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GREAT BAY ESTUARINE SYSTEM AND SITE LOCATIONS

Table of Great Bay Coast Watch Sites: Lo

18

cations, Towns and Year Started

Site Name

Site®

Location Town Year Started Comments
Peninsula 1 Oyster River Durham 1990
JEL 2 Great Bay Durbam 1990
Lamprey River 3 Lamprey River Newmarket 1990
~Depot Road q Great Bay Greenland/ Stratham 1990 High tide only as of 1993
PCC 3 Winnicut River | Greeniand/ Statham 1990 . '
Fox Pomt [3 Little Bay Newmgton 1990
Cedar Pomt 7 Littie Bay Durham 1990
~Rakoskes® 8 Piscaraqua River Dover 1990 Inactive as of 1992
Neal’s 9 Cocheco River Dover 1990
Clark’s 10 Piscatagua River Dover 1991
CML il Piscataqua River New Castle 1991
: SIP 12 Lamprey River ‘Newmarket 1992
Mazrina Falls Land 13 Lamprey River Newmarket 1952
Fowler’s 14 Lamprey River Newmnarket 1992
| Patten Yacht Yard 15 Piscataqua River  Ehiot, Me 1993
Exeter Docks i6 Squamscott River Exeter 1994
Dover Foot-Bridge 17 Cochecho River Dover 199¢
Maplewood Ave. 18 North Mill Pond Portsmouth 1997
Bartlett St. 19 North Mill Pond Pormsmouth 1957
Junkins Ave. 20 South Mili Pond Portsmouth 1997
Pleasant St 21 South Mill Pond Portsmouth 1997
Little Harbour 22 Little Harbour Portsmouth 1993




THE GREAT BAY COAST WATCH MISSION STATEMENT

The Great Bay Coast Watch is citizen volunteers, working within the UNH Cooperative
Extension/Sea Grant Program, protecting the long-term health and natural resources of New
Hampshire’s coastal waters and estuarine systems through monitoring and education projects.

*\
__,* Great Bay Coast Watch
Monitoring Sites

Digital data in NH GRANIT represent the
efiorts of the contributing agencies 1o
record information from the ¢ited source
materiais. Cornplex Systerns Research
Center (CSRQ), under contract to the
Office of State Planning (OSP), and in

c tation with cooperating agencies,
maintains a continuing program o
identify and correct errors in these data.
Neither O5P. nor CSRC make any daim
as to validity, reliability or to any implied
uses of these data. Data Sources: USGS
topagraphic map: Source Scale -24000
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UNIVERSITY OF :
NEW HAMPSHIRE FACT SHEET

COOPERATIVE EXTENSION

Great Bay Coast Watch works to protect the long-term health
and natural resources of New Hampshire’s coastal waters

Protecting the long-term health and natural resources of New Hampshire’s coastal
waters and estuarine systems is the focus for a group of dedicated volunteers.

Since 1990, these volunteers have been playing an increasingly important role through monitoring and education
projects. Working within the UNH Cooperative Extension/Sea Grant Program and originally calied the Great Bay
Waich, these volunteers monitor parameters at a number of sites and contribute their data to a database at the
University’s Jackson Estuarine Laboratory. Over time, the organization evolved into the Great Bay Coast Watch.

Today, over 100 volunteers monitor a wide range of parameters, including fecal coliform levels and the presence of
harmful algal bioom at over 30 sites in the estuary and along the New Hampshire coast. in addition to building the
important database, the monitors’ findings help local communities and state agencies make decisions in matters
concerning the health of both the region’s citizens and its environment.

Through its activities, the GBCW seeks to achieve three goals:

= to monitor the chemical, physical, and biological systems of the New
Hampshire coast and the Great Bay Estuary.

+ to educate residents of New Hampshire's coastal and estuarine
communities about the health status and proiection of these natural
resources.

* to develop a management structure that engages voiunteers in all
aspects of the Great Bay Coast Watch and continuously improves the
quality of the monitoring and education projects.

GBCW is always looking for area residents interested in joining its monitoring
teams. New volunteers are trained at workshops led by staff, technical
advisors, and Watch members. They then participate in one or more aspects
of the monitoring program:

* monitoring water quality

= taking shoreline surveys

= doing community outreach

= checking for harmful algal blooms

If you would like to volunteer and want more information before making a commitment, piease contact Ann Reid,
Great Bay Coast Watch coordinator, at 603-749-1565.

In the beginning, federal grant funds helped to establish and expand GBCW. The availability of these funds has
decreased and the Watch is working to develop a broad base of support by building partnerships with state and local
agencies and organizations that appreciate the importance of the organization’s efforts. it addition, the Watch is
seeking to raise $10,000 from local businesses and individuals who care about the health of the Great Bay Estuary
and the New Hampshire coast. .

Visit Our Web Site ar http://www._gbew.unh.edu

The University of New Hampshire Cooperative Extension is an equat opportunity educator and smployer.
University of New Hampshire, U.S, Department of Agriculture and N.H. counties cooperating. 3/00
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INTRODUCTION

For years, some of us have known the Great Bay Estuary as a place of great beauty and abundant
resources. Researchers from the University of New Hampshire and elsewhere utilize it as a
“living laboratory.” It is an exciting outdoor classroom for University of New Hampshire
oceanography and biology classes, and most recently, it is an essential part of the Math and
Marine Science (M & M) program for high school students. It is being discovered by many who
want a “taste of the coast™ without braving the crowds at the beach. Sportsmen wait eagerly for
the annual fall bird migrations. Now, people are building homes at a rapid rate along the
estuary’s rivers and bays, increasing pressures on the already strained sewage treatment facilities
in the communities around the estuary. This year 50-55% of Great Bay’s clam and oyster beds
are off-limits due to pollution. 'In fact, Great Bay Estuary still has the third highest percentage of
area closed to shellfishing in New England, a rather dubious distinction.

Still, the estuary is one of the region’s most pristine, and the Great Bay proper recently achieved
status as a National Estuarine Research Reserve. The reserve includes 4,471 acres of tidal waters
and mudflats and approximately 48 miles of shoreline. The water area includes all of Great Bay,
the small channel from the Winnicut River and large ones from the Squamscott and Lamprey
Rivers which meet in the center of the Bay to form a channel known as Furber Straits, which
connects to Little Bay at Adams Point. Also within the boundary are 800 acres of upiand that
mcludes a wide range of environments including salt marshes, tidal creeks, islands, woodlands

and open fields.

The U.S. Department of Agriculture has designated portions of the Great Bay Estuary watershed
(563,200 acres) as a priority watershed area in the Nonpoint Source Management Plan (in
accordance with section 319 of the Clean Water Act). The selected project area encompasses a
little gess than half the watershed in the Lamprey, Exeter and Oyster River/Great Bay hydrologic

units.

The Great Bay Coast Watch (GBCW), a pilot citizen water monitoring program sponsored by
Sea Grant Extension through a grant from the National Oceanic Atmospheric Administration
(NOAA), has been formed. The dual purposes of the GBCW are to extend and augment
monitoring efforts already underway in the estuary by the University of New Hampshire’s
Jackson Estuarine Laboratory staff, and to involve interested people in an action-oriented
educational program. The data that the group collects is being made available to researchers,
town and regional planners, state and local government agencies, and other interested parties.



WHY MONITOR?

Ecological monitoring can be defined as repetitive measurements or observations recorded over
time for determining a condition or tracking change. A number of scientific studies point to the
necessity of doing long-term ecological monitoring before drawing conclusions as to the cause
and effect of observed changes. Changes are often gradual and subtle. The question is whether
they represent trends. For example, is the apparent sea level rise due to warrning of earth’s
atmospbere or just a natural fluctuation? In general, these studies have shown that:

1. complex ecological systems require long-term observation and study for
understanding;

2. asequence of only two to three years of data can be very misleading about the
direction of environmental quality;

3. environments have a “memory” or response time which varies greatly. It
takes a certain amount of time to detect a change — perhaps a decade for lakes
and a century for soil.

While those involved in citizen monitoring efforts are usually not trained scientists, they can,
with relatively little training and simple equipment, collect information that will contribute to an
ecological study of the site they are investigating. When the data collected at the Great Bay
Coast Watch sites are put together, they will become part of the ecological picture of the Great

Bay Estuary.




Have a specific problem.
(Determine cause and
decide whether regulation
or enforcement is needed.)

WHY MONITOR?

Need or want info on current
status and future trends.

DECIDE WHAT TO MONITOR

Land Use Living Resources General
» Erosion * Submerged Aquatic Vegetation o Weather
o Sedimentation  Fish Catch Statistics + Rainfall
* Wetlands e Fish Kills e Rain pH
¢ Boating (marinas) o Shellfish Harvests
e Animalis and Plants o Shellfish Health

« Plankton

¢ Bacteria

WATER QUALITY
Physical Characteristics Constituents
e Temperature * Dissolved Oxygen
e pH ¢ Nutrients
o Turbidity » Collect Samples for
e Salinity Lab Analysis
e Color - Coliform Bacteria
o Tides - Chiorophyll
e Discharge Color - Toxins
- Otbers

\

L

At Shoreline

WHERE TO MONITOR
(Site Location)

Near-shore Waters

—

Middle of Stream/River




SAFETY FIRST
General Precautions:

Read all instructions to familiarize yourself with the test procedure before you begin. Note any
precautions in the instructions.

FOR YOUR SAFETY AND GOOD DATA RECORDING, WORK WITH AT LEAST
ONE PARTNER.

Keep all equipment and reagent chemicals out of the reach of small children and animals.

NOTE THAT SOME OF THE REAGENTS ARE CAUSTIC.

In case of an accident or suspected poisoning, immediately call 1-800-562-8236, the Poison
Control Center - New Hampshire. If a reagent should get into your eye or on your skin, irrigate
the area immediately with fresh water. We have the details on the reagents we are using. See

Appendix VI, Material Safety Data Sheets. Call Ann (749-3880) or Sharon (659-5441) at home
or at office (749-1565).

PROTECT YOURSELF AND YOUR EQUIPMENT: Use proper analvtical technigile.
1. Avoid contact between reagent chemicals and skin, eyes, nose, mouth.

2. Wear safety goggles or glasses when handling the reagents.

3. Use stoppers, not your fingers, to cover the bottles during shaking or mixing.

4. Rinse and wipe up any reagent chemical spills, liquid or powder as they occur.

5. Thoroughly rinse jars and bottles before and after each use. Dry your hands and the outside
of the bottles.

6. Avoid prolonged exposure of equipment and reagents to direct sunlight. Keep reagents in a
dark location, protected from extremes in temperatures.

WASH EVERYTHING THAT WAS IN CONTACT WITH CHEMICALS OR SALT
WATER AFTER EVERY TEST. DRY EVERYTHING THOROUGHLY, INCLUDING
THE INSIDE OF THE BUCKET.







EQUIPMENT LIST Site # Site Name

Tool Box #

TEMPERATURE

Air thermometer with string
Armored (water) thermometer #

SALINITY
Hydrometer with case and stopper # (inside paper on hydrometer stem)

Hydrometer jar (plastic 500ml cylinder)

pH meter #
Small brown bottles with caps: (count)
Small bottle for extra buffer

DISSOLVED OXYGEN

Graduated burette (2)

Glass rods (2)

BOD bottle (glass) and stopper (2)

100ml graduated cylinder

Plastic beaker

I box manganese sulfate pillows Count
1 box iodide-azide pillows Count
1 box sulfamic acid pillows Count
1 bottle starch solution

1 bottle of sodium thiosulfate

1 scissors

2 glass marbles

FECAL COLIFORM

Collecting tongs

Whirlpak bags (sterilized) (count)
Permanent marker

Ice pack

Cooler container for samples

SAFETY ITEMS

Container with sticker/emergency numbers

Band-Aids and antiseptic

Plastic container for tap water (for eyewash, pH test and clean-up)
Protective glasses

WATER TRANSPARENCY

Secchi disk with measure line attached

" MISCELLANEOUS

Clipboard with #2 pencil attached

Waste container (1 galion plastic detergent container)
Clean cloth for drying equipment

GBCW manual and data sheets

Water sample collection container with rope, tubing, clamp and spigot attached

NAME (Please print) | DATE

SIGNATURE

revised 2/20/2002



SAFETY EQUIPMENT

CONTAINER (with sticker and BAND-AIDS &
emergency numbers) ANTISEPTIC

PLASTIC WATER CONTAINER PROTECTIVE
(for eyewash, pH test and clean-up) GLASSES



MISCELLANEOUS EQUIPMENT

SAMPLING BUCKET

GBCW MANUAL WASTE CONTAINER

CLEAN CLOTH (for drying equipment)



SAMPLING PROCEDURE SUMMARY

Procedure at the water’s edge:

1. Bring instruction manual.
2. Fill out data sheet heading completely.

et

Put air thermometer in place. (We suggest hanging it in a nearby bush out of the sun.)
Record temperature after 3-5 minutes.

Do Secchi disk readings. Record.
Take water depth measurement. Record.

Take water sample with bucket.

N e

Immediately immerse armored thermometer to measure water temperature. Read after 3-5
minutes — no later. Record.

8. While you are waiting for the temperature reading, draw off water for dissolved oxygen test
into your BOD bottle. Do steps 1-4 of the D.O. procedure

9. Take sample of water in sterile bag for coliform test and place in cooler.

Procedure in laboratory: (These may be done at water’s edge or site lab.)

10. Determine pH. (Remember to first discard tap water, sample water, and old buffer.)

11. Fill hydrometer jar and immerse both the armored thermometer and the hydrometer in the jar.
Read the thermometer after 3-5 minutes. Record. Then read the hydrometer. Record.

12. Determine salinity, using the tables in your book.
13. Complete the dissolved oxygen protocol steps 5-12 (titration).

14. WASH EVERYTHING THAT WAS IN CONTACT WITH CHEMICALS OR SALT
WATER AFTER EVERY TEST. Dry everything thoroughly, including the inside of the
bucket. This will help maintain the life of the equipment.

15. Complete data sheet: Weather, Water, Activity, and, VERY IMPORTANT, Obsecrvation
Narrative. Write in time spent and have data sheet signed by a member of the site team
who has successfully completed a QAQC session. This signature is VERY
IMPORTANT as it validates the sampling data.

16. Complete entries for the Cumulative Data Sheet (page 10) and Time & Mileage Sheet (page
11).

17. Bring water sample for coliform testing (before 6 p.m.) to Kingman Farm, phone #749-1565.



GREAT BAY COAST WATCH FIELD DATA SHEET

o N h
Sampling Team (full names please) Day Date
1. : Tide Time
2. (Horl) (Military)
3. Site Number
N ~ | Site Name
N J
00 |H.2000 - .
© 600 1.0005 Air Temperature °C
110020 _ 1.0015 "(..'-—___ — y
1:0030 1.0025 Water Transparency: h
1 0040 oo cm cm cm
05 j-10050 1.0045 disappear appear average
1.0060 :x Water Depth cm
1.0070 ' - /
1.0075 ° ™
10080 ©ooae Water Temperature C
1.0080
10 RO 1.0085 Thermometer #
1.0110 0108 g
1.0120 ::;: fSalinity: A
10130 10135 Hydrometer #
15 |10150 1owe 1.0145 Watef' Temp (jar) °C
1015 Density g/cc
1.0160
o 10165 Salinity _ ppt (from chart)
' 1.0175
1.0180 s otes r ~\
10190 1le195 PH:
20 {220 ' Meter # Reading
1.0205
1.0210 10015 \ v
:z 1.0225 /Dissolved Oxygen: R
© 02a0 1.0235 Bottle #
25 |H1.0250 1o Test1___ _ml Test2 mi
1.0255
::: \ ops Test 3 (only if diff > 0.3 ml) mi
© 0280 1.0275 Total D.O. Reading mg/L
1.0280 028 \ J
a0 L1030 1.0265
( over) revised 2/19/2001
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GREAT BAY COAST WATCH FIELD DATA SHEET
Please describe the conditions at your site today:

Water: Caim Ripple Waves Whitecaps

J

o

( Weather: Clear___Partly Cloudy ___ Overcast ___ Fog/Haze _ )
Showers ____ Downpour ___ Snow ___ Other

J

/Activities: Fishing ___Oystering __ Boating ___ Hunting

Other
\ J
/Fecal Coliform: )
Person taking sample
Person transporting sample )
~ :
(Birds: Type # /I-Iorseshoe Crabs: N
Type # Total # seen:
L Type # J| #young(<2in.):
[ Rainfall in last 24 hrs: in. ] # am_plexus:
—— . # laying eggs: /
Please write an observation narrative:
Time Estimates:
Sampler1 | Sampler2 | Sampler 3 FOR OFFICE USE ONLY
Field Work: Date Initials |
Lab Work: Reviewed -
Travel: Entered ]
Total Accepted |
Signature Date

(QA/QC Qualified)

10



GREAT BAY COAST WATCH CUMULATIVE DATA SHEET FOR 2002

Site Name: Site Number:
Sample Date Tide | 4/29 | 5/28 [ 6/25 (7/25 [ 8/26 | 9/23 | 10/22 1 11/6
Air Temperature (°C) Low
High
Water Temperature (°C) | Low
High
Water Transparency (cm) | Low
High
Water Depth (cm) Low
High
pH Low
High
Salinity (ppt) Low
High
Dissolved Oxygen (mg/l) | Low
High
Percent Saturation Low
High
Samplers Names Low
- Hiel
Fecal Coliform Low
High
Water Low
High
Weather Low
‘ High
Activities Low
High
Additional Observation Narrative by Date
4/29/02
5/28/02
6/25/02
7125102
8/26/02
9/23/02
10/22/02
11/6/02

(revised 2/20/02)
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TIME AND MILEAGE SHEET FOR 2002

NAME:
PHONE: E-MAIL
DATE . TASK MILEAGE  HOURS
Example: ,
4/6/02 Annual Meeting 10 3

Signature: revised 2/20/02

12






TEMPERATURE
Discussion

Although temperature is one of the easiest measurements to perform, it is one of the most
important parameters to be considered. It dramatically affects the rates of chemical and
biochemical reactions within the water. Many biological, physical, and chemical principles are
temperature dependent. Among the most common of these are the solubility of compounds in
sea water, distribution and abundance of organisms living in the estuary, rates of chemical
reactions, density, inversions and mixing, and current movements. Because the Great Bay and
its tributaries are so shallow, their capacity to store heat over time is relatively small. As a result,
water temperature fluctuates considerably.

