore's Point
Megalodonta beckii abundant
5 =
Eriocaulon septangulare abundant
Heterantherasp. moderate
Unidentified plant single plant
References
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6.4AQUATIC BIOTA i MACROINVERTEBRATES
6.4.1. Lotic SemiQuantitativeBenthic Survey

1) Riffle Habitat. Bottom Kick NeSampling.

a) General. This is a four point composite sample representing the
macroinvertebrate community of the riffle habitat within a stream re@ble
sampler spends 30 seconds per sampling point for a total of two minutes
sampling effort.

b) Equipmen
1 Bottom Kick net- mesh size 50fnicrons rectangulad 8" wide x 12" high
T Quartsizejars (wide mouth preferred)

1 80%ethyl alcohol (ethanol or ETOH)

1 field sheets

T Waders

c) Sampling Procedure. his methodis for use in a streamiffle habitat, where
velocities are greater than 0.2 feet per second (fps), ardefth is less than
1 meter.

i) Recordphysicalcharacteristics of sampling sit® theLotic BenthosField
Sheet(Refer to ection6.4.3Physical Characteristics Lotic and Lentic
Habitats)

ii) Place the et in the riffle at a
representative location on the stream
bottom, perpendicular to the flow. A 3
representative location is identified based - ¥
on overall riffle habitat present at the siteSS==%
including depth, flow velocity, and =
substrate composition. Avoid Hidial
habitat such as riprap and culverts.

iii) Collectedsamplefrom an 18" x 18"
square area immediately upstream of theFiest, noveall cobble sized
substraté¢o the mouth of the netndrub clean of attached organisms
Discarded to the side of tisample area.

iv) Second, tturball remaining substrate by hand down ta' db cm depth.

This entire procedure takes about 30 seconds per section, and should take
no more then 1minuteMove in a generalip-streamdirectionandrepeat

at 4 diffeentpoints within the riffle. Sample collection pointshould

represent range of velocity and substrate characteristicefitthe

habitat within the stream reach being samplédte fourpoint composite
samplewill equal approximately 1 square meter of boteord 2 minutes

of active samphg (30 secondpersection).

v) Use a stopwatch to record time spent actively disturbing the substrate.
Time spent relocating to a new location within the riffle is not counted as
part of the two minuteampling effort

vi) Trarsfercontents of the nétom each sample poiirito awide mouth
guart jar and preserweith 80% ethanol.
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vii) Collect a replicate at each sit€his will result in 2 four point composite
sampleger site Repeat steps-iti, being careful to avoid areas
previously disturbed. T&composite samplrepresents the
macroinvertebrate community of that riffle.

Note: This sampling protocol is most comparable to the ifffesampling
portion of EPA Rapid Bioassessment Protocol 11l (RBPIII) as described in
Plafkin et al. (1989).

2) Low gradient stream habitat. Sweep Bottom Kick Net Sampling

a)

b)

General. This is a four point composite sample representing the
macroinvertebrate community of then habitat within a stream reacihis
methodis for use invadeabldow gradient streams with substrates dominated
by silt or sandandvelocities where velocity idess than 0.2 fpand the depth
is less than 1 meter

Equipment

1 Bottom Kick Net- mesh size 500 micron$8" wide x9" high

5-gallon bucket

No. 30 Sieve bucakt

Squirt bottle

Quiart size jargwide mouth preferred)

80%ethyl alcohol (ethanol or ETOH)

Field sheets

Waders

=A =4 =4 =4 4 -4 -4

SamplingProcedures

i) RecordPhysicalCharacteristics afamplingsite (Section6.4.3Physical
Characteristidd_otic and Lentic Habita)s

i) In slow moving, low gradient streams, macroinvertebrates generally attach
to overhanging plants, roots, logs, submerged vegetation and stream
sulstrate. The Kk Net is used to collect a total of four jabs from
representative habitats as describddweA jab is performed bjabhing

the net into debris dams, vegetation, or root wads, pulling back rapidly

dislodge animals, then sweeping forward again into the sametasEmop

up dislodged animals. This jabbing and sweeping motion should be

repeatd severalimes at the same point andnsidered one of four jabs.

Move in a general upstream direction for each subsequent point. All four

jabs (from different points in reach) are then combined into a single

composite sample or replicate. Two repksashould be collected at each
site

iii) The following habitats should be
sampled if present:

1 Vegetated Marging consist of §
overhanging bank vegetation angs
submerged root mats. Sample k
jabbing vigorously, with an
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upward motion, brushing the net agaith& vegetation and roots along
the bank. The entire jab should take place undeni@teroid
collecting terrestrial organisms

T Snags and logi consist of submerged wood, primarily dead trees,
logs, branches, roots and leaf packs lodged between roldgsor
Sample by holding the net under the submerged woobdimgthe
area above the nahdscooping organisms, bark, twigs and other
dislodgedorganic matter into the net.

1 Agquatic Vegetation beds and decaying organic mateensist of beds
of submeged, green/leafy plants that are attached to the stream
bottom. Sample by jabbing vigorously, with an upward motion,
against or through the plant bed. The entire jab motion should occur
underwater.

Note: Silt, sand ogravel substrate should not be samplThis includes sandy, silty or
muddy stream bottoms

6.4.2. Lotic QuantitativeBenthic Survey

1) Surber Sampleistream, riffle habitat, natural substratéhis is used in streams
where thevelocityis greater thaf.2 fps,thedepthis less tha®.5 metes and the
substratdas sand, gravelandcobble < 20 cm. diaeter
a) Equipment

1 Square foot Surber samplemesh siz&00 microns
base encloses area ofob2120

1 Quartsizejars (wide-mouth preferred) ‘ /

T 80%ethyl alcohol (ethanol or ETOH) \

1 Field sheets

T Waders /

b) Sampling Procedure

i) Record Physical Characteristics of sampling siee$ection6.4.3
Physical CharacteristigsLotic and LenticHabitats)

i) Place framef Surber sampler quickly and firmbnto thesubstrate with
the net opening facing directlytmthecurrent.

iii) Carefullylift and clean the substrate lying within gempler frameo that
all organisms associated with the substsatd0 cmdown are washed
into the net.

iv) When thesubstratavithin the frame is completelgieared of organisms,
caefully lift the net from the water.

v) Remove the contents from the net and place in a projaddyed quart jar
and cover with 80%thanol.

2) Artificial Substrate’ Rockfilled basketsor bags-Quantitative stream/riverThis
method is employed withia riffle or run habitat where theslocity is greater
than 02 fpsand the dominant natural stream substrate is gravel, cobblerand
boulder but not muck.
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a) Equipment
T Rock basketsuse either
A fiLo-Boyo baske20 cmx 30 cmx 5 cm(7.5' x 12" x 2"), fill ed with
10Ibsof 134" (4.5cm) graded granite rock

>ig

fiHigh-Boyo baske®20 cm wide, 30 cm long, 10 cm heidft5x 12 x
4™, filled with 25 Ibsof 4" (10cm)graded graniteocks.

ABrabecue Baskethdawmel cilad¢ mgtbh

>i2 g

Rock bagsifled with 10 Ibs of 1 34" (4.5m) graded granite rock
Quartsizejars (wide-mouth preferred)
No. 30sieve bucket
Flow meter
5 galon plastic bucket$2)
80%ethyl alcohol (ethanol or ETOH)
Meter stick or depth tape
Hand scrub brush
Field sheets
T Waders
b) Procedure
i) Record Physicatharacteristics of sampling site (Sect@#.3 Physical
Characteristic$ Lotic and Lentic Habitats)
i) Deployment of Substrates

1 Expose gbstrateso the stream ativer for 4-6 weeks. Exposurdéime
must beequalbetweercontrol aml assessment areas.

1 Water velocity differences between substrates shouledsehar0.5
ft/secwhen this method is being used to bracket a discharge or impact
stress

1 Record elocity and depth above each substratéeld sheets.

1 Set sibstrates in mistream.

iii) Substrate Retrieval

1 Record Physicatharacteristics of sampling si¢e.4.3Physical
Characteristic$ Lotic and Lentic Habitats)

1 Recordvelocity, depth and condition of each rduksket.

1 Retrieve each rock basket usinija. 30mesh sieve lcket. Retrieve
the furthest downstream basket first and wapktream.

1 Open baskets amuburrocks into aclean5 galon bucket.

1 Give rocks several initial swirling rinses, decanting water into the
retrieval sieve bucket each time.

1 Clean all rock of invertebrates usingbrush and handsto a5 gdlon
bucket half full of water Discard rocksfter cleaning

1 Swirl-rinse remaining sand and gravel several time&sthe retrieval
sieve basket.

1 Place animals from sieve bucket into quarigjadlabel. Cover sample
with 80%ethanol.

=A =4 =4 =4 -4 -4 -4 A
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6.4.3.

1)

2)

3)

4)

5)

6)

7)

8)

9 Pour remaining sand and gravel into sieve bucketiasd.

1 Place remaining sand and gravel into quartgezserve witt80%
ethanol angbroperly label.

1 Record on field sheets amountsaind/gravel in second thalf sample.

Physical CharacteristidsLotic and Lentic Habitats

Both physical characteristics and water quattigmicalparameters are pertinent
to characterization of the aquatic habitat. An example of the data sheet used to
characterizehte physichcharacteristics and water quality ofadic site is shown

in Figure6.42. The following physical characteristics should be recorded on the
field sheet from Lotic and Lentic Habitats:

Header Informatiofi The header information is identical on allalaheets and
requires sufficient information to identify the station and location where the
survey was conducted, date and time of survey, and the investigators.
Weather Conditions Note the present weather conditions on the day of the
survey and those imediately proceeding the day of the survey. This information
is important to interpret the effects of storm events on the sampling effort.
Site Location/Map A photograph may be helpful in identifying station location
and documenting habitat conditiodshand drawn map is useful to illustrate
major landmarks or features of the channel morphology, vegetation zones,
buildings etc. that might be used to aid in data interpretation. GPS units can be
used to obtain latitude and longitude coordinates.
Watershd Features
a) Describe predominant surrounding land use type
b) Note local watershed nonpoint source pollution
c) Note if stream is channelized, or if there is an upstream dam
d) Note if the water level is regulated
Riparian Vegetatioin An acceptable riparian zonecludes a buffer strip of a
minimum d 50 feet from the stream on either side, and a minimum of 100 feet
from the lake shore. The width of the riparian zone and the vegetation within the
riparian zone should be documented.
Estimate Water Bpthi Estimatethe vertical distance from the water surface to
the bottom at a representative depth to obtain an average depth.
Velocity (Lotic only)i Measure théottomvelocity at the points in the stream
where macroinvertebrate samples are taken. Use a calibeddeitymeter and
record type of meter usedf. a directmeasurement is not done, estimate the
velocity within the sampling reachs slow (<0.4ft/sec), moderate (24t/sec) or
fast (>2ft/sec).
Stream Width (Lotic)
a) Bankfull WidthestimateChannel widthat bankfull discharge. Measuoe
pace offthe distance from bank to bank at a transect representative of the
averagestream width in the reach.
b) Wetted Widthestimate Measureor pace ofthe wetted width of the stream
at time of sampling.
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9) Percent CanoplWleasurementLotic) i Note the general proportion of open to
shaded area which best describes the amount of cover at the sampling reach or
station.