The temperatures of surface and subsurface water usually differ. With increase in depth, the
water generally becomes colder. This results in thermal stratification of deeper water and can
lead to density differences. Vertical temperature profiles are fairly predictable. During the
spring and summer months, the surface waters are warmer than the deeper waters, due to the
warmth of the sun. In the fall, the warming radiation of the sun begins to diminish. As the
surface water cools, it increases in density, becoming heavier. Once the surface water becomes
colder and denser than the waters toward the bottom, it begins to sink and vertical mixing occurs.
Wind and tide may speed up the process. This mixing action can bring nutrients up from the
bottom into higher water where more plants and organisms may use it to their advantage. During
the winter, the water temperature becomes relatively constant from surface to bottom until
March, when the process of surface warming begins again.

Temperature is to reported on the field data sheet in degrees Celsius. You can make conversions
either way using the following formulas:

Fahrenheit to Centigrade:
Subtract 32 degrees from Fahrenheit temperature; divide by 9; multiply by 5.
Centigrade to Fahrenheit:

Divide Centigrade temperature by 5; multiply by 9; add 32.

13



Regquired Equipment:

Armored théermometer (for water)
e Air thermometer

[

2
= 0 Ed
£20 "
30 L
=40 § ‘

e )
0
AIR THERMOMETER
WATER THERMOMETER
(ARMORED)

Temperature Procedure:

1. Check thermometers for continuous fluid - no breaks.
2. Hang the air thermometer in a nearby bush, out of the sun.

3. Rinse sampling bucket twice by filling it halfway and disposing of contents in an area away
from the sampling spot. Let water flow through the tube and then clamp tube shut.

4. Take water sample with bucket at a depth of one to two feet, hang armored thermometer in
bucket, and record reading after 3-5 minutes.

5. Record air temperature making sure to use Celsius scale. Convert from Fahrenheit if
necessary.

14






WATER TRANSPARENCY (SECCHI DISK)

Discussion

Transparency of water is a quick and easy measurement that integrates many important features
of an aquatic system. Algae, microscopic animals, eroded soil, and resuspended bottom sediment
contained in the water column interfere with light penetration and lessen the transparency of the
water. In late spring and early fall, transparency is usually less because of plankton and algal
blooms, and in the early spring, the water may become more turbid with silt being carried into
the estuary with spring run-off. Since the sualight is the basic energy source for all life, the
degree of water transparency of the water has an important effect.

Transparency affects fish and other aquatic life by:

1. limiting photosynthetic processes and increasing respiration, oxygen use and the amount of
carbon dioxide produced.

2. clogging of fish gills by suspended particles.
3. obscuring vision of fish and shellfish as they hunt food.

Water color indicates transparency, to a degree, and it is useful to record its color.

SECCHI DISK TRANSPARENCY

Sunll ghlt PenTtrati on
v

| ’ J
v

AAaada s v POTUE O W
eI =IeIEIIIAIR = ssdiment T
______ == ot plankton cells SESE| s i e e
o o = Setritus SsSEEEE AN
s _—__-*—m'\_fﬁ-ﬂu =
................. o % S —-.% B
“““““ - piznkion pigments ﬁ&m‘“ﬁ}ﬂ%{é
Co : dissoived color =0 s o =

: ABSORPTION DNy -323:535?§/- Dt

High water Clzarity - Low YWeater Clarity
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Required Equipment:

¢ Secchi disk, with line marked every five centimeters.

Water Transparency Procedure:

Note: Take these readings at the same spot each time. Do tests during daylight hours.

A. Water Transparency —

1.

Lower the Secchi disk into the water (in the shade of your body as you stand with your back
to the sun, if possible) until it just goes out of sight. Note and record “disappear” depth to the
closest five centimeters. Then raise Secchi disk until it just reappears. Note and record
“reappear” depth to the closest five centimeters. Also record the average of the two depths.
[If the disk is resting on the bottom and is still visible, record the depth of the water for the
average value.]

Water Depth —

. Lower the Secchi disk into the water (in the shade of you body as you stand with your back

to the sun) until you feel or see the Secchi disk hit bottom. (At this point the rope will go
slack.) Record the water depth to the closest 5 centimeters.

16



HOW TO READ THE SECCHI DPISK

IMPORTANT:

FPlease start commime.irom the surizee”
of the secohi disk From the Txoface”
op o the BLUUE kne & 10 e

Each RED Ime repressuts 5 om each

When you have comnted 10 BLUE boes
vou bave reached the 1 METER Ene
(s & represesred by 2 ELACK Enas.
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175

165
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pH
Discussion

pH is the measure of alkalinity/acidity. The pH scale runs from zero to fourteen, acidic to basic,
with 7.0 being neutral. The scale is logarithmic, which means that for each increase of one on
the pH scale, pH increases by a factor of ten. At a pH of 4.0 there are ten times as many
hydrogen ions as there are at a pH of 5.0, and so on. The pH of ocean water is slightly basic,
usually at 8.0 to 8.4. In estuaries, the pH varies more, usually from 7.0 to 8.6, but can vary even
more widely at times of extreme influx of fresh water or a high degree of biologic activity.
Water dissolves the mineral substances it contacts, picks up aerosols and dust from the air,
receives wastes, and supports photosynthetic organisms, all of which affect pH. Water has a
buffering capacity, which helps it resist pH change, but some change does occur. Generaily,
aquatic life can exist between pH 0f 9.0 and 5.0.

Required Equipment:

pH pocket meter

pH 7.0 buffer solution
Tap water

Six bottles and tray.

—

BIETER pH7




pH Procedure :

NOTE: BE SURE TO IMMERSE THE PROBE IN TAP WATER TO THE BLACK
LINE FOR AN HOUR BEFORE SAMPLING. BE SURE TO SEE IF pH METER IS
FUNCTIONING.

A. Sample Collection —
1. Obtain a sample of estuarine water from your sampling bucket and pour into bottles marked
“rinse sample™ and “test sample.”

B. Calibration and Measurement of pH —

Note: (pH is temperature dependent. Calibration liquid must be near your sample temperature
or vise-versa.) If your meter does not calibrate, check the batteries. Change them if necessary
and attempt calibration again. If it still does not calibrate correctly, the solution could be weak,
or something else could be wrong. Do not take the reading -- bring the meter to the office. (749-
1565)

1. Fill two small brown bottles labeled “rinse tap” and “test tap™ and fill with tap water.

2. Check two small bottles of pH 7 buffer — bottle marked “rinse buffer” should contain the
older, used buffer and bottle marked “test buffer” should contain the fresher, newer buffer.

3. Remove protector cap from pH probe.

Caution! In the following steps, Only immerse pH meter to black line and keep meter in
dry area of the kit.

4. Turn on meter (Press on/off button).

5. Rinse probe in bottles marked “rinse tap” and “test tap™ by stirring gently. No need to take
pH readings.

6. Rinse probe in small bottle of buffer solution marked “rinse pH 77, then immerse in “test pH
7.7 Press the “cal” button to enter calibration mode (you will see CA in window). Stir
gently and wait for the displayed value to stabilize. Press “hold/con™ (you will see CO in
window) to complete calibration.

7. Rinse the probe in tap water, first the “rinse tap” then the “test tap”. Do not record any
numbers.

8. Rinse probe in small bottle of “rinse sample,” then immerse in “test sample”. Stir once and
allow reading to stabilize. (ATC will correct for temperature changes.)

19



9. Read pH in the display window.
10. Press on/off button to shut off pH meter.
C. Cleanup -

Caution: During cleanup be sure that you do not immerse the eiectrode on the pH meter
above the black line.

1. Rinse probe again in two tap bottles, shake off excess water, replace cap. Rinse sample
bottles and tap water bottles in fresh water and dry. OIld buffer can be disposed of by
pouring down any drain or into waste container. Store meter in toolbox near bottles and in a
dry section.

2. Notg: At the end of the sampling day, throw out the rinse buffer, wash, dry the “rinse
buffer” bottle, and wash the cap. Pour the used test buffer into the “rinse buffer” bottle.
Wash “test buffer” bottle and fill with new test buffer solution from extra buffer solution
bottle before next sampling day.

pH Scale Showing the pH of Some Common Substances

Very alkaline 14.0
Household lye
13.0
Bleach
12.0
Ammonia
11.0
‘Water softener 10.0
Egg whites 2.0 Baking Soda
Salt water aquarium 3.0 Sea water
Swimming pool water o Blood
Fresh water aquarium 70 Distilled water
Milk
Brewing beer 6.0
Pure rain Egg volk
Food processing 5.0
Beer Orange juice
4.0
Pickie processing
3.0 Vmegar
Lemon juice 20
1.0
Very acidic 0.0 Battery acid
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SALINITY
Discussion

Salinity is total amount of dissolved solids in the water and is made up of all known elements.
The salinity of the open ocean is approximately 35 parts per thousand (ppt) but in the Gulf of
Maine, salinity is slightly Jower at about 32 or 33 ppt due to river influx and run-off In the
Great Bay Estuary, seven rivers bring fresh water into embayment, and during the spring run-off,
levels of salinity have been recorded as low as 0 ppt. Salinity may also range as high as 30 ppt
Tolerance of wide-ranging and sometimes rapidly changing salinity determines, more than any
other single factor, which species of plants and animals can survive in an estuary. Although
salinity levels are higher at the mouth of the Piscataqua River, and generally become
progressively lower as we move into the Great Bay proper, winds and tides cause Little Bay and
Great Bay to be well-mixed. Mixing also occurs top to bottom, blending the warmer, fresher
water that tends to float on top with the cooler, more dense salt water brought in by the tides.

Temperature in the Great Bay estuary has a marked pattern of seasonal variation from a winter
low of -1.9 degrees Celsius to 28-30 degrees C° in the summer. Great Bay itself is quite shallow,
averaging about 8 feet, which allows for rapid warming and cooling as the seasons change.
From 1973 to 1982, time series analyses of hydrographic trends in the estuary by UNH Professor
Ted Loder and others showed that water temperature decreased 0.17 degrees C. per year while
salinity rose (at Dover Point) 0.34 ppt per year. These trends to colder, saltier water may indicate
either local river-flow changes or regional trends affecting the Gulf of Maine.*

There are several ways of determining salinity, most of them requiring the use of expensive
equipment. However, we will use a hydrometer, an instrument which measures the density of a
fluid by making use of Archimedes® Principle. This principle states that “a floating body will
displace a volume of water, the mass of which is equal to its own mass.” The mass of a
hydrometer is fixed so that it floats in pure, distilled water at 1.00 grams per cubic centimeter.
Salinity is also related to temperature of the water, which we will measure. Then we will use
conversion tables to relate the density and temperature measurements, and extrapolate our

salinity reading in parts per thousand.
n 7




Required Equipment:

Armored thérmometer
Hydrometer
Hydrometer jar (500 ml cylinder)

] > =
e HYDROMETER
JAR
(500 ml Cylinder)
WATER THERMOMETER
(ARMORED)
Salinity Procedure:

1. Using water from the bucket, fill the 500 ml cylinder 3/4 full.

2. Hang the armored thermometer in the jar.

(3

Immediately insert the hydrometer carefaily with a twisting
motion. (This removes any air bubbles.) Don’t just drop the
hygrometer into the jar because it might hit the bottom of the
jar too hard and break.
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Level the cylinder so hydrometer is vertical and not touching the sides. (Try to keep it out of
the wind.) -

After 3-5 minutes, read the thermometer to the nearest 0.5 degrees C. and record.

Remove the thermometer.

. Read the density using the scale on the
hydrometer, taking care to read at the
bottom of the curve formed where the water
rises slightly as it touches the sides of the
hydrometer. (A magnifying glass may be
helpful) This curve is called the meniscus.
On your data sheet, show where the
meniscus is by marking the “READING
THE HYDROMETER” diagram. Record
your density reading on your data sheet.

. To determine the salinity, use Table 1, the
five-page salinity table (see pp.25-29).
Salinity is in parts per thousand (ppt).
Locate the density in the left hand column T e v
and the recorded temperature across the top
of the appropriate page. Then, read down to
the appropriate salinity and record the result.

NOTE: If you find the demsity or
temperature reading to be a value ending in
five (5), you will need to interpolate the
result on the table. This is done by taking
the average of the points above and below
the value. For example, if the density
reading from the hygrometer is 1.0135, you
would take the values for 1.0140 and 1.0130
and average them to get the salinity value.

. Record the number of your hydrometer on
the data sheet. It is found near the neck on
white paper inside the stem.

§§ G600 GG0G4 §A5E6 EG5sH ks hues 4 Jf |

LY RNBEH VUUME URUPE BREEE UEscr uiece
BR HUEEE DEUBE BEUUE EHREY Uiged cance
CR BUREY HUUUE VEMEE BRERE UEBun vetws
BB HURHE UEEEHN MERUE BIRBE nPgey eters
B0 MUMME VHMRY BEPHE SEERE CHHse pevus
B8 SMEME UEEUS MEUNY UBURE BEBes nouve
N EHELS UEBYY RERUE GPRYE PEdmy teeus s [0
DB HFEBE HUPHN MERUE BRDRE Rives sesus e |0
0f MHNEE BUUHY BUEUE BEUBE E0fre neeuc g U
€ AHDEX PEERE RERUY PRDEE BRSec sesus o |
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SALINITY TABLE 1 (Temperatures -1.0 - 8.0 °C)

Table 1. Salinity in parts per thovsand (ppt)

NOTE: This teble is designed for use with 60°/60°F hydrometer.