a) Visual Estimate MethodStand inthe center ofthe stream oriver, extend
both of your arms straigloit creating a 18@egree angle. Observing the
overhead canopy cover, start to lift your arms up from the straight out position
slowly towards your head. Stop wheach arm is in alignment with the
overhead canopy.hen estimate the angle of your left arghtiarm Combine
the percent canopy values frgmour left and right side to obtain the total
percent canopgFigure 6.4.1)

Figure 6.4.1.Percent Canopy Angle Calculator

12

77 20 37
o5
25

12

Left Side + Eight Side = Total Percent Canopy

b) Densiometer Measurements using spherical

convex densiomet

)

Stand near the sampling site at mid
channel facing upstream. Hold the
densiometer 0.3 metefsl ft) above the
water surface. Holthedensiometer so
that it is level using the level bubble
indicator. Counthe number of points
covered by vegetatiorPercent canopy
cover is estimated amimber ofpoints
with vegetatiordivided by theotal
number ofpoints multiplied by 100
Record this value

% canopy = (# points with vegetation/total # points) x 100
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i) Repeathe procedure above Isampling site facig downstreamStand on
the transect with the densitometer halfway from the sampling site to the
left bank. Repeadgainfor the right bank.
iii) At this point youwill have four measurements for the transéwb from
the center and one halfway to each b&#nopy cover is estimated as the
mean for the four measurements.
10)Chemistry Measure and record values for tangater quality parameters (i.e.
temperature,anductivity, dissolvedoxygen, pH andurbidity) using the
appropriate calibrated water qualibstruments. Note the type of instrument and
unit number used.
11)Embeddednesd.otic) i Refers to the extent toarse gravel ancbbblesized
substratereburiedin silt, sand, or mudAs more coarse substratesdome
embedded, themount ofsurface areavailable as habitad macroinvertebrates
and fish decreasgedue in part to decreasing interstitial space
12)Substrate Composition
a) Visual Estimate Method Percent Composition
i) Locatearepresentative section sfream reach sampleéor
macroinvertebra&s, t hi s section is defined a:
i) Estimate the percentage of materials that make up the river bettbim
the targeted habitat being sampled for macroinvertebaitég collection
site along a diagonal transedEstimate peentage of théollowing size
categories: Sand <&m (0.08"), Gravel 216 mm (0.08-2.5"), Coarse
Gravel 1664 mm (0.63-2.5"), Cobble 6£256mm (2.510.1"), Boulder
>256mm (>10.1")and ledge (exposed bedrock)
b) GravelometerModified Pebble Count
i) General: This method is used to describe the substrate particle size classes
within the Ariffleo habitat for macr
The method is based on the more rigorous technique developed by
Wolmen (1954) to describe coarse river bed mdteriodifications of
this technique developed by the Forest Service describe the channel bed
materials within stream reaches (Bevenger and King, 1995 and Harrelson
et al, 1994).
i) Procedure: Pace offayonalzigzagtransects across the stretntover
the full length of the stream reafiiffles) being assessed his includes
dry gravel bars and scoured but dry stream edBegin at the lower end
of the stream bed within the macroinvertebrate sampling section or riffle.
Select gpebble as describe@low every two paces in larger streams
(those greater tha2D m or 65ft acros$, or every pace in smaller streams
(those smaller tha?0 m or 65 ft acros$. Examine aninimum of 100
particlesover the course of the reach
iii) Averttheeyesawayfrom the steambedo reduce visual bias on substrate
selected Extend an index finger until it touches the first piece of substrate
encountered in the streambdelace the substrate in the gravelometer to
determingoarticle size category. Size categories weredilhytbased on
the Wentworth's size classe€urrently, the size classased by the
Vermont Water Quality Division are groupedo larger biologically
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based size classasdescribe substrate composition. The size categories
are: Sand <m (0.08"), Grael 2-16 mm (0.08-2.5"), Coarse Gravel 16
64 mm (0.63-2.5"), Cobble 6256 mm (2.510.1"), Boulder >256nm
(>10.1").

iv) Sizecategories are determined by
using a gravelometerThis is
essentialf a metal plate with square
openings ranging from khm to 128
mm while notches on the top edge
measure 180, 256 and 36n.

Bottom notches provide additional
measurements. The particle must be
placed thoughthe smallest opening so
that the intermediate axis is perpendicular to the sides (not diagonally
across) of th opeimg. The smallest size categdhatthe particle fdb
throughis called out to a recorder, who keeps track of the tally until the
minimum of 100 particles is reache@omplete the transect if this occurs
in the middle of the stream.

13)PeriphytonCover Site Measurementisotic)
This method can be done in concert with the Gravelometer (Modified Pebble Count)
described in Section 12b of Sectiéd.3

a) Procedure

i) Measurel00pieces of substrate and classtg moss and algae cover on
each substrateithin the stream reach sampled. This will generally be the
reach in which a macroinvertebrate or fish survey was conducted. Riffle
and/or run sections are the preferred habitat to perform periphyton cover
measurements.

i) Diagonal zigzagransects begin alé lower end ofhe stream bed within
the macroinvertebrate sampliegction or riffle. A pebble iselected as
described below every two paces in larger streamsm @ibft) across,
or every pace in smaller streams <8065 ft) across.

iii) Substrate sizevill be measured using tlggavelometer method described
in Section12 b 0f6.4.3. Moss and algae cover observations will be
measured on each piece of substrate larger ticami2 diameter.

iv) Averttheeyesaway from the streambedExtend an index figper until it
touches the first piece of substrate encountered in the stre8dwd
Figure in section 13, iv)The randomlyselected pebble is then placed in a
particle size categorynd theamount of moss, mactagae, and micro
algae covers recordedseparately. If substrates are less than 2 cm in
diameter, do not tally an entry, but measure the substrate size with the
gravelometer Do not perform periphyton measurement on dry substrate.
Record moss and maeatgae cover using a scale froa8@vith separate
estimates for each, where:
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0 = no moss or mactalgae present;

1 = some (but < 5% coverage) moss or matgae present;

2 = 525% cover of substratum by moss or maaigae; and

3 = > than 25% cover of substratum by moss or malgae.

v) Estimae average thickness of mieatgae (periphyton) on the rock with a
0-5 thickness scale, where:

0 = substrate is rough with no apparent growth;

1 = substrate is slimy, but biofilm is not visible (tracks cannot be
drawn in the film wih the back of your figernail;endolithic
algae can appear green but will not scratch easily from the
substratum);

2 = a thin layer of microalgae is visible (tracks can be drawn in the
film with the back of your fingernail);

3 = accumulation of microalgae to a thickness.6fl0mm;

4 = accumulation of microalgae from 1 mm to 5 mm thick;

5 = accumulation of microalgae from 5 mm to 20 mm,;

6 = layer of microalgae is greater than 2 cm.

Note that if substrate is too large to pigh, algal growth should still be charactedz
6.4.4. Lentic QualitativeLittoral ZoneBenthic Survey

1) General. This procedure can be used to target a specific macroinvertebrate
taxonomic group or groupsish as Gastropoda or Amphipoaiao get ageneral
inventoryof the whole macroinvertebrate faufao a | a k e 0 sThdlaké t or al
littoral zone is made up of many microhabitat types that have a strong influence
on the macroinvertebrate species presémbrder to qualitatively inventory the
macroinvertebrate species of a lake the following mibdtats should be
sampled in a lake:

1 Rocky/Cobble/Large Woody Debris
1 Macrophyte Beds
1 Fine organic material and leaves
a) Equipment
T Bottom Kick Net- mesh size 500 microns, 18" wid&%high

Forceps, strainer

No. 30 Sieve bucket

Quartsizejars(wide mauth preferred)

80%ethyl alcohol (ethanol or ETOH)

Field sheets
T Waders

b) Procedure:

i) Record Physical Characteristidssampling site (Sectiof.4.3Physical
Characteristic$ Lotic and Lentic Habitats)

i) Collect animals from all habitat types by sweeping wighthru
macrophytes, mud and leaf litter, rinsing off woody debris, macrophytes

=A =4 =4 =4 4
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6.4.5.

1)

2)

and rocks thru a bottom kick net or #30 sieve, and picking animals off
substrate of large wood and cobble.

iii) Place collected animals and rinsed material in wide mouth jaccared
with 80% ethanol

iv) Place collected animals and rinsed material in wide mouth jar and cover
with 80% ethanol.

v) Label jar with lake name and date.

vi) Record location of habitat sampled on field sheet or map.

vii) Abundance Rating Benthos(optional) Assignan observed abundance
rating to recognizable taxa the field. This may also be done after the
samples are processed in the laboratory. Use the following categories:

Code Rating Total # individuals
A Abundant 10

C Common 5-10

UN Uncommon 34

R Rae 1-2

Lentic SemiQuantitative BenthicSurvey

General.For the purpose of evaluating the overall macroinvertebrate biological
integrity of Vermont Lakes when collecting samples from the littoral and
sublittoral zones, the lake will be trisected intual areas of shoreline. Samples

will then be collected from within each trisection of the lake and composited so as
to represent the overall condition of the lake.

Lake Littoral ZoneHabitats The lake littoral zone is made up of many
microhabitat ypes that have a strong influence on the macroinvertebrate species
composition present. Therefore, the littoral zone macroinvertebrate assessment
protocols will stratify sample collection based on specific habitat types.
Qualitative sampling of each haliitgpe will take place at three random sites on
a lake. Samples of each habitat type will be composites from the three sites to
represent the macroinvertebrate assemblage of the lake littoral zone for each
microhabitat type. The following microhabitats Mak assesseskparately:

1 Rocky/Cobble/Large Woody Debris

1 Macrophyte Beds

1 Fine organic material and leaves
a) Equipment
Ekman dredges"x 6" square (15 x 15 cm)
Quart size jargwide mouth preferred)
80% ethyl alcohol (ethanol or ETOH)
No. 30sieve buket
Field sheets
Waders

=A =4 =4 -4 4 -4
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b) Procedure

i) Record physicalltaracteristics of each sampling site see example field
sheet (Section 6.4.3 Physical Characteristicetic and Lentic Habitats)

i) Rocky/Cobble/Woody DebrisComposite three sites with10 minutes
searcled per site Pick up and wash off rocks and woody debris through a
net or sieve and pick off animals from substrate with forceps. Place
representative aniats in quart size jars. Cover with 80% ethanol and
label jarwith date, lake name and habitat séedp

iii) Macrophyte Beds Composite three sites with 3 sweeps per steeep
net through representative macrophyte beds. Do not sample the lake
bottom. Place representative animals in quazejars. Cover with 80%
ethanol. Label jawith date, lake mae and habitat sampled

iv) Muddy habitat fine organic material and leaveSomposite thee sites
with 3 sweeps per sittAsweepnet s run t hroug)of t he
bottom muck Sieve mud through net or No. 30 sieve. Place sample into
guart size ja Cover with 80% ethanol anabel jarwith date, lake name
and habitat sampled

6.4.6. Lentic Quantitative Betic Survey
1) LakeRocky/Coblle Littoral Zone

a) Quadrate Sampling using SCUBASeneral.Quantitative sampling of the
benthic community is conducted bge of SCUBA areal sampling methods.

b) Procedure.Remove all substrate within the egearter square meter quadrate
and place into a large 500 micron mesh bag. Seal the bag and return to the
surface (boat/shore) for further processing. Wash each samplglha U.S.
Standard No 30 sieve (600 micron). Place the retained sediment, debris, and
organisms into labeled jars and preserve with @l8anol.