Observed
Reading

Temperature of Water in Graduated Cylinder ("C)

-1.0

00} 10} 20] 3.0] 40| 50! 60

7.0

80

1.0000
1.0010
1.0020
1.0030
1.0040

1.0050
1.0060
1.0070
1.0080
1.0090

1.0100
1.0110
1.0120
1.0130
1.0140

1.0150
1.0160
1.0170
1.0180
1.0190

1.0200
1.0210
1.0220
1.0230
1.0240

1.0250
1.0260
1.0Z70
1.0280
1.0280

1.0300
1.0310

0.6
19
32
44

5.7
6.8
8.1
53
105

11.8
130
143
154
16.7

17.9
192
204
21.7
29

242
253

26.6
21.8

2.1

303
316
328
34.1
352

365
37.7

.31 29| 29§ 28} 28| 287 28

06| 0s5] osl o2] o2 02{ o2
19| 18} 16} 16| 16} 15 15

42 421 41) 41| 41} 41| 41

55| 54| 54} 54 53] 53| 54
68| 67} 66 66] 66| 66| 6.6
8o}l 791 79| 78] 7o} 791 785
82} 92! 92| 92} 92} 921 %2
1051 104 104 104 104 104] 105

1.7] 1.7 17| 11.7| 17| 137§ 117
130] 128] 12.8| 12.8| 128} 13.0| 13.0
141{ 141 141 141 141 143 143
154| 154 154 154} 154| 154| 154
166| 16.6] 166| 16.6] 166| 167| 16.7

1781 1791 179 179| 179| 17¢°9{ 18.0
191 19.1| 1911 19.1| 192 192} 193
2041 204 204} 204 204 205 205
217{ 216 21.6] 217 217} 21.7] 21.8
229 229 22.9| 229} 230} 23.0{ 23.1

2421 240] 242 242} 242 243} 243
2531 253 253) 255 255 2564 256
266 266 266} 26.6) 26.8| 268 269
2781 27.8} 27.8{ 279} 279 281} 282
20.1| 20.1§ 281 201 202} 294 295

303] 303 304} 304 306] 306} 30.7
316 31.64 316§ 31.7| 31.7¢{ 319} 32.0
3281 3291 329 329§ 33.6] 332] 333
341 34.11 34.1| 342} 343| 345§ 345
352§ 354| 354 355 355 356 35.8

365§ 365 | 36.77 36.7| 36.8{ 369]| 37.1
37.7| 37.8| 37.8{ 380 38.1{ 382 384

02

- 16

2.8
41

54
6.7

791

9.2
105

11.8
13.1
143
15.6
16.9

18.0
193
20.6
2290
233

24.4
25.7

27.0
283
285

30.8
321
334
34.7
35.9

372
385

02
1.6
29
42

54
6.7

80

93
10.6

11.8
13.1
144
15.9
17.0
182
195
20.8

221
234

246
259
272

29.8

30.5

. 322

335
34.8
362

37.3
38.6
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SALINITY TABLE 1 (Temperatures 9.0 - 18.0 °C)

Table 1. Salinity in parts per thonsand (ppt)

NOTE: This table is designed for use with 60°/60°F hydrometer,

Observed Temperature of Water in Graduated Cylinder ("C)

Readine | 90| 10.0] 11.0] 120] 130/ 140| 150! 160! 170] 150

1.0000 00} 02} 03
10010y 05] 05| 06| 06 07| 08| 16| 12] 15| 16
1.00201 161 1.8| 19| 20] 211 23] 24| 25| 28] 29
10030y 29{ 31| 32| 33| 34| 36| 37! 38| 41| a2]
1.0040{ 42| 44| 45| 46| 48| 49| 50| 51| 54| 55

1.00501 55¢ Ss5i 57| s58f 59| 62| 63| 66| 671 70
100601 68 68f 70| 71{ 72! 75| 76| 791 80! 83
1.0070} 8.1 81} 83] 84} 85| 88| 89| 92| 93{ 96
1.00801 93| 94| 96| 97] 98| 100} 102! 105| 106! 109
1.0090} 106}] 107 109} 11 Op 111} 113 115§ 11.81 119{ 122

1.01007 119} 120| 122| 123} 124 126| 1281 13.1| 132! 135
1.0110f 132] 134/| 135| 136| 13.7{ 139} 141§ 144| 145| 14.8
1.0120} 1451 14.7] 148| 149| 150 152| 154} 157 158! 161
1.0130} 158] 15.8] 160 162| 163 165| 167 170 171 174
1.01401 17.0f 17.1| 173| 175 17.7| 17.8| 180} 183! 186! 187

1.0150} 183) 184 18.6| 18.8{ 190 19.1] 193] 196} 1991 200
1.0160| 196 19.7{ 199| 201} 203 | 204 206| 209! 2121 213
10170} 209) 210| 212| 213} 216} 21.7] 220| 2221 225| 227
1.01801 2224 223| 225| 226} 229 | 23.0| 233| 235 238| 240
1.0196| 235] 23.6| 23.8| 239} 242 | 243 | 246} 248 2511 253

1.0200| 247f 248 25.1| 252} 255| 256| 259} 261 | 264| 266
L.0210] 2601 26.1| 264 265] 2681 269 2721 274 277| 279
1.02201 273 27.4{ 27.7| 278} 281 | 282 | 285] 2871 290| 202
1.02301 2861 287 289 29.1] 294 | 295 298| 300 303/ 306
1.02407 2991 300| 302| 304| 306 308 ] 311} 313} 316! 319

1.02501 311} 31.3| 315| 31.7| 319 321§ 324 326! 326| 332
1.0260| 324| 326} 32.8| 33.0| 332 334} 337} 339 2] 345
1.02701 33.7] 33.9f 34.1] 343] 3451 347 350| 352| 355| 358
1.0280| 3501 35.1| 354 356{ 358 | 360} 363 365] 368 37.1

1.0290| 363} 364| 36.7| 368{ 37.1| 373 376| 378 381! 384

1.0300{ 37.6| 37.7| 380/ 38.1{ 384 | 336 389 39.1} 394 307
1.0310| 385 39.0] 393| 354 397 | 390} 402 4051 40.7] 410




SALINITY TABLE 1 (Temperatures 18.5 - 23.0 °C)

Table 1. Salinity in parts per thousand (ppt)

NOTE:  This table is designed for use with 60°/60°F hydrometer.

Observed
R&din;

T&rnperaun'e of Water in Graduated Cylinder ('C)

185

190

195

20.0

205

21.0

215

220

225

23.0

0.99%0

1.0000
1.0010
1.0020
1.0030
1.0040

1.0050
1.0060
1.0070
1.0080
1.0050

1.0100
1.0110
1.0120
1.0130
1.0140

1.0150
1.0160
1.0170
1.0180
1.0190

1.0200
1.0210
1.0220
1.0230
1.0240

1.0250
1.0260
1.0270
1.0280
1.0290

1.0300
1.0310

05
1.8
3.1
44
5.7

7.1

g4

8.7
110
12.3

13.6
149
162
175
18.8

20.1
214
229
242
255

26.8
28.1
294
30.7
320

333
345
359
372
38.6

39.9
412

0.6

. 19

32
45
5.8

7.1
85
S.8
11.1
i2.4

13.7
15.0
163
17.7
19.0

204
217
23.0

243
25.6

265
282
285
30.8
32.1

334
34.7
36.2
375
38.8

40.1

414

0.7
2.0
33

46

59

72
8.7
10.0
113
12.6

13.9
152
165
17.8
19.1

205
218
23.1
244
25.7

270
283
29.6
30.9
322

33.7
35.0

363 ¢

37.6
38.9

402
415

0.8

- 21

34
4.8

- 6.1

74

8.8,

10.1
114
125

140
133
16.6
17.9
183

20.6
220
233
246
25.9

72
285
29 8
312
32.5

33.8
35.1
364

-

1.4
39.0

403
418

1.0

36
49
62

75
. 89
10.2
115
12.8

14.1
154
16.7
18.0
195

20.8
22.1
23.4
24.7
260

273
28.6
30.0
313
326

33.9
352

- 365

37.8
3%.1

40.6
419

1.1
24

- 3.7

50
63

7.6
9.1
104
11.7
13.0

143
15.6
17.0
183
19.6

20.%
222

0.0

12
25
38
5.1
64

77
92
105
11.8
13.1

144
157
17.1
184
19.7

21.0
223

0.1

14
25
40
53
66

79
03
10.6
11.9
132

145
16.0
173
186
199

212

225

235
24.8
26.1

274
289

- 302

315
328

341
354
36.7
38.1
39.4

40.7
42.0

23.6

24.9
264

277
29.0
303
31.6
329

342
35.6
36.9
382
395

40.8
42.1

238

252
265

27.8

25.1
304

31.7
332

345
35.8
37.1
384
39.7

41.0
423

02

15
2T
41
54
6.7

8.1
04
10.7
120
134

14.8
16.1
17.4
18,7
20.0

213

7
240
253

26.6

27.9
292
30.7
32.0
333

-34.6

35.9
372
385
39.9

412
425

03

1.6

2.8
42
55

7.0

g3
5.6
10.9

122

13.6

149
162
175
18.8
20.1

216
29
242
255
26.8

28.2
295
30.8
321
33.4

34.7
36.0

7.5
38.8
40.1

414
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SALINITY TABLE 1 (Temperatures 23.5 - 28 °C)

Table 1. Safinity in parts per thousand (ppt)

NOTE: This table is designed for use with 60°/60°F hydrometer.

Observed
Reading

TemnemmofWat&rmGraduazedCyhnd&t('C)

23.5

24.0

245

25.0

255

26.0

265

270

215

28.0

0.9980
0.9990

1.0000

1.0010

1.0020
1.0030
1.0040

1.0050
1.0060
1.0070
1.0080
1.0090

1.0100
1.6110
1.0120
1.0130
1.0140

1.0150
1.0160
1.0170
1.0180
1.0190

1.0200
1.0210
1.0220
1.0230
1.0240

1.0250
1.0260
1.0270
1.0280
1.0290

1.0300
1.0310

05

18
29
44
5.8
7.1

g4
0.7
11.0
124
13.7

15.0
163
17.7
1%.1
204

21.7
230
243
25.6

270

283
29.6
309
322
33.7

35.0
363
376
389
40.2

416

0.6

195

3.1

4.6
5.9
72

85
0.8
113
12.6
139

152
165
17.9
102
205

21.8
233
24.6
2359
272

285
29.8
312
325
33.8

33.1
364
37.8
39.1
40.5

41.8

0.7

20
32

48

6.1

74,

87
10.1
114
127
14.0

153

16.7]

18.0
183
20.6

220

234
247
260
273

28.6
30.0
313
326
33.8

352
36.7
38.0
393
40.6

419

08

2.1
34
4.9
6.2
15

8.9
102

- 115
1281

i4.1

15.6
16,5
182
185
20.9

222
235
24.8
26.1
276

289
302
315

32.8

342

355
36.8
38.1
394
40.8

1.0

24
3.6
50
63
7.7

9.1
104
11.7

130"

144

15.7
17.0
183
19.7
21.0

23.6
25.1
264
277

25.0
303
317
33.0
343

356
369
384
397
41.0

12

25
3.8
51
6.6
7.0

82
ios5
115
132
145

15.8
173
18.6
19.9
212

23.9

25.2
265
278

292
30.6
319
332
345

358
372
385
308
412

0.1
14

2.7
4.0

54

6.7
8.0

93
10.7
120
134
147

16.1
174
18.7
20.6

214

227

24.0
253
26.8
28.1

294
30.7

320
334
347

360
373
388
40.1
414

0.2
15

2.9
42
55
6.8
8.3

9.6
108
122
136
149

162
175
19.0
203
216

29

243

25.6

269 |

282

29.6
309
322
335
350

363
376
389
402
41.6

03
1.8

3.1
44
5.7
7.1
84

9.7
i1.0
124

137 ¢

15.0

165
178
19.1
20.4
218

23.1
244
257
272
285

298
311
325
338
35.1

364
377
36.1
405
41.8

0.6
1.9

32
4.5
59
72
85

10.0
113
126
139
153

16.6
179

193-

20.6
220

233
247
260
273
286

300
313
326
339
354

36.7
330
393
407

27



SALINITY TABLE 1 (Temperatures 28.5 - 33.0 °C),_

Tabie 1. Saiinity in parts per thousand (ppf)
NOTE: This table is designed for use with 60°/60°F hydrometer.

Observed Temperature of Witer in Graduated Cylinder ('C)
Reading | 28.5] 29.0| 295 300} 305 31.0| 315} 320| 325| 330

09980] 0.7] 08| 11! 12| 151 16| 19§ 20| 231 24
09990{ 201 23| 24} 25} 28| 29f 321 34| 36| 38
1.00001 341 36 371 20| 411 44| 451 28| 49] 51
1.0010§ 48| 49| 51| 51| 541 551 58| 59| 62! 64
1.0020} 6.1} 63} 64| 66| 68 70! 72| 75| 76! 79
10030 74f 76| 77| 86| 81l 84! 85| 88{ 91{ 92
10040} 88| 89 92| 93| 96| 97| 100! 101 104] 105

1.0050} 10.1| 102}-105] 1064 108} 11.0| 113} 115 117§ 119}
1.0060 | 114} 11.7) 118} 120| 122} 124 126} 128] 13.1| 132
10070 1281 13.0) 13.1{ 134| 13.6| 13.7| 140 14.1| 144| 147
1.0080 | 14.1| 143| 145] 147 149} 152} 153] 156 15.7] 160
1.0050| 154} 157 158{ 16.1}§ 162} 165| 166} 169| 17.1] 173

10100} 16.7| 17.0] 17.1§ 174| 175} 17.8| 18.0] 182| 184 187
1.0110| 182 183 186 187} 190} 19.1{ 193] 19.6| 19.7| 20.0
1.0120| 195| 196 199 20.1| 203{ 205| 20.6] 209} 212] 21.3
1.0130| 20.8| 210| 2124 214 216} 218 221] 222} 225 22.7
10140} 222 | 223 226 227| 23.0] 23.1}| 234] 236 23.8| 240

1.0150§ 235 236 239 240 243} 246 247 249} 252| 253
1.0160} 24.8| 25.1 252 255| 256 259 26.1| 263} 265| 268
1.0170 ) 26.1| 264 265] 268 27.0) 272| 274 27.7]| 27.8} 28.1
10180} 27.6| 277} 279 28.1| 283} 285| 28.7| 290{ 202} 294
10190} 28.9) 29.0f 292 29.5{ 20.6] 29.9| 30.0| 303] 30.6| 308

1.0260| 302} 304§ 30.6| 308| 309{ 312} 315| 31.6] 31.9] 32.1

102101 315§ 31.7§ 320{ 321} 32:4 325 328| 33.0| 333{ 334
1.02201 32.9| 33.0§ 333| 334 337] 339 34.1| 343] 346/| 348

1.0230} 34.2| 345| 346| 348 350] 352] 355| 356| 350 362
1.0240 | 355| 358] 359 362| 364 365! 368 371| 372! 375

10250 36.8 37.1| 372 375 37.7| 37.8| 38.1| 384 386] 388
1.0260( 382} 38.4| 386 388 39.0| 39.3| 394| 39.7] 399 402
1.0270{ 395 398| 399| 402 403} 406| 40.8| 41.0| 412 415
1.0280] 40.8} 41.1]| 4121 415




DISSOLVED OXYGEN
Discussion

Dissolved oxygen (DO) is one of the most important indicators of the quality of water for aquatic
life. It is essential for all plants and animals inhabiting the Bay. When oxygen levels in the
water fall below about 3-5 parts per million (ppm), fish and many other aquatic organisms cannot
survive. Oxygen is a particularly sensitive constituent because chemicals present in the water,
biological processes, and temperature exert a major influence on its availability during the year.

A DO test (using kit or meter) measures how much oxygen is dissolved in the water, but it does
not tell your how much dissolved oxygen the water is capable of holding at the temperature at
which it was tested. When water holds all the DO it can hold at a given temperature, it is said to
be 100 percent saturated with oxygen. The warmer the water is, the less DO it can hold, and the
colder the water, the more DO it can hold. Table 2 shows this relationship at various

temperatures.

Oxygen is transferred from the atmosphere into the surface waters by the aerating action of the
wind. It is also added at or near the surface as a byproduct of plant photosynthesis. As a result,
floating and rooted aquatic plants increase DO levels. Since the existence of plants also depends
on the availability of light, the oxygen-producing processes occur only near the surface or in
shallow waters. Oxygen levels may be reduced because the water is too warm (e.g., near a
power plant) or because there are too many bacteria or aquatic organisms in the area. When
algae growth is excessive, as in a “bloom,” the upper levels of algae can shade the light to lower
levels, causing fish kills, death of other orgamisms, and bad smells. Also, at night all
photosynthests stops and the algae respire (i.e., breathe). This uses up available oxygen supplies
and the algae can suffocate, die, and decay.