2) Lake Profundal Zone (muck, sofbtbom)
a) Equipmen
i) Ekman dredge usually 6" squdfdcm)
i) Quart size jes (wide mouth preferred)
iii) 80%ethyl alcohol (ethanol or ETOH)
iv) No. 30mesh sieve bucket
V) Squirt bottle
b) Procedure.
i) Prior to collecting sample
1 Record physical characteristics of
sampling sitg€Section6.4.3 Physical
Characteristics of Lotic and Lentic
Haltats).
1 Identify sample site location from 3
shoreline markers, drfor lake map
1 Measure \ater depth, temperature profile .
Collect dissolved oxygesample Imeter v
above bottom
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9 Record the following (if applicable)

secchi depth

ice thicknessandsnowcover

Date, time water temperature

Sampling personnel

weather, air temperature, wind
Substrate composition of dredggmple
Equipment used, other sampliognducted

w W W W W W W

Sampling

1 Lower dredge to within 2 mete(6.5ft) of bottom.

1 Allow dredge to stabilize (Imgy straight down, stogwinging).

1 Allow dredge to drop into bottom muck.

1 Release messenger to dredge.

1 Retrieve dredge with a smooth steady pulling action

1 Place dredge intblo. 30sieve bucket and empty contents.

1 Recordsubstrate typand compogion.

1 Sieve out fine muck.

1 Pour remaining sample intpartjar.

1 Use squirt bottle witlethanolto clean remaining sampieom No. 30
sieve bucket intguartjar.

1 Cover sample witlethanol

1 Label jarwith lake namelakezone, date
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Figure 6.4.2. LOTIC BENTHOS FIELD SHEET
Site Location:

River (site) River Mile Site ID BioLab ID
Town Stream Order Drainage Area Rmvation ft
Latitude Longitude Lat/Long source (GPS, USGS Map,Datum)

Site Description
Sampling Information:

Date Time Persdrinicle sampler) Gear
Effort time (min) Area (M) Mesh (um) Quantitative: Y /N #Reps: Compl/rep
Weather Flow/WeatheioBse(2 weeks/2days)

Baseflow , or Freshet flow Rising / Receding Present FMw:LH

General observations circle those that applyOverall Aesthetic Rating O (poar)5 (exc.)

A:-Debris Obvious Pollution Sludge, Sawdust, Paper Fiber, Sand, Silt, Sewage, Oily Sheen, Trash, Iron, Scum, None

B:-Water Clarity Clear, Slightly Turbid, Moderately Turbid, Very Turbid, Secci Tube mm

C:-Water Color Clear, GreenMilky, Brown (Tannic)L M H, Gray, Metallic, Reddish

D:- Odors None, Musty, Fishy, Sewage, Manure, Sulfur(eggs), Oily/gas

Embeddedness: 0-5% Excel (5) 5-25% V Good (4) 250% Good (3) 50-75% Fair (2) > 75% Rw (1)
Estimate %

Silt rating (G5) (0=none, 5= high) CPOM rating (leaf packs)(0 (0= none,5=high)

Snags/debris dams # / m (reach)

Bank Stability: EX,G,F, P; Riparian Width(facing upstream) L m, R m

% Canopy: 100 90 80 70 60 50 40 30 20 10 O Overhead = Open, Partly Open, or Closed
(See back for Densiometer form )

Vegetation; (both sides) %: Overstory: Softwood Hardwood
(Does not neetb add up to 100%) %: Understory: Shrub (brush) Grass/ferns etc
Surrounding Land Use:

Periphyton Cover: For each type-100% See back for Periphyton Cover FRor

Diatom % Filamentousgreen % andlength _ (in)BlueGreen _ % Moss %
Green % Other % General Trophic Ratifp (0 (O=oligo, 5=Eutroph)

General Water Type:

Riffle Winder Other Warm _ Cold Mixed

B.F.Width (m), Wetted Width (m) Riffle Depth (m) Pool Depth (m) and Obs

Velocity (measured): ft/sec, Velocity RAN@Etimate: (circle): <.4 ft/sec (S) -2 #/sec (M) >2 ft/sec (F)
Channelized: Y/ N Upstream Dam: Y mi / N Other modifications:

Water Quality Parameters: Field (Record) or Collected Circle), Meter (type, #) Chemistry Labld_

Temp Air °C,°F Water °C fpH lab pH fCond labCond D.0.% D.Omgl/|

Cond pH Alkalinity Color TSS TP DP CISO4 Turb WR2-3 TNH3 DOC, Ca Mg Na K

Hardness Metal®©ther , , , , , , ) ,

Field Sheet Complete: (initial)P h ot o0 6 s : Fish Survey Conducted (circle):Y / N

Site Sketch & Observations
Aquatic Biota Observed:

Mussels Fish
Crayfish Other
Gastropods
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River (Site)

Personnel

Date

Pebble Count Field Form

Particle | Millimeters Transect 1 (100 pebbles) Tot# |ltem
%Observed %
Clay <.004
Silt .004-0.6
Sand 0.067 2.0
Gravel 2.0-16
Coarse 167 64
Gravel
Cobble 641 256
Boulder [>256
Bedrock
TOTALS
Periphyton Cover Observations
Moss Cover Index
Category 0 1(<5%) 2(5-25%) 3(>25%)
Tally
Macro -Algae Cover Index
Category 0 1(<5%) 2(5-25%) 3(>25%)
Tally
Micro -Algae Cover Index
Categor 0 1 (slimy) 2 (draw line) 3(.5-1mm) 4(1-5mm) 5(5-20mm) 6(>20
Tally
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6.5.FISH

6.5.1. Stream Sampling

1) Safety. (This brief outline is not meaiisa guide to the
beginner. An experienced biologistagild always be present
on an electrofishing crew).

2)

a)
b)

C)
d)
e)

f)
9)

h)

Sampling Method General

a)

b)

Never operate shocker alone.

Operatorand nettershouldalways use high voltage
protectivegloves.

At least two individualén a crew should beertified in
CPR.

Never operate shocker in very deegast watemwhere
footing is uncertain.

Crew should be superviség an experienced
fisheriesbiologist.

Avoid operation near livestock or other people.
Electrofishing should proceed at a deliberate pace
avoiding erratic "fishchasing" movements.

All participaing personnel should wear heagyty

hip boots or chest wadersgood condition (no
leaks)

Check equipment ahead of time fooblems which
may hamper safety aredfectiveness.

Select current and pulse level whictsigficient to stun fish effectively but

not so strong as to cause mortality. To determine voltage prior to sampling,
consult available shocking data or conductivity data. idata isavailable
measure field conductivity prior to sampling.

Delineatea stream reach between-Z60 meter$245650ft) depending on

the goals of the sampling. Describe depth, velocity and substrate (see field
sheetFigure6.5.]).

Use block nets to delinedtiee sampling reacWwhenthe river is wide and/or
thereare nonatural barries. Fishing efficiencywill be increased when
escapement is minimized.

Sampling should continue in a systematic fashssvgeping the total area of
the stream reach beginniagthe downstream boundary. The same individual
should operatehie anode polevithin successive runs imne reach and

between reaches which are todaectly compared. This is an important step
in minimizing variation in results due fshing effort.

Captured fish should be placed ib-gallonplastic buckefiled M wi t h
ambient water and carried by egmrsometting fish At theend of a sweep

or run, fish are placed in plastic buckefth holessubmerged in the stream
These fish areitneridentified and enumerated immediatelyplaced in a

stable streamarea until all runs areompleted.Care must be exercised for
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holding cold waterspeciexaptiveduring summer monthsy maintaining

acceptable water temperatures.

g) Non-biological observationand measurements menclude weather
conditions, flow conditias ordischarge measurements, watmperature,
specificconductance, dissolved oxygen, turbidity, pH ahldlinity. See
Vermont DEC Fish Section Habitat Evaluation ShEgjure 6.5.1

3) Sampling Method Index of Biotic Integrity(IBl) Determination

a) Site Selection Present use of the IBI igstricted to wadeablgized streams
which naturallysupportat leastwo species Selection of the samplingjte is
a critical step in fish community evaluatioggardless of index used or
program goal. Theection sampled must be representative, in halofate
stream reach in which it is located. Maegecifically, the sampled section
should include alftorms of habitat (pool, run and riffle) approximately the
same proportion as observed in ghieeam redt. If possiblethe section
should includéwo pootriffle cycles.

i) Sampling Method The standard method of collecting fishby
electrofishingusng a backpaclshocker.Large Rivers or wide streams
should be sampled with 2 or 3 back pack shockepsaaide efficient
coverage.One to three passes$the reacltan be made depending on the
goal of the samplingBlock nets are used the absence of natural
barriers at the upstream addwnstream limits to minimize fish
escapement out tie samplingsection. Sites will be sampled during low
flow periods of the year between August 1 &uober 15.

i) Fish dataAll fish collected will be identified to species and enumerated
on field sheets. Notation will be made of presence and relative abundance
of yourg of the year fistand any abnormalities documented (e.g., black
spot, yellow grub)Lengths will be measured in mm for all salmonids
captured.

6.5.2. Lake Sampling

1) Gill Nets

a) An experimental (multmesh size) gill net is a vesffective device if the
sacrificeof a portion of thecatch is consistent with the goals of the study.
Since mortality is usually a result of extended periods of entanglement in the
mesh, checking nets frequently and retaining captured fish should minimize
mortality. If an overnight seis required, then the net should be checked as
late in the evening and as early in the morning as possible.

b) Gill netting generally provides qualitative data but relagéivendance may be
estimated by calculating catch/effort.

c) Depending on the naturé ithe studyone to many gill nets may be set in a
lake. Nets used by the Water Quality Dsion will be of the experimental
type (multiple mesh sizes in a single netlets are generallget overnight on
the bottombut may be just deployed during dayiltg Location of sets should
cover as many habitats and depths as possible.
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2) Seine Nets

a) Seines are generally used for strictly qualitative wdhe use is limited to
waters of less than 1 (8.2ft), i.e.littoral shallows, where little or no bottom
obstuctions exist.

b) Operation consists of two people, one at eachwalking the net (which is
parallel to shore) towardshore vhile maintaining net contact with the bottom
andthe float end of the net on the surface. The nettergse the net through
thewater up onto the shoteapping the fish in the net.

c) Seine nets range in size from 4.6 to 15.2L&i 50ft) in length and are 1.2 m
(4 ft) in width.

3) Minnow Traps

a) These devices are small wire mesh traps with holeadt end. When baited
with dog foal or bread, smafish attracted by the scent find their way into the
trapand cannot escape.

b) Minnow traps are inexpensive and provide qualitadiae only.

c) Traps are generally set on the bottom at depthghass?2 m(6.5ft).

REFERENCES:
E.A. Enginering, Science and Technology, Baker J.P. 1986. NatBurédce Water Survey
Phase HEastern Lake SurvaéyFishSurveys, Field Training and Operations Manual. US EPA

CorvallisEnvironmental Research Laboratory. Corvallis, Oregon.