While the overall oxygen content in the water is important in assessing the health of a water
body, it is also useful to look at DO in terms of “percent saturation.” Percent saturation is the
ratio of oxygen concentration that is in the water compared to the oxygen concentration that
could be in the water, at a given temperature and salinity. One might expect that the highest
obtainable percent saturation value to be 100 percent; however, “supersaturation” (i.e., values
greater than 100 percent) can occur under certain conditions. Very high concentrations of oxygen
are possible in areas with a great deal of aquatic vegetation (i.e., oxygen production through
photosynthesis), or in areas with strong wind and wave action (i.e., addition of oxygen through
“entrainment™ of atmospheric oxygen into the water).
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Table 2: Solubility of Dissolved Oxygen in Fresh Water (at 100% Saturation)

Temperature Seolubility Mg/L Temperature Solubility Mg/L.
o) (ppm)* ‘o (ppm)*

0 14.6 16 10.0

1 14.2 17 9.8

2 13.8 18 9.6

3 13.5 19 9.4

4 13.1 20 9.2

5 12.8 21 9.0

6 12.5 22 8.9

7 12.2 23 8.7

8 11.9 24 8.6

9 11.6 25 8.4
10 11.3 26 8.2
11 11.1 27 8.1
12 10.9 28 7.9
13 10.6 29 7.8
14 104 30 7.7
15 10.2

*100% saturation

As shown above in Table 2, the amount of dissolved oxygen in the water varies greatly. It
depends not only upon temperature, but on conditions such as photosynthesis, wind, light, algae
blooms, etc. Very low readings (under 4 ppm) should be rechecked. Very high readings above
those in Table 2 at a given temperature may indicate supersaturated levels of dissolved oxygen.
These shouid be rechecked too. If confirmed by 2 second reading, such supersaturated levels may
be indicated by high wind or very sunny conditions, combined with large amounts of live plant

material,
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DISSOLVED OXYGEN EQUIPMENT
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Required Equipment:

2 graduated burettes

2 glass rods

2 glass marbles

2 BOD bottles (glass) and stoppers
1 100 ml graduated cylinder

1 box manganese sulfate pillows
1 box iodide-azide pillows

1 pair scissors or clippers

1 bottle starch solution

1 bag of sulfamic acid pillows

1 bottle sodium thiosulfate

1 plastic beaker

Dissolved Oxygen Procedure:

1.

Release clamp, empty the tubing of bubbles, and insert flow tube from sample bucket into
bottle, all the way to the bottom of bottle. Keep track of the amount of time it takes to fill the
bottle to the point of overflow (counting as it fills will be fine), and allow enough time for the
bottle to have filled three times. Remove the flow tube from the BOD slowly before stopping
the flow of water. (This ensures the BOD is full to the brim.) Replace glass stopper if
carrying sample away from water’s edge to do the procedure.

Examine sample to make sure no bubbles are trapped inside. Once a satisfactory sample has
been collected, proceed to steps 3, 4, and 5.

NOTE: Be careful not to introduce air into the sample while adding the reagents in
steps 3 and 4 below. Simply drop the reagents into the test sample, cap carefally, and
mix gently.

Cut open the manganese suifate powder (pillow #1) and add to sample.
Cut open the alkaline iodide-azide powder (pillow #2) and add to sample.

Carefully add a small marble to the bottle before replacing the stopper. Replace stopper, twist
1/4 turn to get a good seal, and place finger on top to hold it on bottle. Invert bottle gently
several times to mix reagents with water. A precipitate will form. Place sample aside and
allow precipitate to settle to bottom half of bottle. Gently invert bottle to mix and allow to
settle again.

NOTE: Addition of the marble ir step 5 has two benefits: First, “topping off” the level
of the liquid in the bottle eliminates the air bubble that sometimes forms between the
liquid and the stopper. Second, the marble helps to mix in the powered reagents when
the bottle is shaken. The marble should be clean and should be added gently to prevent
the possibility of introducing air into the bottle.
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After finishing step 5, go on to your other tests while the sampling is settling. Now that step
5 is complete, contact between the water sample and the atmosphere will not affect the test
result. Once the sample has been “fixed” in this manner, it is not necessary to perform the
actual test procedure immediately. Thus, several samples can be collected and “fixed” in
the field, and then carried back to a testing station or laboratory where the titration
procedure is to be performed. (Make certain samples are kept cool if titrating later.)

10.

11.

12.

13.

14.

15.

COMPLETE STEPS 6-13 BELOW WITHIN 1 HOUR

Cut open the sulfamic acid (pillow # 3) and add to sample. Replace stopper and invert gently
several times to mix until precipitate and chemical beads have dissolved. A clear vellow to
brown-orange color will develop, depending on the oxygen content of the sample.

Pour 100 ml of the sample carefully into a clean graduated cvlinder. Tilt the cylinder and
pour the sample carefully down the inside wall to avoid mixing bubbles into the sample.
Then pour the sample from the cylinder into the test beaker, again, carefully pouring down
the inside of the beaker.

Fill burette to above the zero mark with sodium thiosulfate titrant, and clear bubbles out of
burette. (Make sure liquid fills burette from tip to the zero mark.) Refill to zero mark.

Add sodium thiosuifate titrant to sample slowly, stirring as titrant is added. Stop titrating
when yellow-brown solution in beaker begins to lighten to a light hay color. (White paper
under beaker is used to watch color change.)

Add 8 drops of starch solution to beaker. Sample will turn a dark blue color.

Now continue the titration process with the sodium thiosulfate remaining in the burette until
sample beaker becomes clear. Do not add any more titrant than is necessary to produce the
color change. Be sure to stir sample after each drop is added.

Using the scale on the side of the burette, count the total number of mi used in the titration.
Enter this number in the space provided on your data sheet.

Rinse out the beaker, refill burette to zero mark, and repeat steps 7 through 12 on a second
sample.

Record results of the second titration in the space provided on data sheets.

Add the results of both titrations (ml = mg/L) and enter the value on the data sheet.
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NOTE: These duplicate titrations are run to guard against errors in analyses. If the DO
result in the second titration is 0.3 ml (0.6 mg/L) different than the first -titration, you
should do a third titration. Record all three results. (Note: If 100m! of the sample do not
remain for the third titration, use 50 ml and double the result.)

Once the DO testing has been completed, make sure BOD bottles are rinsed out
thoroughly.

Also make sure glass marbles are cleaned and stored so they do not get lost.
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FECAL COLIFORM
Discussion

Fecal coliform bacteria are used as an indicator of human sewage pollution. While fecal
coliforms are found in the feces of all warm-blooded animals, their presence is taken to mean
that other, more dangerous bacteria are present. Their presence in high numbers can indicate
pollution from improperly treated sewage effluent, waste discharges from boats, improperly
functioning or failed septic systems, untreated urban storm water, rumoff from agricultural
operations, feces from wildlife, or other sources. New Hampshire water quality standards for
tidal waters use another kind of bacteria (i.e., enterococci) to determine if waters are safe for
swimming. State standards for tidal shellfish waters, however, do specify acceptable levels of
fecal coliforms. While direct application of shellfish water standards to GBCW data would not
be appropriate, these standards can be used to give a general sense of contamination in the
estuary. Fecal coliform tests are performed using the membrane filtration (plate count) method.

Eguipment:

BLACK ‘PERMANENT MARKER

COLLECTING TONGs

Additional equipment (not pictured) : Cooler and Cold pack
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Required Equipment:

e Petn dishes, sterile e Phosphate buffer

¢ Sampling bags e Absorbent filter pads

e Marking pen ¢ Membrane filters

e (Coliform record sheet e Ampules of growth medium
¢ Cool packs/ cooler e Sterile pipettes (10ml and 1 mi)
e Sampling tongs e Automatic pipetter

¢ Spray disinfectant ¢ Oil lamp/candle

e Water bath incubator o Tissues

¢ Distilled water o UV sterilizer

e Filtration flask o Filter funnel

e Base with stopper e Filter forceps

e Aluminum foil ¢ Autoclave tape

o Labeling tape e Vacuum pump

» Alcohol

Fecal Coliform Procedure:

A. Preparation (in the lab):

1.

Label sampling bags and the bottom of the Petri dishes (the smaller inner diameter plate) ‘
with a permanent marking pen. Identify the sample site, date and tide on lab tape.

Record the label information on the coliform record sheet.
Freeze two cool packs.
Check the incubator temperature

Make sure that all of filtration equipment and a sufficient supply of Petri dishes are sterilized
in an autoclave or other stream sterilizer device. The UV bulb should be cleaned with ethanol
at least every month. First, place the support stand in the bottom of the sterilizer and make
sure that there is two inches of water. Wrap all the items to be sterilized in aluminum foil,
stick a piece of autoclave tape on it, and place into the bucket. Place the bucket in the
sterilizer with the exhaust channel on the right hand side. Make sure there is a thin layer of
petroleumn jelly along the beveled edge of the lid. This will ensure a tight seal on the
sterilizer. The petroleum jelly should be applied every three to four times the sterilizer is
used. Place the lid on the sterilizer by feeding the steam exhaust tube into the exhaust
channel of the bucket. Twist the lid so that the engraved marks on the lid and the sterilizer
meet. Tighten the lock nuts, two at a time (opposite from each other), to make a tight seal.
Put the exhaust valve in open or vertical position. Tumn the power switch on.

Once stream begins to escape from the exhaust valve (after about 20 minutes), it is necessary

to watit five minutes to allow the “cold zones” to be flushed out of the sterilizer. Close the
exhaust valve by putting it in the horizontal position. When the pressure gauge reads 17 PSI,
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it is sterilizing. It must sterilize for at least 35 minutes at this point to completely sterilize the
items. After the time is up, just turn the sterilizer off and let the pressure release by carefully
lifting the exhaust valve. Use hotpad to release valve.

Collecting the sample (at the sample site):

Make sure the bag is labeled properly with a medium tip permanent marker: Sample Site
Number, Site Name, Date, Day, Time of Sample, Tidal Stage, and Sampler's Name.

Attach the alligator clips of the tongs to the metal tabs of the sterile sampling bag. Curl tab
over and pinch clips to secure bag to the tongs. Note: The use of gloves here is optional.
Finally, tug bottom of bag to make certain the bag is securely held.

Remove top of bag perforation strip. Be sure the bag is secure on the clips. IMPORTANT:
Do not touch the bag opening with fingers, or gloves as this will contaminate the
sample. Also DO NOT touch the mouth or inside of the bag!

Plunge the bag into the water to a depth of about 12 inches. Use your other hand to support
the bottom of the bag, to ease the weight off the tabs.

Open the bag now by releasing the handles apart, and fill the bag. Close the bag when
returning to the surface.

Immediately remove the filled bag from the water and pinch the bottom of the bag to ensure
an air space over the surface of the water. (You want the bag to be about 2/3 full)

Now spin the bag over itself several times, so that water will not leak out. Finally, remove the
clips and twist the metal tabs together in the shape a bracelet. This helps prevent the sharp
ends from puncturing other samples.

Refrigerate the samples in a cooler with a cold pack. Bring samples to Kingman Farm before
6:00 p.m. on the day of sampling. If you need the sample picked up, please call Ann at
Kingman Farm (749-1565), or at home (749-3880).

Ideally, samples should be processed within one hour. If this is not possible the samples may
be refrigerated below 10 degrees C and stored for up to six hours.

10. To review this procedure you may borrow the Processing Fecal Coliform video.

C. Processing the sample (in the lab):

1.

2.

Check the incubator temperature. it should be 44.5 (+ 0.2) degrees C.

Disinfect the working surface with Lysol spray disinfectant or alcohol. Wash your hands.
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9.

UV-sterilize all filtration equipment for at least ten minutes. The filtration apparatus should
be placed in the UV-sterilizer with the inside of the funnel facing towards the bulb. Place the
filter funnel base into the flask.

To begin processing the sample, remove the cover of the Petri dish and pack up side down on
the lab surface. It is important to make sure that you do not touch the inside of the Petri
dish at any time. Place a sterile absorbent pad aseptically into the bottom of the Petri dish,
by using the sterile pad dispenser. Twist the cap off the plastic ampule. Then squeeze the
nutrient medium onto the absorbent pad. NOTE: It is not necessary to get every drop of the
medium. _

Sterilize a pair of forceps by dipping them open into a container of alcohol and then flaming
them. Using a pair of sterile forceps, place a membrane filter on the steel support of the
filtration assembly. Keep the filter flat, grid side up, and discard the blue protective paper.
Place the funnel over the filter. Rinse a little buffer solution into the funnel and allow it to
drip into the glass base. Check for leaks. If there is a leak, remove the funnel and reattach.
For the first run (as a blank), simply filter a bottle of buffer solution to test the setup for
possible contamination.

Shake the bag containing the sample 20-30 times to thoroughly mix. Open the sample bag
and pipette the desired dilution amount into a fresh bottle of buffer solution. Slowly pour the
diluted sample into the filter funnel.

Filter the sample using a vacuum pump or hand pump. When the water is completely filtered,
rinse the inside of the funnel with a new bottle of phosphate buffer solation. This ensures that
all of the coliform washes onto the filter.

Use alcohol to sterilize forceps before lifting membrane from filter. After lifting the funnel,
remove the membrane filter from the support with sterile forceps. Place the filter to the
absorbent pad in the Petri dish grid side up. NOTE: The filter should be placed on the pad
using a "rolling action", touching one end first and proceeding to the other side. Be careful to
avoid trapping air bubbles under the membrane. Remember to replace the Petri dish cover.
After replacing the cover to the Petri dish, tap the bottom of the dish to get the nutrient
medium to go into the membrane.

Between site samples, UV-sterilize the funnel, filter, and forceps for three minutes.

10. To process the next sample, rinse the bottom of the funnel with sterile phosphate buffer.

Clean the steel support and funnel with alcohol. Wipe excess water from the steel support
with a tissue. Wash your hands between each sample.

11. Filter a sample of buffer at the end of a series of samples as a negative control. Other controls

might be duplicating a sample or performing split samples with another filtering location.
Run a blank filtration of buffer in the middle of the testing. This will aliow for the data
before the middle test to be valid in case the end control came up positive. Also, to ensure
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12.

13.

14.

15.

16.

17.

quality, a second filtration must be performed for 10% of the samples (evenly distributed) in
order to ensure that results can be replicated.

Enclose the Petri dishes in a tightly closed and labeled Whirlpak bag. You may place up to
four dishes in a bag (stacked two on top of each other, two deep).

Once a series of samples has been filtered and the Petri dishes bagged, slide the bags into the
Petri dish rack. Make sure that the Petri dishes are placed upside down. This is so that the
condensation that forms does not ruin the sample. Submerse the rack in a water incubator set
exactly at 44.5 degrees C and let the samples incubate for 24 hours.

After 24 hours (+/- two hours), remove the dishes and count the number of colonies with a
blue, metallic sheen which have grown on the filter paper. Use a dissecting microscope set at
10X if available. This count gives an approximation of the number of fecal coliform bacteria
in 100 mL of water.

For each sample, record the number of colonies per 100 ml sample on the data sheet. To do
this use this formula:

(# of colonies) x (100ml)

= colonies/100mi
# of ml used in sample

When you are finished counting the colonies, sterilize the Petri dishes for 35 minutes.
Dispose of filters or refrigerate for later viewing.

After sterilizing the Petri dishes, dispose of the pad and filter properly, wash in plain hot
water.

Troubleshooting the process (some helpful hints):

If there is a ring around the filter, you probably did not have the filtration assembly closed
properly.

If colonies do not Jook rounded, the water was not completely filtered.

There might be some other colonies present on the filter besides the blue colonies with the
metallic sheen. (These other colonies are most likely to be yellow.) That's OK — they are
bacteria other than fecal coliform bacteria. However, do not include them in your count on
the data sheet.

The accepted range for colonies to be counted on a membrare filter is 20-80 colonies. If you

have more than 200 colonies, use a smaller dilution or write TNTC (i.e., Too Numerous To
Count) on the data sheet.
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Table 3: Suggested Sample Volumes for Membrane Filter Fecal Coliform Test (taken from
“Standard Methods”™)

Volume To Be Filtered (ml)

Water Source

100 10 1 0.1 0.01 0.001

Lakes, reservoirs

X
Wells, spring X

Water supply intake

A B

Natural bathing waters

T
he

et bl bt

Sewage treatment plant

-

Farms, ponds, rivers 4

Ead et ket P b

Storm water runoff X

Raw municipal sewage X

el Ed P o
>

Feedlot runoff X
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"GREAT BAY-COAST WATCH TIP SHEET

WATER TEMP:
Make sure thermometer is in water for at least three minutes. Read it while it is still in the water.
Read the thermometer while it is straight up and down.

DISSOLVED OXYGEN:

Make sure the tube is touching bottom of the BOD bottle when decanting water from the bucket?
Did you count the seconds it takes to fill the bottle and then let it overflow twice more?

Did you remove the tube slowly while still flowing?

Is the bottle full after removing the tube?

Add pillow #1, followed by pillow #2 - then stopper the bottle. Was the bottle agitated properly‘?
Are there air bubbles trapped inside? (Start over if there are.)

pH: :

Is calibration correct? ,

Are the bottles in order?

Have you remembered to bring a container of fresh water?

Are the buffer bottles filled?

Did you remove blacf/cap from the meter to measure the pH?