Nielsen L.A. and D.LJohnson, eds. 1982. Fisheries Technigdegrican Fisheries Society.
Bethesda, Maryland.
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Figure6.5.1
Vermont DEC Fish Section Habitat Evaluation Sheet

INSTREAM COVER EVG GFP COVER TYPES_

BANK VEGETATION CANOPY (%) BANK STABILITY E VG G F P DISCHARGE H M L
EMBEDDEDNESS: 0-5% Excel (5) 5-25% V Good (4) 25-50% Good (3) 50-75% Fair (2) > 75% Poor (1)
BOTTOM TYPE: hard soft mix GRADIENT: high med low flat

WATER CHEMISTRY: Temp Cond pH D.O. Other
LAB CHEMISTRY TAKEN:
LENGTH AND WIDTH :
MEASUREMENTS Site Map
LENGTHS WIDTHS

PARTICLE | INCHES PEBBLE COUNT FOR SECTION TOT %

SILT

CLAY

SAND 0.002 -0.08

GRAVEL 0.08 - 0.63

b 0.63-25

COBBLE 25-10.1

BOULDER | >10.1

BEDROCK

General observations circle those that apply: Overall Aesthetic Rating 0 (poor) i 5 (exc.)

A: Debris Obvious Pollution: Sludge, Sawdust, Paper Fiber, Sand, Silt, Sewage, Oily Sheen, Trash, Iron, Scum, None
B: Water Clarity Clear, Slightly Turbid, Moderately Turbid, Very Turbid, Secci Tube__ mm

C: Water Color Clear, Green, Milky, Brown (Tannic)L M H, Gray, Metallic, Reddish

D: Odors None, Musty, Fishy, Sewage, Manure, Sulfur(eggs), Oily/gas
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6.6. MACROINVERTEBRATELABORATORY SAMPLEPROCESSING METHODS

6.6.1. General.The followingmethoddescribes how all macroiartebrate samples are
processed (including standardized-salnpling methodology) for estimates of density, and
number of taxa reported per a specified sampling method. All sampliestiafky
processed bgneindividual until considered completely piett. A second highly qualified
technician or biologist (with at least two years experience in macroinvertebrate sample
processing) then checks tlugh theentire sample or subampled portion athe sample for
completeness, and does a quaktiaxa pickif applicable.

6.6.2. Macroinvertebrate Sample Densi{yo evaluate the number of individuals of
macroinvertebratanimalgsample uni).

1) Equipment

a) 80%ethyl alcohol (ethanol or ETOH)

b) No. 30 sieve

c) 12nix 18)white (enamel) tray, surface of tray delinebitegto a minimum of24 equal
squares

d) 3nf 4nffine pointed watchmaker forceps

e) Phloxine B red dye

f) 2-3 gallon plastic bucket

g) 1linch x 23 inch x ¥ inch granite blocksused to delineate stgampling grids (or
an acceptable device to delineate grids forsarpling).

h) counter

i) quarter sectioned plastietridishes

J) marker

k) tap water

[) 2x magnificationilluminator

2) General Processirgrocedurdfor full sample processing and ssampling)

a) Pour sample into Blo. 30sieveand wash sample thoroughly of presenativ

b) Wash large pieces of woody debris and leaves of
animalsinto sieveand discard.

c) Backwashsamplefrom sieve intadelineatedray.

d) Spreadsampleevenlyover entire tray surface.dd
enough wateto aid in spreadinthe sampleevenly
Note: Water slould just cover gravel and debris;
too muchwater will cause animals to float around
tray( ~-i mj d.eep)

e) Pick all macroinvertebratesom tray andsort into
majortaxonomicgroups (orders) ipetri dish
quadrants Cover with80% ethanol If after five
minutes of searching, no animals are found, the |
sample is considered totally picked by initial picket:
Sample is then checked by qualified technician/biologist before being considered
completely processed.

3) Subsampling Processing Procedure

e
22 -
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a) After samplds spreadvenlyonto tray,choosea random square (gritt) start
picking procedure from.

b) Pick dl animals from each grid proceedingarclockwise direction unt#s of sample
is picked 6ix gridg and at least 300 animaldf less then 300 animals goecked
from first ¥4 of sample (6 of 24 grids), pick additional grids until 300 animals are
picked or theentire tray is pickedRecord the final number of grids picked on the
laboratory bench shed&dnce a square is starfedl animals from thtsquaremust be
picked.

c) Sample is then checked byaalified technician/biologistand the number of
animals picked is determined. If less then 300 animals are picked from first % of
sample ¢/24 grids) then the number adlditional grids needed to reach a 30reh
minimum subsample size is estimated. From this estimate the number of additional
grids are delineated and the procedure of initial picking and checking is continued
until 300 animals are picked or the entire tray is pickBagefinal number of grids
picked or proportion of sample) is recorded. Once a grid or square is stltted
animals from the square must be picked

d) Total densityor abundancef macroinvertebrates forsample is calculated as

follows:
A=24/B*C
Sample Total Density = A
Total # grids = 24
Total # grids picked = B
Total # individuals picked = C

4) Variations on sample processing
a) Presievingiwi rl i ngo technique

i) If the sample contains a large amount of sand and gravel (morw, thiathe
guartjar), it is recommended thdte sample bgentlyfi s wi r | ed 0 t o r er
of this material before attempting to pick out the animals from the saniipie.
important to gently swirl the sample to avoid damaging fragile macroinvertebrate
body parts such as mayfly gills.

i) Pour the peserved sample into a No. 30 sieve. Transfer sample from the sieve
into a 5 gallon bucket. Fill the bucket half full of water. Gently swirl the contents
of the bucket. The lighter matealncluding the animalawill float to the top.

iii) Pour off the wateand the material floating in it, into the sieve, leaving the sand
and gravel in the bucket. Repeat these steps several times, until there is no longer
lighter material floating to the surface.

iv) When the sample has been successfully swirled, be sure ttheassnd and
gravel remaining in the bucket. This will need to be checked for animals when the
primary sample has been completed. Stone cased caddisflies and other animals
could be remaining in theeparatedand and gravebubsamplehis material the
sane way that the primary sample is processed.