Did you throw out the rinse buffer after sampling is completed, and then clean and dry bottles?
After testing is done, did you follow directions for refilling the “test buffer” bottle?

SALINITY:

Did you fill below the lip on the hydrometer jar?

Did you put thermometer and hydrometer into the cylinder at the same time?
Did you wait three minutes to read the thermometer?

Did you remove the thermometer before trying to read the hydrometer?

Did you read from the bottom of the meniscus in reading the hydrometer?
Did you use chart on the field data sheet to mark the water line? '

Did you use the temp chart and salinity conversion charts correctly?

BACK TO D.O. TEST:

Did you add the third pillow and make sure grains are dissolved?

Did you pour down the side of the cylmder rather than dumping water in?
Did you fill burette to zero?

Did you clear the bubbles?

Did you add titrant carefully and stir?

Did you add eight drops of starch?

Is the color completely clear?

Did you do the test twice?

DID YOU CLEAN AND DRY THE EQUIPMENT?

DID YOU PUT ALL EQUIPMENT AWAY PROPERLY!
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APPENDIX 1

13" Sampling Season for Great Bay Coast Watch

Contacts: Address
GBCW
. Coop. Ext./ Sea grant
Kingman Farm Kingman Farm / UNH
14603)-749-1565 Durham, NH 03824
- Fax 1-(603) -743-3997 0
Ann S. Reid o ounh urh.od
1-(603) -749-3830 (H) gbew@ceunh.unh.edu
Sharon Meeker web site
1-(603)-659-5441 () www.gbcw.unh.edu
Dates to Remember 2002:
February
i1 M 1-4:30PM Gathering GBCW Secchi/Valentine’s
March
6 W 7:00-8:30 PM GBCW Annual Meeting
@ NH Fish and Game
Speaker: Rob Roseen
Topic:
Groundwater Discharge and Nutrient Loading to
the Great Bay Estuary

12 T 5:00-7:00 PM Phytoplankton Training
20 W 5:00-7:00 PM Training New volunteers
27 W 5:00-7:00 PM Training New volunteers
April

3 W 5:00-7:00 PM GBCW Monthly Meeting

17 & 18 12:00 - 5:00 PM  Quality Control Quality Assurance
Sign up for a 1.5 hr. session

29 M AliDay Sampling (1% sampling of 13% season)
May

8 W 5:00-7:00 PM GBCW Monthly Meeting

28 T All Day Sampling



June

5 W 5:00-7:00 PM
25 T All Day
July
17 or 18th  5:00-8:00PM
22-26 Week
25 Th AllDay
August
7or8 12:00 - 5:00 PM
260 M
September
4 W 5:00-7:00 PM
21 S Low Tide

23 M AllDay
October
2 W 5:00-7:00 PM
18 F All Day
2 T All Day
November
6 w  All Day
13 or 14 6:00 — 9:00 PM
December '
56 Th& F
12 Th 10:00-3:00 PM

GBCW Monthly Meeting
Sampling

BBQ—

and joint meeting of

Great Bay Stewards—
Great Bay Coast Watch and the
Great Bay Wildlife Refuge
National Marine Educators

Association (NMEA) 2002
Conference in Connecticut

Sampling

“Q AQC”

Quality Assurance Quality Control
Sign up for a 1.5 hr. session
Sampling

GBCW Mohthly Meeting
Coastal Cleanup
Sampling

GBCW Monthly Meeting
30™ Anniversary

Clean Water Act

Special water quality
Sampling projects
Sampling

Sampling
Chili and Chowdah

Kit Clean-Up and Inventory
Docent Holiday Lunch






Tidal and Sampling Times for 2002 Season

Adjustment| 29-Apr|28-Mayi{ 25-Jun| 25-Jul 26-Aug| 23-Sep| 22-Oct| 06-Nov

LOW 7:28 7:11 6:08 6:38 8:02 6:53 6:19 5:22

HIGH 13:44| 13:28) 12:23| 12:52] 14:12] 13:02] 12:27] 11:35

Site 1 Low1:50| 9:18 | 9:01 | 7:58 | 8:28 | 9:52 | 8:43 | 8:09 | 7:12
Peninsula - Oyster River | sicH| 1:45| 15:29 | 15:13 | 14:08 | 14:37 | 15:57 | 14:47{ 14:12 | 1:3:20
Site 2 Low [2:00f 9:28 | 9:11 | 8:08 | 8: 10:02 | 8:53 | 8:19 | 7:22
Jackson Laboratory |woH|(2:00| 15:44 | 15:28 | 14:23 | 14:52 | 16:12 | 15:02 | 14:27 | 13:35
Site 3 Low [3:00| 10:28| 10:11 | 9:08 | 9:38 | 11:02| 9:53 | 9:19 | $:22
Lamprey River HIGH|2:40| 16:24 | 16:08 | 15:03 | 15:32 | 16:52 | 15:42 | 15:07 | 14:15
Site 4 LOW | 2:45 ‘10:13 9:56 | 8:53 | 9:23 | 10:47{ 9:38 | 9:04 | 8:07

Depot Road (Sandy Pt) |mocn|2:45{ 16:29 | 16:13 | 15:08 | 15:37 | 16:57 | 15:47 | 15:12 | 14:20
Site § Low 12:40) 10:08} 9:51 | 8:48 | 9:18 [ 10:42 | 9:33 | 8:59 | 8:02
Portsmouth Country Club| HeH|{2:20| 16:04 | 15:48 { 14:43 | 15:12 | 16:32 | 15:22 | 14:47 | 13:55
Site 6 LOW [2:00] 9:28 | 9:11 | 8:08 | 8:38 [ 10:02| 8:53 | 8:19 | 7-22

Fox Point HIGH | 2:00| 15:44 | 15:28 | 14:23 | 14:52 | 16:12 | 15:02 { 14:27 | 13:35

Site 7 Low |1:50( 9:18 | 9:01 | 7:58 | 8:28 | 9:52 | 8:43 | 8:09 | 7:12

Cedar Point HIGH | 1:55 15:39 | 15:23 | 14:18 | 14:47 | 16:07 | 14:57 | 14:22 ] 13:30
Site 9 LOW 11:20| 8:48 | 8:31 | 7:28 | 7:58 | 9:22 | 8:13 | 7:39 | 6:42

~ Cocheco River HIGH | 1:201 15:04 | 14:48 | 13:43 | 14:12 | 15:32 | 14:22 | 13:47 | 12:55
Site 10 ow |1:20| 8:48 | 8:31 | 7:28 | 7:58 | 9:22 | 8:13 | 7:39 | 6:42
Piscataqua River  [mcH|1:20] 15:04 | 14:48 | 13:43 | 14:12 | 15:32 | 14:22 | 13:47 | 12:55
Site 11 Low |0:16| 7:44 | 7:27 | 6:24 | 6:54 | 8:18 | 7:09 | 6:35 | 5:38
Coastal Marine Lab  |1c1{0:16| 14:00 | 13:44 | 12:39 { 13:08 | 14:28 | 13:18 | 12:43 | 11:51

II1
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;&djnstment 29-Apri28-May| 25-Jun| 25-Jul 26-Awng| 23-Sep| 22-Oct| 06-Nov

LOW 7:28 7:11 6:08 6:38 8:02 6:53 6:19 5:22

HIGH 13:44] 13:28§ 12:23} 12:52| 14:12| 13:02] 1227 11:35

Site 12 LW |3:00} 10:28] 10:11 | 9:08 | 9:38 | 11:02| 9:53 | 9:19 | 8:22
Newmarket STP HIGH [ 3:00( 16:44 | 16:28 | 15:23 | 15:52 | 17:12 | 16:02 | 15:27 | 14:35
Site 13 Low {3:00; 10:28| 10:11 | 9:08 | 9:38 | 11:02] 9:53 | 9:19 | 8:22
Marina Falls Landing | #6x(3:00] 16:44| 16:28 | 15:23 | 15:52 | 17:12 | 16:02 | 15:27 I4:35l
Site 14 Low 3:00] 10:28 10:11 | 9:08 | 9:38 | 11:02 | 9:53 | 9:19 | 8:22
Fowler's Dock wiGH [ 3:00( 16:44 | 16:28 | 15:23 | 15:52 | 17:12 | 16:02 | 15:27{ 14:35
Site 15 Low1:00| 8:28 | 8:11 | 7:08 | 7:38 | 9:02 | 7:53 7:1§ 6:22
Patten Yacht Yard, Inc. |wmon{1:00( 14:44 14:28 | 13:23 | 13:52 | 15:12 | 14:02 | 13:27{ 12:35 ]
Site 16 LOW {2:50) 10:18 10:01 | 8:58 | 9:28 | 10:52| 9:43 | 9:09 | 8:12
Exeter Docks HIGH {3:10 16:54| 16:38 | 15:33 | 16:02 | 17:22 | 16:12 | 15:37 | 14:45
Site 17 Low |2:50| 10:18 10:0'1 8:58 | 9:28 [ 10:52| 9:43 | 9:09 | 8:12

- Dover Foot Bridge | tucu|3:10} 16:54| 16:38 | 15:33 | 16:02 | 17:22 | 16:12 | 15:37 | 14:45
Site 18 LOow|1:16| 8:44 | 8:27 | 7:24 | 7:54 | 9:18 | 8:09 | 7:35 | 6:38
Maplewood Ave HIGH | 1:16] 15:00 | 14:44 | 13:39 | 14:08 | 15:28 | 14:18 | 13:43 | 12:51
Site 19 Low [1:16| 8:44 | 8:27 | 7:24 | 7:54 | 9:18 | 8:00 | 7:35 [ 6:38
Bartlett St. HIGH | 1:16| 15:00 | 14:44 | 13:39 | 14:08 | 15:28 | 14:18 | 13:43 | 12:51
Site 20 Low[1:16f 8:44 | 8:27 | 7:24 | 7:54 | 9:18 | 8:09 | 7:35 | 6:38
Junkins Ave. HIGH | 1:16] 15:00 | 14:44 | 13:39 | 14:08 | 15:28 | 14:18 | 13:43 | 12:51
Site 21 Low |1:16| 8:44 | 8:27 | 7:24 | 7:54 | 9:18 | 8:00 | 7:35 | 6:38
Pleasant St. HIGH [ 1:16( 15:00 | 14:44 | 13:39 | 14:08 | 15:28 | 14:18 | 13:43 | 12:51
Site 22 HIGH | 1:16| 15:00 { 14:44 | 13:39 | 14:08 | 15:28 | 14:18 { 13:43 | 12:51

Little Harbor School

Revised 02/08/2002







maron

2002

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
FERAUARY APRIL \_ N
$ MOT W T.F s S M OT W T F oS
112 123 4 5 &

1 4 3 6 ? 8 9
10 13 11 13 14 15 16
17 i8 19 20 21 11 13
24 15 25 27 18

7 8 ¥ 10 113 13

14 5 16 17 14 19 20
21 21 13 4 25 16 27
8 29 30

High Tlde: 12,04 arm, 11:28 pm
Low Tige: 6:10 am, 6:39 pm
Sunilse; 6:18 am, Sunset; 5:28 pm

High Tida: 12:33 am, 1:08 pm
Low Tide: 703 ams, 2228 p
Sunilse: §:27 am, Sunsel: 3:30 prm

High Tide: 1:43 am, 2:12 pm
Low Tidg: 7:57 am, &:09 pm
Suntize: 6:1% min, Sunset: 5:30 pin

10

1tigh Fide: B;44 am. $:22 pm
Low Tlde: 2:28'am, 1:05 pm
6:02 am, Sunsek: 3:40 pm

HIgh Vidé; 2:36 am, 0 pm
Low Tidc; 0:55 am, %504 pin
Sunrlie: 6113 am, Sunsel; 5:32 pm

High Tide: 333 am, 4:13 pm
956 s, 10:13 pm
Suntise: 6:11 am, Sussat: 5:34 pm

6

Monthly Meeting
7-8:30 PM

High Yida: 4:33 am, 3:21 pme
Low Vido: 11:03 sm, 11148 pmy
Sunrlse: 6:09 any, Sunsel: 335 pn

High Ttde: 8:38 any, 6:20 pm
Low Tldaz 1 am
Suneisa: 6:00 am, Sunset: $:3F pm

8

High THe: 6:46 arn, 7:48 pin

A6 am, Suneai: 5238 pm

9

High Trde: 7:49 am, 8:3) pm
Low Tide: 1:31 am, 207 pm
m:i:: 504 am, Sunier: 539 pin

1

tilgh Tide; 9:32 am, 1003 pm
am, 3:51 pm

12

Phytoplankton
Training
5:00-7:00 PM

High Tide: 10514 am, 10:42 pm
low Tide: 402 am, 4:31 pm
Simwite: 5:59 aic, Sunsel: 5:43 pin

13

High Tide: 10:52 an, 11:15 pm

Sunijie: 5:37 am, Sumet: 5:44 pm

14

High Fhce: 11:17 amy, 11146 pm
Low Tida: $:16 am, 5:37 pm
Sunrise; .55 am, Suniet; 5143 pm

559 arn, 5:08 pink
Sunilie: 5:33 am, Sunsel: ¥:44 pmr

16

Migh Thde: 1214 12:34 pin
Low Tida: 6:23 sm, £:38 pm
Sunrise; 5:54 am, Sunsets 5:47 pm

St Pauick’s Day

High Thde: 12:48 am, 03 prm
Luw Tide: §:58 any, 2:10 pim
Sunclse: 5:50 am, Sunsel: 549 pint

WHigh Tide; 1:21 am, 1:46 pin
low Tide: 7:34 gm, 7:45 pin

Sunrhea: 5;4% am, Sunset; 5:50 pm

19

Meeting for
Conservation
Commission
3:00—5:00 PM

 High ¥ida: 1:37 am, 2:27 pm

N O Vernal Equingx
Training

New volunteers
5:00-7:00 PM

High Tide: 2:38 am, 3t 3pm

21

High Tide: 3:25 am, 407 pn¥
Low Tide: $:57 am, 10:0) gm
Sunilva: 5:42 am, Suniet: 3133 pm

22

High Tide: 4:70 aen, $:08 pmn
Low Thie: 10,51 km, 0004 pm
41 amy, Suntet: 5:55 pm

Suniis

Innovative
Outreach
Tactics for
Yolunteer
Organizations:
Al Day

High Yidw: S:22 am, 6354 pm
Low Vide; 11156 s
Sunrlre: $:39 #m, Sunsei: $:56 pm

23

N N_ Palm Sunday

High tide: 6:28 amy, 7:1% pm
tanv Tda: 16 am, U0 pm
Sunrise: $:37 am; Sunset: 5:57 pm

Faster

High Yide: 12:28 zm, 1:11 pmn

“.w I—
Low Tide: 6:45 arn, 7 04 pm

Suntise: 5:24 am, Sunset: 6:06 pm

25

Sumiise: 5:35 am, Sunsedt 5:39 p

20

High Tide: 8:35 am, 9,13 pm
Luw Tie 9 e, 2136 pm
Sunrise: 533 ain, Hinset: §:00 pm

New volunteers
5:00-7:00 PM

High Tile: 9:31 sm, 1003 pm
16 4m, 3:49 pm
Sunrise; 5:32 as, Sunset: 6:02 pmy

N Mw Flest Day of Passover

High Thie: 10:25 am, 10:52 pn
Cow Id
Suntlyes; 5:00 ams, Suhset: 6:03 pm

Good Frlday

29

17 am, 11:60 pm
az am, 5:27 pm
Suntlse: 5128 am, Sunsed: 604 pire

30

High Tigde: 11:06 pm
Low Tida: 5:54 am, b:15 pm
Sundse: $:26 an, Sunser: £:05 pay




ApI I
SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

- 2002

SATURDAY

MARCH
T W T F

14 5 6 ¥ 8
10 1 t2 13 14 15
17 18 19 20 21 M
24 25 26 27 18 29
3

23
30

High Tide; 1:18 am, 1:54 pm
Low Teda: 7:18 any, 7:55 pm
Sunibse; 5:23 am, Synyet: 608 pm

2

High Tide: 2:09 ain, 2:31 pm
low Tide: 8:34 any, 8:49 pin
Jumtite: 5121 am, bunset: 6:09 pm

3

Monthly Mtg.
5-7 PM

High Tide: 3:04 &m, 3:52 pm
tow Tide: 9:33 any, 9:48 pjn
Sunrise; 5:19 am, Sunsall 6:10 pm

4

High Iide; 404 sm, 4:57 pm
Low Tide: 19:37 sm, 13:53 pr
Sunrize: $:17 am, Sunsen: 6:11 pen