b) Phloxine B red dye Sample is dyedo aid in seeingnd picking the smalleanimals
(especially small worms and dipterans).
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i) Adda few grainof dyeby dipping wetted glass rod or pointer into dye then
stirring into the quartjar of preserved macroinvertebrates
i) Gently invert jar to dissolve and distribute dye.
iii) Allow sample to sit for 24 hours before processing.
5) Qualitative pick
a) General.If asubsampling procedure is usednduct a qualitative pick of the
remaining sample.
b) Procedure
i) Search fordaxa not found in subample procedure
i) Pick animals ait and place is new Petri dishes, separate from the subsampled
taxa.
iii) These taxa are reported as additional qualitative information and not included in
taxa richress calculations

6.6.3. Taxa Richness and EPT Richness
Richness is the total number of distinct taxa identified in a sample. EPT Richness
includes just those animals from Ephemeroptera, Plecoptera and Trichoptera.

1) Materials

a) 80%ethyl alcohol (ethanol dETOH)

b) Binocular dissecting microscope 780x minimum range

c) Fiber optic illuminator

d) petridishes divided andquartered

e) VTDEC listedtaxonomykeys

f) Labeling paper, permanent ink

g) 3-4"fine pointed watchmakers forceps

h) Fine pointed probes

i) Scalpel #15 blades

]) 20-30 ml snagap glass vials

k) Yadram- 2 dram open glass vials

[) Cotton

m) 500 ml screw cap, wide mouth, glass jars

2) Method

a) Sort animals totaxonomicgroups(Orders)under low power angdlaced in 26 30 m|
bottles with laboratory ID number.

b) Identify groups to lowest possibledcommended taxonomic unit (usually genus or
speciesusing recommendedTDEC keys.

c) Certain groups (i.e. Chironomidae, Oligochaetahdividuals are then slide mounted
for identification See method.64.

d) Animal nanes and number of individuals are recordacdbench sheets by lab ID
number The taxonomist initialeach identificatiorand assigns a confidence level in
the identification, ranging from A (confident) to C (uncertaiypically biologists
will notusea A CO0 rating; instead they will wus
(i.e. genus instead of species)

e) Animals are archived btaxonomicorder in drarrsized vialsjn 80%ethano] and
identified by laboratory Ihumber
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f) Vials are capped with cotton wadnd stored by yeaampled and order groupings in
500 ml screw cap jatspped with 80%ethanol

6.6.4. Chironomidaeand Oligochaetédentification Used to dtermine the genera asgdecies
of chironomidand oligochaetanimals in asample unit.

1) Materials

a.
b.

S@ oo

— —

K.

80% ethyl alcohol (ethanol or ETOH)
Mounting Media- Hoyers Media
i. Chloral Hydrate 200¢g

ii. Gum Arabic 309

iii. Glycerine 209

iv. Distilled H,O 50 ml
Binocular Dissecting Microscoperx - 60 X minimumrange
Fiber optic illuminator
Compound Microscope ith phase contrast40 - 400x, 1000x oil immersion
Divided petridishes
Microscope slides 75 x 25mm x 1 mm thick
Cover glass slips22 x 22 mm, thickness-D
Slide boxes
VTDEC listed keys
Labeling stickers, permanent ink
3-4njfine pointed watchmakers forceps

m. scalpelwith #15 blade
2) Method

a.

b.

C.

Presort chironomids/oligochaet®$o genusspecies groups usirige dissecting
microscope.
Mountindividuals of each grouping andividual microscope slides. Usually 2
3 animalscan bemounted per cover slip area. This equaBahimals per slide.
Orientation of animals

i. Chironomidsare mounted so the ventral side of fi@adcapsule faces

upward.

ii. Oligochaetaentire body is mounted on the slide.
Genus/species groups representedapy individualg> 10) may besub
sampl@ in sufficient amounts to insueecorrect identification of the groyfh0-
50% depending on the distinctiveness of the group)
Labels are marked to identify the exact sampleathimals came from using the
laborabry log ID number.
Genus/species names and number of individuals ofaactecorded in a
laboratory work sheet identified blye laboratory log ID number.
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7. Miscellaneous Collection Methods

7.1.FIELD SAMPLE FILTERING

7.1.1. Filtering of an ambient water sampleosild be done at the time of sample withdrawal
prior to field preservation. Filtering is necessary to remove solids from the ambient water
collected.

7.1.2. Dissolved concentrations (dissolved phosphorus, dissolved nitrogen, metalsustdie
filtered for analysis.
1) Filtering Procedure

a) Rinse filtering apparatus (filter, syringe, etc) with distilled water 3 times

b) Rinse syringavith ambient water 3 times

c) Fill syringe withambientsample water and purge filter with ~10 mls of water.

d) Rinsesamplebottle if necasary 2 times witfiltered water before filling (Do Not

Rinse container for phosphorus analysis).
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7.2. AUTOMATIC SAMPLING DEVICES

7.2.1.

1)

2)

3)

4)

ISCO 2900 Portable Sampler

General: An ISCO Automatic sampler can be used to
sample remote locations and/or for samplingcation
frequently when manual sampling is inefficient or
otherwise prohibitive. The sampler consists of a weathe °
tight plastic body to protect the sampliése
instrumentation, a solar panel and tubing which runs fror..
theunit to the waterbdy being sarpled.

Before Use:

a) Charge ISCO Lea#écid Battery Pack

b) Clean ISCO sample bottldg]s and collection tubing
Install the ISCO sampler in a flat area or use the field stand
to insure the instrument is le@ee image to the right)
Program the volumena frequency of samples to be
collected. Refer to Model 2900 Sampler Instruction

Manual (1992, revision E) for more detailed directions.
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