5

High Tide: 5:04 am, 604 par

Suntlsc; 5:15 am, Sunset: 6:12 pm

6

High Hile: 6:17 am, 7:07 pmi
Low Tida: 12:Dtram, 12:45 pm

Sunyise: 5:14 am, Sunsel; 6:14 pm

Tiigh Tide: 8:10 am, 9:03
Low Tide: 105 am, 2:46 pin

Sunrlye: 6:1% am, m::.nﬂu;m pm

14

High ¥ide: 5:59 any, £:51 pm
tow 1)de; 12:31 pm
Suntlse: $:48 am, Sunzet: 7:32 pun

Gwﬂ:m... Saving Thine
Beglas 2:00 am

8

High “:n.__ 9:16 any, 954 pmy
Law Fide: JU3 am, 336 pn
Sunslye: 6:10 2, Sunsat: 7:16 pm

@ Meeting for
Conservation

Commission
3:00—5:00 PM

High Yide: 1004 arm, 10:32 pin
Low Tide: 3:51 am, 4220 pm
Suaiie: 6:08 am, Sun

10

High Tida: 10:47 am, 11:08 pin
Low Tides 4:36 arn, 4:58 pm
Suntiye: 6:06 am, Sunser; 7218 pm

11

High Tide: 11:25 am, 11:40 pm
Low Thie:
Sunrlie: 6:03 am, Sunser: 710 pm

12

High Tide: 1241 pm
150 am, DY pm
Sunilse; 607 am, Suran 7:20 pm

;\.—n m Patriots” Day

FAIZh Fhfo: 1504 am, 1:44 pm
Low Tide: 7232 am, 7:30 pirs
Sunthe: 5:58 am, Sunsel: 7:24 pri

16

High Tide: 1:40 ar, 2:22 pm
Low Tlde: B:09 any, 8:36 pm
Sunrhye: $:57 a0, Sunset: 7126 pm

17

Quality Control Quality Assurance

18

12:00 - 5:00 PM

Hlgh Tide: 2:26 am, 3:04 ym
Low ilde: 30 am, B:58 perm
u::?.n“ 5:5%am, Sunkel! 7327 pin

High Tide; 3:09 am, 1,51 pm
Low Thie; 9:36 am, 9:48 pm
Sunrise: $:53 am, Sunset; 7:18 pm

19

Hlgh Tida: 3:58 sm, 4:46 pin
Low Tide: 19:18 am, 10:41 pm
Sumwlye: 5:5% am, Sumal: 7129 pm

120

13

I am, :_"._m pm
Low Tlde: 6:14 4m, 6:33 pmy
Sunvise: 5:0F am, Sunier: 7322 pm

High Tide: 4:88 am, §:47
Low 1ida: 33127 em,
Sunrise: $:49 am, Suny

22

High Tida: 7:06 agm, 7:55 pm
Low Tide: 12:5) am, 135 pin
Suptlse: 5:46 sm, Sumel: 7133 pm

23

High Tide: 8:12 any, 8:54 pn
Low Tid 2:35 pm
Sumilie: 5143 am, Sunsel: 7:34 pm

24

High Tkle: 9:t5 am, 3;48 pm
Low, Tide: 3.4 am, 337 pm
Sunrlse; 5:43 o, Sunscl: 7193 pm

25

Sungjsa: 3:42 am, Sunsei; 736 pin

26

High Tide: 11:08 am, #1:38 pm
Low Tide: 4:54 any, 5:14 pm
Sunrise: Am, Junset: 7:38 pm

27

High Fidu: | 160 pm
Law Tde & am, 6:0% pin
Sunstie: 3:39 am, Sunsel: 7:39 pm

28

High Tide: t2:16 am; £2:52 pn
Low Tide: §:37 3, 6:51 pm
Sunrlse: 5:37 am, Sunset: 7:40 pin

29

111gh Tida: 1:04 am, 1;44 pm
Law tide: 7:28 am, 7:40 pm
Sunrise: 5:36 4nr, Sunset: 7:41 pm

w NH Coastal
Program
INH Estuaries
Project

10:00 AM-—
4:00 PM

High Tldez 1:53 am, T:A2 pm
Law Tide: 8:20 am, 8.
Sumelse; 5:14 2m, Sunsed: 7:42 pin

MAY
T W I F
i 2 3
5 & 7 a 9 i
1213 14 15,16 17
120 a1 22 23 24
26 17 20 19 30 31

11
1
5

«




may

SUNDAY

‘MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

2002

High Thig: 6:39 am, 7-28 pm

Sunrise: 5:17 am, Suival: 7148 par

AFPRIL
w T

1 2 3 4 5
7 8 -% 10 11 12

-

14 15 18 17 18 1%
1 12 23 24 25 26
18 23 30

13
0
7

1

High Tide: £:44 am, 1:31 pin
Low Tide: 9117 am, 9:24 pm
Sunrite: 3:33 am, Sunsel 7:44 prn

7

High Tida: 1718 am, 4:3% pm
Law Tide: 1009 am, 10522 pm
Sunrlse! 5:31 am, Sumel- 745 pm

3

High Flis; 4:35 am, 5:29 pmy
Low Tlde: 11:07 sm, V:13 pn.
Sundye: $:30 am, Sunsel: 7:46 pm

SATURDAY -
4

4

High Tide: 5:36 am, &;30 pm
208 pm
Sunilsar $:28 wm, Sunset: 2:47 p

High Tide: 7:40 arn, B:11 pm
Low Vlde: 1:30 am, Z:03 pm
Suniise: 5:26 am, Sunsel; 7:30 pm

/

Mecting for
Conservation

- Commission
3:00

High Tide; 8:36 am, 3:09 pm
Law fidas 2:2F am, 1:53 pm
Sunrise: §:24 am, Sunset: 7:51 pm

5:00 PM

8

- Monthly Meating
57 PM

27 am, 951 pm
17 am, 3236 pin

Suniise: 5323 am, Junsel; 7:52 pm

9

High Tide: 10:12 am, 10:28 pm
Low Tide: 4:02 am, 4:16 pm
Sunrlie: 5:22 ai, Sunset: 7:53 pod

10

High Tidat 10:53 am, 1103 pm
Low Tide: 4:43 am, £:3) pin
Sunidse: $:21 ar, Suntes: 754 pm

|W—; N Mother's Day

High Tide: §2:08 pin
v , 5:59 prn
18 an, Sunsel. 7:57 pim

19

High Fide: 4:39 aip, 5:30
Low Tida: 11:09 am, 11:29
Suniise: 3:10 sm, Suntet: B:04 pm

13

High Tide: 12:10 am, 12:45 pm
Low Thle: 6:12 am, 6134 pmy
Supslse: §:17 am, Sunsel: 7158 piny

14

High Ttde: 12:44 am, 1:23 pm
Lurw Tid
Sunrise:

;16 am, Supset: 7139 pm

15

2 am, 131 pm

16

High Tide: 103 wm, 2:48 pm
132 am, 8;38 pm
14 am, Sunset: B:UHpm

et

High Tide: 2:50 am, 3:37 pm
low Tide: 9:1% am, 3:29 pm
X amy, Sunset: 8201 pm

1 __

High tide: 11:31 am, 1196 pm
Low Thde: 5:20 am, 5:25 pm
Sunilse: %:20 am, Sunsel; 7:56 pnt

18

High Tide: 3142 am, 431 pin
Low Thie: ¥0:12 am, 10:26 proy
Suntlse: $:12 am, Sunsce B:03 pm

Vicloria Day
{Canada}

20

High Tide: 5:41 am, 631 pm.
taw Tide: 12:09 pm
Sunilye: 5:40 am, Suniel: §:05 pin

21

High Tide: 6:4B am, 7:37 pm

23

High Twe: B:37 am, 9:2% pm
Low Tide: 2:44 am, 3:06 pm
‘Suniive: 507 am, Sunsal: 8:08 pm

24

High Tids: 9:56¢ mm, 10:17 pm
Low Tide; 3:43 am, 4:00 pm
Simrlse: 505 am, _u.:za: B8:09 pm

25

High Tide: 10:52 1107 ym
Low Thie: 4:5% pm
Surrlae: 303 am, Sunsens 010 pia

26

@,

High Tide 11:45 am, 11:55 pm
Low Tide: 5:91 am, 5141 pm
Sunise: 5:05 arg, Sunget: 8:11 pm

Memorlal Day
{observed)

27

High Tide: 12:37 pm
Low Tid 2 am, 6:30 pmi
Sunrise:; 5:04 am, Su

Low The: 7:11 a

Sundlse: 5:00 am, Sunsel: B:13 pm

29

High Thia; 1:32 em, 1118 pm
Law Tide: 8:01 am, 869 pio
Sunrl 03 im, Sunsel: @214 pm

{tradltionaly

w o Memorial Day

High Tida: 2:31 am, 3:09 pin
Lyw Tide: 8:51 am, %:00 pm
Sunsfse: 5:01 am, Sunsed: B:15 pm

31

12 any, 400 pin
AT am, 9:53 pm
Suntrat $:02 amy, Suniet: 816 pm

- JuNe
s M T W T F §

6 17 18 13 20 21 2%
23 24 25 16 27 18 19
30




june

2002

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
MAY JuLy \_
5 M T W T F 5§ S M T W T F §
L S R | t & 3 4 6 6

12 13 14 15 6 17 18
19 20 25 22 13 14 15
26 27 28 19 N N

7 8 9% 1011 12 13
14 15 16 17 18 19 20
I 23 23 1428 26 7
28 29 30 M

Figh Yide: 4:04-2rn, 4:54 pm
Low Tide: 10134 am, 10:49 pm
m:....:n..u.d. aim, Sunses; 8:36 pia

Suntlee: 500 am, Sunsel: B:17 prm

High Tide; 5:55 am, B:40 pra
Low Tide: 12:10 pin
Sunrlze: 5:00 sm, Suniel: B:18 pm

High Thle: 6:52 s, 7:31 pm
Low Tlde: 12:45 am, 1:1) pin
Sunilio: 4:59 en, Sunset: 8:19 pm

Monthly Meeting
57 PM

High Tida: F:48 am, 8:18 pm

Sunrise; 4:5% sin, Suniel: B:20 pin

High Thla; 8:41 am, 902 pn
Low Tide: 2:34 am, 2:45 pm
Sunilsa: 4:58 amy, m,:.‘un: 8:10 prn

8 am, Sume: 521 pm

3

High Tide: 10:18 wim, 10:12 pm
Low Yide: 4:08 am.4.08 pm
Sunvisa; 438 amy, Sunset: 821 pen

9

High Tlde: 1058 am, 11.G0pm
Low Thia: 4:47 am, 4:42 pm
e: 4:38 am, Sunset: 4:12 pm

5
. \— @ Father's Day

High Tide: 3:29 am, 4:37 pm
Low Vide: 957 an1, 10:14 pm
Suntie; A4:58 wp, Sunse

10

High Tide; 11:39 um
Low Tidp: 5:17 ani.
Sundlge: 4:55 am, Su

11

High Tide; 12:28 pen
tow Tide: bh am, bite pm
Suniise: 4:58

Sunset: 8:23 pm

12

gl Tide: 12:09 am, 1:02 pm

13

High Tide: 1:01 am, 1:46 pin
Low Fide: 230 am, 7:14 pmy
Sunilse: 4:58 am, Suntel: B:24 pm

Flag Day

High Tidwi $:47 am, 333 pm
Luw Tide: 8:16 smy, 8:34 pme
Sunulie; 4:98 am, Suesel; 8:24 pm

15

High Tide: 2:36 ain, 3:23 prm
Low Tide: 9:08 am, 5:17 pin
Sumira; 4:38 arn, Sunsel; 8:15 pm

17

High Tide:'4:27 ain,
Law Hde: 10:5)
Suntlie: 4:56 am, Sunsen 8:25 pin

18

High Tide; 5:28 ant, 6:11 piy
11:48 am
1:34 am, Suniet: 8:26 pm

High Thie: 6:32 am, 7:10 prm
Low Thte: 12:21 am, 12:47 pm
Sunrise, 4:38 arm, Sunsel: 8:36 pm

20

High Tide: 7:37 am, 800 pm
Low Tide: 1:26 an, 1:4p'¢m
Sunriigz 4:38 am, Sumsct: 8:27 B

Surnmer Solstice

21

High Tide; 5:4t am, 904 pm
Low Tides 31:30 am, 2:43 pm
$unrlee: 4:50 am, Sunset: 6:27 pin

22

High trda; 942 am, 9:58 prm
Low Tids: 3130 amm, 3:39 pm
Sunrhse; 4:58 wm, Sunael: 8:27 pm

23

:_a__ Tide: 16:19 2, 10:49 pm
Luw Tide: 4:26 sm, 432 pin
Suarisa: 4:56 am, Sunset: B:27 pm

High Yide: 332 am, 4:44 pin
Low Tide: 3:57 am, \0:0 ) pm
Sunrise: 501 am, Sunsal: 8:28 pm

24

High Tida: 11:31 am, 11:39 pm
Low Tide 5118 atn, 5:21 pmi
Sumiisar 4:38 am, Sunsel: 8:27 pim

High Tide: 12:23 pm
Low Tide: 6:08 ami, 6:12 pm
Suntise: 4:5% am, Sunset; §:16 pm

26

High Tide: 12:27 am, 1117 pm
56 am, 700 pm
3 arm, Sunsel: 8:28 pm

27

High Tide: (113 am, 1158 pm
Low Tide: 2:42 am, 7:47 gm
Sunrise: 4:5% am, Suniel: 8:28 pm

28

High Tide: 1:5% am, 2:43 pin
Low Tida: 0:27 am, 8;34 pm
Sul 55:00 am, Supiel: B:38 pm

29

tligh Tkle; 2:45 am, 3:29 pm
Low Hde: 9:92'am, 9:22 pm
Suniises §:00 wmy, Sumiel: 9:18 pin




July

2002

SUNDAY - MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
FUNE \— Canada Day N w &' Independence Day m @
{Canatla)

S M Y W Y OF s ‘

1
2 3 4 5 & 7 8
9 O 11 12 13 14 15
6 17 18 19 10 11 22
oM 26 27 2m 29 High Yide: 4:20 am, 501 pm High Vide: 5:36 amy, 5:47 pm High Tide; 6:02 am, 6:35 pm High Tide: 6:56 am, 7:}3pm High Tide; ¥:51 am, 8:10 pm High Tide: B:43 am, 8:57 pime
o Low Tide: 10:42 am, 11:03 pmy Low Tide: FF:27 am, 11:56 pin Low Thie: 12:50 wm, 1:02 pin Low Yida 5 ary, 1:50 pm Low :_._n_.ﬁ..:_ am, 238 pm

High Tide: 9:36 am, 9:42 pm
L1ow Tide: 3:26 am, 325 {0
Sunrdse: 5.08 mm, Sunaet: 8:26 pm

Sunilse; 5:00 am, Suntet 8:27 pm

Sumise; 5:0% am, Sunsel: 8:27 pm

Suriive: 5:02 win, Sunsel: 8:27 pin

Sumilva: 5:03 am, Sunsel: 8:17 pm

Sunrlee: 5:04 am, Sunses: 8:2} pm

Sunilsa; 5:04 am, Suniet; 8:26 pm

8

High Tide: 10:2) arm, 10:26 pm
Low Tije: 4:42 am, 410 pin
Sunilyn: §:08 am, Sunset: 8:25 pm

9

High Tide; 13:09 am, 13:10 pm
1ure T 457 am, 4:56 pmy
Sunrlse: 5:02 am, Svnre1: 8:25 pmy

10

High Tide: 11:54 an), 11:56 pm
Laswy Tide: 5:41 am, 5:41 pr
Sunrive: u.ﬁu. am, Sunset; B:15 pm

11

High Tide: 12:39 pm
Low Tide: 6:15 am, 6:18 pm
Striulia: 5:08 am, Sunsett 834 pm

12

High Tidaz 12:43 an), 1:26 pm
Lenwe Thde: Pl b am, 14107 pm
Sunilse; 5:0% am, Sunsat: 8:11 pm

13

High Tide: 1:32 sm, 1114 pm
m, B0Y g
arm, Sunset; 8:23 pm

14

Fiigh Tide: 2:23 am, 304 pm
Low Tlde: B:47 am, 9:03 pm
Suartse: 5:14 am, Sunset: 8:22 pm

15

High Tide. 3:16 am, 3:57 pm
Low Tida: 948 am, 104M pin
Sunvise: 5:11 am, Suniet: 8:32 pm

16

High Tide: 4:13 am, £:52 p

Sunelse: 517 am, funset: 8129 pm

17 BBQ— |

18

Great Bay Stewards—
Great Bay Coast Watch and the
Great Bay Wildlife Refuge

Sunrise: 513 am, Sunsel: B2 pm

High Tide: 6:37 am, 6:48 pm
Low Thie: 1208 am, §2:2% pm
Suntiza: 3114 an, Sunsel: B:19 pm

19

iilgh Vide: 7:23 am, 7:40 pm
Low Tige: 1:12 an), 136 pm
Sunilpe: 3:05 an, Sumet: 6:18 pm

21

{Hgh Tide: 93t am, 3:44 pin

22

National Marine

High Tide: 10:28 am, 1037 pm
Low Thy; 4:14 am, 4:19 pin
Sunrlva: 5:18 am, Sunsed: 8:16 pm

23

Educators

High Tide: 11:30 amn, ({16 pm
Low Tide: $-N6 am, 5:10 pm
Sunrise; 5:19 am, Suntel: 8215 pm

24

~ Association (NMEAY 2002

High Tlde: +2:08 pns
1uw Tider 5:54 am, 5137 pm
Suniise: S:2ham, Sunaet: B:id pm

25

Sampling

High Tide: 12112 am, 12.57 pm
Low Tide: 6:38 am, 6:42 pn
Sunrire: 8121 am, Sunset: 8213 pm

26

Conference in Connecticut

High Tide: 12:55 am, 1:33 pm
Low Tide: 7:30 am, 7:2% prm
Surulse: 522 am, Sumoed: 8:42 pin

9 ans, 3.47 pm
am, 326 pm
Sumlsa: §:16 am, Junsel: 8:48 pin

=2

HIgh Tide: 1:37 am, 2:13 pm

High Tide: 2:18 ani, 2:52 pin
Loy Tida: B8 am, B:49 pia
-} Suntlse: 5:24 4m, Sunset: B:10 pm

29

Hlgh Tede; 2:59 am, 3:30 pm
Law Tide: 9:17 am, 9:32 pm

Sunrkse: 5:25 am, Suntel: 6:09 pay

30

High Tide; 3:42 any, 4:12 pm
Law Tida: 9:56 arm, 10:18 pm
Sumslsel $:37 am, Sunset: 8:08 pm

31

High Tide; 4:27 am, 4:54 pim
0:36 wm, 107 pm
Sunrise: $:28 am, Sunsal: B:06 pm

AUGUST
5 M T oW T

1
4 5 6 7 8 9 10
11 12 13 14 13 16 17
16 19 10 2 22 13 24
25 26 27 18 29 30

™
LI )




August

2002

SUNDAY MONDAY TULESDAY WEDINESDAY THURSDAY FRIDAY SATURDAY
LY SEFTEMBER \— M MW
S M T W T F 5§ 5 M T W T F 8§
1 2 3 4 & 6 1 2 3 4 5 & 7
7 8 9 10 11 13 13 8 9 J0 11 12 13 14
14 15 16 17 18 19 20 15- 16 17 18 319 v 23
21 22 13 24 15 26 27 2 23 14 25 26 27 28

b 29 39 3%

9 W

High Tide; 8:15 am, 5:40 pm
Lo Tide: 11:20 am, 1158 pm
Sunriie: 5:2% am, Sunser: 8:05 pm

High Tide) 6:0F am, 6128 pm
Low Tide: 12:08 pm
Suntise: $:30 am, Sunset; 803 pm

16gh Tide: 703 ain, 7:20 pin
Low Thde: 1254 am, 11:59 pme
Sunilsg: $:31 em, Sunsel; 6:02 pm

High Tide: 8:00 am, 8:42 pm
Low Vida: 150 am, 1332 pm
Sunrise: §:32 s, Surnel: 8:01 pm

&

High Tide: 8:36 am, 9:05 pm
Low Tide: 2:45 am, 2:46 pm
Sunelie; 3:33 am, Suniet: 7:59 pm

High Tide: 9:49 213, 9:56 pin
Law Tide: 137 am, 13§ pm
Suntiye: 3:34 ane, Sunsels 7:58 pmy

N :O>OO:

Quality Assurance Quality Control

High Tide: 0:19 am, 10:46 o
Low Tide: 4;37 an, Al pm

“Suntlre: $:05 wm, bohket: 787 pm

27 am, 11:35 pm
(4am, 3119 pm
Sunrise: $136 wm, Suniet: 754 pm

9

High Tkie: 12:13 pm
Lovw Tide: 6.01 am, 609 pm
Sunsiser 5130 s, Sunast; 7:98 pm

10

High Tide; €2:25 am, Va2 pim
tow Tide: 5:48 am, 700 pm
Surslse 5:39 am, Surtaol: 743 pin

T

High Thle: ¥:¥5 am, §:51 pm
i 36 am, 7:53 pm
A0 am, Sunset; 7:50 pm

12

High Tide: 207 am, 2:At pm
Low Thde: 8:25 am, B:47 pm
Suntise: 541 ain, Sunsel: 7:50 pm

13

High Tide: 3:00 am, 3:33 pmv
Low Tide: 9:1% any, 9:44 pin

“Sundlse: 3:42 am, Sunser: 7:48 pin

14

High Yide; 3:58 am, 4:208 pm
Low Tide: 10.09 am, 10:45 pm
Starse: 5:43 amy, Sunset; 7:47 pm

15

High Tide; 4:3% am, 3:26 pm
Low Tide: 11:0% am, 1150 pm
Sunrise: 3:44 am, Sunsct: 7:45 pm

16

High Trdere:04 am, §:28 pin
Low Tide: 12:0% pm
Sunrhe; 545 ym, Sumet 7:43 pm

17

High Tide: 7:11 am, 7:31 pm ]
Low Tide: 12156 am, 1.09 pm
Surulsa: 346 am, Surpet; 7:47 pin

8

High Tide: 8:1R am, 8:34 pm
Lrw Yida: 203 ant, 203 pin

19

High Tide: 9:20 am, 9:33 pm
tow lide; 3:05 am, 3:13 pin
Survkte; 549 arh, Sunren 7:1% prm

20

High Tide: 10:0% am, 10:26 pray
Low Tide: 4.0 am, 408 pm
Sunrise: 5:50 o, u.:;a_." 7137 pm

21

High Tide: 13:05-am, 11:13 pin
Low THiE: 4:51 Zin, 4:57 pin
Sunelin; $:51 am, Sunset: 7:35 pin

22

High Tide: 15:48 am, 1136 pm
Luw Thie: 5:36 gy, 5:41 pm
Suncise: $:82 arh, Sunsel: 7134 pm

23

High Tide: ¥2:27 pm
Low Tide: 6:16 am, §:27 pin
Spnilie: 5:53 arm, Sunse): 7:32 pm

24

High Tide: 12:35 20w, 1:04 pm
Low THde: 6:33 am, 7:0} pm
Sunelses 5:38 amn, Sunset 723 pin

Sunrise: $:47 i, Surust: 7:40 pm

25

High Yide: 1:12 am, 130 pra
Low Thia: 7:28 am, 7:38 pin
Sunitye; 5:56 am, Sunset: 7:29 pim

High Tlds: 1:4% am, 2:k2 pm
Low Thie: B:U2 am, B:16 pm
Suarive: §:57 #m, Suniet: 7127 pm

27

High Tide: 2:37 am, 1148 pm
Luw T(de; B!16 am, 8:55 pm
Sunidye: 5:58 am, Sunsel: 7:26 pm

28

High Tide: 3:06 am, 3:25 pm
Low tide=9:02 am, 9:37 pm
Sunrise: 5:59 an, Sunset: 7:24 pen

29

High Tide: 1548 am, 405 pm
Low Tide: 9:50 sm, 11112 pm
Sudse: 600 drk, Suniel; 7:23 pm

30

High Thfe; £:33 s, 4:50 pm
Luw Tides 10:33 am, 11202 pmy
Sunrise; 6:00 am, Sungel: 7:21 pm

31

THgh Thda; 5:24 am, 5:40 pm
Low Tide: 1122 am
Sunsise: 600 ain, Sumed: 7:1F pra




sepLemper

SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

2002

SATURDAY

1

High Yide! 6:21 ain, 6:36 pin
Low Tlde: 1 1:08 am, 12:16 pin -
Sunilse: 509 ain, Suinal:

N Labor _UEM

High Tide: 720 am, 7:4 pmi
taw Ttde: 1,67 am, 115 pin
Sunilse: 6:04 am, Sunyet. 7:05 pm

3

High Yide: 8:21 am, 833 gm
Low Tide; 207 am, 2114 pm
Sunrise: 6:06 am, Sunyet, 7334 pm

4

Monthly Meeting
5-7 PM

Higlt Tide; 9:18 am, 9:29 pm,
Low Tide: 3:04 wm, 3112 pin
Sunrlye: 6:07 ant, Sunset: 112 pm

5

High Tide: 10:10 xim, 10:2 pm
Low Tide: 3:37 am, 4:07 pm
Sunrlie: 5:08 am, Sunset: 7310 pn

6

High Tide; 11:00 srer, 13:15 pm
Low Tide: 4:47 am, 4:8% pm
m.::_:.. 609 wny, Sunael: 7:08 pm

N Resh Hashanah

High Fide: 11:48 am
35 am, 5:51 pm
10 am, Sunset: 706 pm

HIgh Tide: 12:06 ain, 12:36 pm
Lo Tida: 6,23 am. §:42 pm
- Suni &42 am, Sunsel: 7.05 pm

9

High Tide: 12:57 ant, 1:24 pm
L, 7% pm
am, w.c_.:n. F0) pm

10

High Tide; 1:50 am, 2:15 pm

.: am, 3unse1; F:00 pm

11

High Tide: 2:44 am, 307 pm
Low Tide! 8:3) wm, 3:16 pm
Sunrlie: 6:15 arm, Sunrel; 6:59 gm

12

High Tida: 3:43 am, 405 pm
1 am, 1G2F pm
Suniiser o ; am, Sun: 6157 pm

13

High Tida: 4:4) atm, 503 _._3

SuniBe 8:18 em, u_..._t._o wm pro

14

High Tide: $:4% am, 407 pm
Love Yida: F1AF am
Sunrlse: 6:L9 am, Sunsel: &:54 pm

15

Sinrse: 6:30 am, Sunset: 6:52 pm

Yom Kippur

High Tlde: B:04 am, 8:49 pm
Low Tide: 1:46 any, 2:00 pm
Sunrlse; 6:20 ain, Sunsel: 6:56 pnt

11igh Tide: 9:04 am, §:18 pm
Low Thie: 2:4B am, 300 pm
Sunrdie) 6:27 am, Sunsel; A0 pm

18

Migh Tids; 9:37 am, 10:09 pm
AL un, 354 pm
Sunslsar 6:2) am, Sunsek: 646 pm

19

High Tida: [0:47 am, 10:54 pm

Surwital B! ~.. at, Sunsel: 6:44 pm

20

High Thies 17:22 am, 1435 pm
Law THle: 5:01 amg 5:12 pm
Sunlia: 8175 wtn, Suntel: £:42 pm

N\_ Low Tide

Coastal Cleanup

High Tide: $1:58 am
Low Tida: $:48 s, 6:00 pm
Sunrise: 6:18 am, Sunfel: 6:40 pat

Autumnal Equinox

22

High Tide: 12:11 ain, §2:36 un
Low lida: b1t am, 6:35 pm
€27 arm, Sunselt 6:38 pm

23

Sampling

tiigh Phda; 12:46 are, 102 pm
tow Tide; 6:53 am, 2:00 pm
Sunrise: 6:29 am, Sunsel: :37 pm

24

High Tide; F:20 am, F14 pm
Low Fide: 7:3% amm, 7:45 pm
Sunrise: 6133 am, u_.__:n: 6:35 pm

25

High Tida: 1157 am, 207 pm
Low Tide: 7:57 am, 8:22 pm
Sundise: B:31 am, Sunsel: 6:33 pm

26

High Tide: 2534 am, 2:43 pm
1ow Tide: 832 am, #:D1 pin
Sunrfse: $:32 am, Sunseh 6101 pm

27

High Thle: ¥:04 am, 323 pm
Low Tide: 9:11 ain, 9:45 py
Suntlya: 6:33 arp, Juntel; §:39 pin

28

Higt Tide: :15% am, 4:09 pm
Luw lide: .55 am, 1035 pm
Surulse: 6:1% am, Svusel; §:28 pm

29

igh Tiia: 4:30 &, 501 pry
Low Tida: 10:45 e, |
Sumise; 6:15 am, Sunsel:

30

High Tide: 5:48 am, 6:00 pm
Low Thie: 11;43 am
Sunrive: 6:37 anz, Sungel: 6:24 pm

AUGUST

T W T F
1 2

4 5 & 7 B 9

11 12 13 14 15 16
18 19 20 21 22 13
i5 .26 27 0 213 W

10
17
24
3

QCJOBER
S M T W T F S
1 2 3 4 5

6 7 8 9% 10 11 13
13 14 13 16 17 18 19
0 21 22 23 24 15 16
27 28 23 30 3




wvLLuuucry
SUNDAY

MONDAY

TUESDAY

WEDNLESDAY

THURSDAY

FRIDAY

2002

SATURDAY

SEPTEMiER
§ M T w T F §
i 3 4 5 6 7
8 9 10 11 17 13 14
15 16 17 18 19 ¢ 11
12 23 24 25 26 27 18
2% W

High Tige: 6:5G am, 7:0) pm
32 am, 12:45% pm
Sunriye; 6:38 am, Sunsel: 6:32 pm

2 Monthly
Meeting
5-7 PM

High Tide: 2:51 ain, 8:056 pm
Low Tide: t:34 am, 1:4% pm
Sunilye: 6239 arp, Sunsel: 63210 pm

3

High 1id4: 8:49 am, 985 pm
Law Tida: 2:3% am, 2:49 pm
Sumnlrn: &:41 mm, Sunseli 6119 prn

4

High Tide: 9247 am, 10:04 pni
Low Tide: 3:28 am, ¥:46 pm
Sunilie: 6:41 am, Sunsel: 6117 pry

5

High Trde: 1033 am, 1035 pm
Low Flde: 4;19 am, 4:40 pnr
Sunilse; 8:43 wm, Sunvel: 6:15 un

High Wide: 11:22 am,
Low Tide: 5:08 ant, 5:33 pm
Stnurlse: 6:44 am. Sunset: 6:13 pm

13

High Thde: 5:31 an, 5:48 pry
Low tide: 11:28 am
Sunilse: b:53 -:ru:_..vr._ a o_ c:.

High Tide: 11:25 an, 11:45 pmi
Low Tlde; 515 am, 5:35 pm
m.:.:_ a: 741 .:._. Suissel: 5:49 pm

27

Umf.__m_z Saving Thne
£nds 2:00 am

High Tide: 2:33 am, 2:18 pm
Luw 13de: 8:25 am, 9:07 pin
Stnrlug; 6:10 km, Sunsel: 4:38 pm

High Itda: 1200 poa
Low Tidas 2137 am,'6:24 pm
Surulya! B:4% pm, Suniet: 628 pm

3

High Tidg; 12:39 am, 12:58 pm
Low Tide; 6:45 am, 7:16 pm
Suntlse; G:4F qm, Sungel: 610 pin

9

High Tide; 133 am, 5249 pm
Low Tide: 7:35 am, B:10 pra
Sunrlyer 6148 any, Sunsel: 6:00 pm

10

High Flde: 2:26 am, 2:41 pm

Suruise: 8:49 am, Sunset: 6:08 poh

11

High Tide: $:24 am, 3:38 pm
Low Tida:9:22 am, 1008 pm
Sunrlie: 6:50 am, Suniet 6:04 pm

Columbus nwmf
(taditional)

12

High Tide: 4:25 am, 4639 pis
Low Tidw 10:21 am, 11210 _._:_ .

Columbus Day
{observed)

Thanksgiving Day
{Canada}

14

___-_. tuba, b 30 4, 6132 pm
Leiwe T0ba: 1D:hF am, 12:35 pmy
A4 Sunsel: 3:5% pm

15

High :n»"ﬁau sy, 7737 pme
AD pin
Sunrlse: 6: um agn, Sunset: 5:37 pm

16

Hligti Yede: B9 am, 8:54 pm
Low Tids; 2:22 afo, 2:4 pin
Sunvise: 6158 am, Sungat: 356 pin

17

High Tide: 9:19 arp, 3:4% pn
Low Tide: J:14 srm, 3:32 pm
Sunitsa: 6:37 am, Sunzet: 134 gm

18

30™ Anniversary
Clean Water Act

Special water quality

High Tide: 10:01 am, 10:2% pm
Low Tide: 4-00 am, 4:17 pm
Sunrise: 6:39 am, Supset: 5.3 pra

High Thies 11:36 am
Low Vide: 5:47 nm, £:10 pm

22
Sampling

High Fide; 2120 am, 12:37 pm
tow Tide: 6:19 am, 6:43 pin
Sunriva; 701 sm, Suniel: 5:46 pny

23

Migh Tidk; 12:55 am, 12:59 pm
Low Tide: 6:30 ant, ?:17 pm
Sunsdse: 7:05 am, Sunset: S:43 pm

24

High Tide: 1230 am, 1332 pm
Low Thde: 7:23 am, 7:54 pin
Sunclse: 7:06 am, Sundat) 543 pm

25

High Fide: 2:07 wm, 1:03 pm

Sunalse: 77 ane, Surpet: $:4 pm

1igh Tide: 10:50 din, 1409 priv
Lo Tide: 4:38 am, 4:58 pin

Sunrise: 7,00 am, Sunsel: 351 pin

26

High 1ide; 2:48 &
Low Vide:8:39 am,
Sumiiie; 709 min, Sunset: 5140 p

Suntsa: 6:83 i, Sunsel: 4237 pm

29

itigh Tlde; 4:22 am, 432 pim
Luw Tida: 10:17 am, 1103 pm
Sunize: 6:13 am, Sunsei: 435 pm

30

High Tide; §: uu am, 5;3F pm

Haltoween

31

High Thie; 6224 am, 841 pm
Low Fide: 12144 am, 4237 pm
Suorise: 6:15 arn, Suntel: 4:32 pm

NOVEMBER
T W 1

-
w

1 11 12 13 14 15 &
17 18 19 20 11 12 23




nNuUvEmper

2002

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
cn,_dmmw DECEMBER \_ N
5 M'T W T F 5§ § M T W T £ 3§
1-2 3 4 =5 1.2 3 4.5 6 7
6 7 8 9 10 11 12 B8 10 11 12 13 14
) 13 14 15 16 17-16 19 15 16 7 18" 1% 10 1
0 211 22 313 14 15 26 2 23 M 2% 26 17 18
7 28 29 30 31 9 30 31 :.u_.:m:.quuw_.:..ux:ua High Tide: B:16 am, B:41 pm

Low Tide: {04 am, 129 pm
Svnifse: 6:16 am, Sunser: 4:31 pm

High Tide: 308 am, %:37 pm
Low Tid E

aar, Synset: 4:28 pm

9 =, Suncet; 4:20 pin

High Tide: 9;14 anv, 9:39 pr
Low Tide: 3:02 am, 330 pin
Sunrlse: 6:38 am, Sunsed: 4:1) pm

=

High Yida: 9:57 amn, 18:30 pm
Low Tid|
Sunidier 6220 am, Suntet: 4127 pm

Election Day

High Tide: 10:46 am, 1122 pm
Law Tidae: 4237 aniy, 5:08 pm
Sunrise: 6122 am, Sunser: 4:26 pen

6

Sampling

11 am, 5:59 pm
Sunrse; 6:21 am, Sunsei: 4:25 pm

High Yida: 12005 am, 12:26 pm
Low Tide: 6:12 atn, 6:52 pm
Sunilie: €125 am, Sunaat: 4134 pm

5 .}i

High Tide: 109 am, 1118 pm
Low Tide: 7:04'am, 747 pm
Sureliet 6:16 #m, Sunsee: 4:71 pm

Euw Tide: 2:00 am, 2:26 pm
Suntlie: 6268 arm, Smnel: 4130 pn

9

High Tide: 2.05 amm, 213 pm
Luw Tide: 739 am, 8:44 pm
Sunilse: 637 am, Suased; £:71 gm

\— \— Veterans Day

High Tida: 4:05 am, 4:96 pm
Low Tlda: 10201 am, 10:48 pen
Suntlre: &:30 arn, Sunsenr 2119 pan

12

High Tide; 3:08 any, $:20 pm
06 am, 1447 pm
32 am, Sunsnt: 4:18 pm

13

6:00-9:00 PM
Chili and Chowdah

High Tide: 6:08 am, §:1) pm
Ly Tidde: 12:10 pmy
Sunriva: 6:33 ars, Sunser: 4:17 pm

14

High Thte: F:03 acn, 7:20 pm
Law Tide: 12:14% am, 1:09 pm
Sunilse; 6134 amn, Sunsel 4:16 pmy

15

High Yida: 2153 am, 8:12 pm
Low Thda: 1:36 am, 102 pm
Sunsise: 6:35% am, Sumel; 4:13 pm

16

High Vide; 8:3% am, 8:58 pny
Low 1ide: 2:21 am, 2:48 pi
Surxise: 6:36 ain, Suntel: 4,14 pm

18

High Tide; 9:499 am, 1D:18 pm
Low Thle: 3:38 am, 4:08 pin
Suiwlsn; 5:3% am, Sunser: 4:12 pm

0:23 am, 10:55 pm
12 am, 4143 pm
Sunrlver 6:40 am, Sunsali €:1 1 pm

20

High Tide: 10:56 sm, 11:30 pm
Low Tidn: 4:46 am,_ $:18 pm
Sundlse: 6:49 am, Sunsed: 4:40 pm

21

22

Kit Clean-up?

High Tide; 11:39 am
Law Thkle: 5:19 am, 5:53 pm
Sundlie: 6:43 am, Sunaets 4,09 pm

High Yide; 12:07 am, }2:05 pm
Low Tldat 5:5% ami, 6:F pm
Sundksie; 645 nm, Sunsel: 4:09 pen

23

30 i, 701 pm
Sunrive; §:46 sm, Sundel; §:08 pm

24

Hiigh Tido: 1:26 arn, 1:27 pm
Low Tide: 7:16 oim, 7:55 pm

25

High Vide; 2:12 am, 2:16 pm
Low 1kde: 8:04 am, 5:45 pm

Sumilre; 6:48 any, Sunset: 4:07 pm

26

High Yide: 3:03 am, 3110 pm
Low Hie; 8:57 am, 939 pi
Suntise: 6:49 am, Sunyet: 4:06 par

27

High Tide; 3:59 am, 4:10 pm
Low Tid 7 am, 1037 pm
Sunrlen: 6:31 am, Sunket: 4,06 pm

Thanksgiving

28

High Tida: 4:58 arn, 3:14 pm

29

High Tide: §:58 am, 6:20 pm
Law Tide: 12:1007 pm
Suniite; 6:53 am, Sunset; 4:03 pm

Hanukkah

w O Flist Day of

High Tide: 6:36 am, 7:14 pin
| Low Tide: 12:36 wm, 124} pin

Sunilse; 6:54 umr, Sunyet: 4:G4 nm

Sunrise; 6:47 am, Sunsee: 4:07 pm

0
.




SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

igh Tide: 7:52 am, 8:24 pun
taw Vide: 104 am, Z:12 pn
Sunrlte: 6:55 am, Sunsel: 4:04 pm

2

High Tide: 8:46 am, 9:11 pm
28 4, 3:08 pn
Synise: 6:36 am, Suasel: 41:04 pm.

3

High Tide: 3:37 am, 10:16 pin
Low Tike; 3:2) am, 4:0F pm
Sunstre: 6:57 am, Sunsel: 4:00 pm

4

High Tii 10:27 amn, 11,08 pm
Luw Tide: 4212 am, 4:34 pm
Sunrlse: 6:58 ain, Sutsol: 4:03 pm

Kit Clean-Up

A4 pm
Sunrkse: 6:59 am, Suniet: 403 pm

6

and Inventory

High Thin: 12:00 am, 1207 pm
Low Tide: 5:53 sm, 638 pm~
Sunriss: 700 &m, Sunsat; 4:0) pm

7/

High Tide: 12;32 am, 12:37 pm
Luw Tide: 644 am, 7:26 pmi
Sunilse: ¥:02 am, Sunset: 4:03 pm

.

High Yide: 1:44 am, 1:50'pm
Low Thie: 7:3& wim, 8:19 piy
Sunrlse; 702 am, Sunsat: 493 pm

9

High Tide: 2:37 am, :2:44 pmy

10

Feigh Tide: 3:32 am, 3:40 pm
Low Tile; $:18 sy, 1007 pm
Sunrlsg: 7:04 am, Sunsel: 401 pm

11

High Fide: 4:37 am, 4139 pm
Low T 0:28 am, V1:07 pm

Sunriee: 7703 am, Suntel: 403 pm

12

High Tide; $:23 sm, 5:18 pm

13

High Tédde: 6:15 am, 6:35 pim
Law Tide, 12:28 pmi
Sunrijn: 7:06 wm, Sunsal: 403 pm

14

High Tida: 7:05 am, 730 pmy
Ldw Thia: 1147 am, 1:22 pin
Sunrlse: ¥:07 am, Suoel; 4.0 pm

15

High Tide: 7:50 am. B:21 pm
Low Tlda: 1:35 aim, 2:13 pm
Stznrlee; 708 am, Suny

16

1Hgh Yede: B:31 am, 907 pm
tow Thie: 2:19 am, 2:57 pr
Sunlse: 7.09 am, Sunsel: 4:03 pin

17

High Ttde: 9113 sm, $:49 pm
Low Tide: 259 am, 3118 pm
Sunrise: 7110 am, Sunsed; 4:04 pm

18

H0 4, Sunsel: 4:04 pm

Migh Frde: 10:17 am, 1107 pm
Low Thday 4118 amn, 4154 pep
Sunrlss; 7214 am, Sunsel 404 pm

20

High Ttda: 11:05 s, 11:45 pm
Low Tidé: 457 an, 3131 pm
Sunrise: 219t am; Sunset: 4:05 pen

22

High Tide: 12:25 am, 12:15 pm
Low Yida; 6:13 am, 6:52 pm
Sunriiec 7113 am, Sunsel 406 pin

23

High Tide: 1:0F am, 1:10 par
Low Tida; 6:58 am, 7:37 pn
Sundsm 7113 am, Sunser: 406 pm

24

High Tide: 1:53 zin, 1:59 pm
Law Tide: 7:4F &), B35 pm
Suntiae; 7:13 arm, Suntet) 4:0F pm

Christmas

25

High Tide: 2:43 any, 2:53 pm
Low Tidz: 8:41 g, 9117 pm
Sunriye: 7:14 am; Sunsei; 4.0F pm

26

High Tide: 3:36 s, 151 pm
Low Thda: 939 am, 10:12 pm
Sunlis; 7:14 am, n::-q.:aﬁh pm

27

High Fide: 4:33 am, 4:8§ pm
Low Tidw: 10:43 am, ¥1110 pm
Sunelpri 7:135 am, Sunset: 4208 pm

Winter Solstice

21

igh Tide: 1144 am
Low Vidw:5:32 am, 6110 pin
Surisa: 7:12 amn, Synsel: 4:05 pm

28

High Tide: §:32 am, 6:01 pm
Low Tida; T1e49 am
Suntlpar 7118 wn, Sunset: 4:09 pm

29

Fiigh Tide: 6:32 am, 7:08 pm

Sunrhe: 7:1% aim, Sunset: 4:10 pra

30

High ¥ida; 7:31 4m, 8:1) pm
tow Tie: 1:11 am, 1:58 pm
Supakia: 7113 am, Sesuets 4110 pm

31

Hixl Fide: 818 aby, 9:00 pm
Lew Tkle: 2:0Y am, 156 pm
Sunrlses 7:18 am, Sunsel: 4:12 pm

NOVEMBER
T W T F 5§

10 11 12 13 14 5 16
18 1 o o 22 23
4 I Il L oW 29 W

* JANUARY
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APPENDIX IV State of the Estuaries




STATE OF THE ESTUARIES

stuaries are 2 vital compo-

nent of the natural, aesthet-

ic, and economic character

of coastal New Hampshire.
The cultural and natural history of
the region has long been shaped
by the abundant resources of New
Hampshire’s estuaries. Archaeo-
logical evidence shows that long
before European colonization,
people were drawn to New
Hampshire’s estuaries for the
bountiful fish, shellfish, and game;
to grow crops on the rich soils
along the rivers; and to navigate
the waterways.

The first European settlements in
New Hampshire were located at the
waters’ edge to take advantage of
the extraordinary fisheries of the
rich estuaries and the nearby Gulf
of Maine. Cod, Iobster, alewives,
sturgeon, menhaden, clams, and
oysters sustained the first Europeans
and formed the foundation of the early colonial economy. Coastal New
Hampshire’s link to the estuaries was further strengthened when the forests of
the Great Bay watershed were harvested to supply the growing needs of colo-
nial shipbuilding as new boatyards sprang up along the tidewaters. Soon after,
enterprising industrialists looked to the tidal rivers and creeks of coastal New
Hampshire for waterpower to drive mills and factories. Industry prospered
with the combination of abundant waépower, plentiful natural resources,
and access to worldwide markets afforded by tidewater locations.

Today New Hampshire’s estuaries sﬁﬂ\w economic, aesthetic,
and environmental character of our state. However, the very attractions of the
coastal location and resources pose a threat due to the affects of population
growth and development on the environmental condition of the estuaries that
supports the region’s prosperity and appeal.

NHEP MANAGEMENT PLAN

GBNERR

Crommet Cree:,
Great Bey



GBNERR

Little Harbor

2-2

New Hampshire's estuaries face threats that imperil Seacoast traditions of fish-
ing, shellfishing, and other water-dependent activities. Polluted stormwater
runoff, overburdened septic systems, and wastewater treatment facility and
industrial discharges, all threaten the environmental quality of our estuaries,
These threats represent dangers to regional water quality, as well as to the
host of living things that depend on New Hampshire’s estuaries for their
well-being, and make the estuaries so resource-rich.

The activities of area residents and visitors have profound impacts on the
estuarine system. Boats pur oil and other pollutants in the water, disturb
plant and animal life, and erode banks. Shoreline development removes
protective plant cover, disturbs soils, increases runoff, and disrupts wildlife
habitat and corridors and scenic views. Population growth and development
throughout the region add to stormwater problems and burden wastewater
treatment systems.

New Hampshire’s estuaries provide a coveted coastal atmosphere and setting
for life along the coast, as they have throughout history. Located within an
hour of Boston, Manchester, and Portland, this unique and beautiful land-
and seascape attracts residents, businesses, and tourists, making the New
Hampshire Seacoast one of the fastest-growing areas in New England — and
compounding the pressures of development on the estuaries. We must use
these resources responsibly, to safeguard this legacy for future generations.
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WHAT IS AN ESTUARY?

An estiary is a semi-enclosed embayment where freshwaters from rivers
and streams mix with saltwater from the ocean. Estuaries are extraordinarily
productive and diverse environments because of a unique set of conditions
that create unusually nutrient-rich, protected waters. Many biologists consid-
er estuaries among the most productive environments on earth.

Above: the Hampton
Seabrook Estuan-

Left: South an’
North Mili Ponds
Portsmoutt

JELJUNH
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NEW HAMPSHIRE'S

ESTUARIES
The Great Bay Estuary With its Old Man of the Mountains
& Coastal Watersheds icon, New Hampshire is more often
A/B NHEP Study Areas associated with the White Mountains
B &"}"V'}ai:lr':hed than with marine or estuarine habi-
3 Cocheco River Watershed tat. However, New Hampshire has
2 Lamprey River Watershed over 230 miles of sensitive tidal
4 - Bellamy, and e i i i

mmnnem;; shoreline in addition to 18 miles

S Exeter River Watershed of open-ocean coastline on the
& Coastal Drainage Gulf of Maine.

New Hampshire's estuaries are

a varied collection of bays, tidal
rivers, and salt marsh systems.
The Great Bay and Hampton-
Seabrook estuaries are the
largest distinct estuaries in New
Hampshire. Great Bay, Little Bay,
the Squamscott River, and the
tidal portions of the Lamprey,
Oyster, Bellamy, Cocheco, and
Salmon Falls Rivers, the Piscataqua
River, Little Harbor, Rye Harbor,
Hampton-Seabrook Harbor, and
many smaller tidal tributaries are
all part of New Hampshire’s
diverse estuarine systems.

Project Area

These watershed areas encompass
the New Hampshire Estuaries
Project study area which includes
43 municipalities, and are the focus

Tida! Tributaries: of the actions included in the Management Plan. (See map of the New
Salmon Falls/Piscataquo Hampshire estuaries watersheds on the inside cover of this Plan.)

River, Cocheco River,

Bellamy River, Oyster The entire NHEP area of 43 towns is divided into Zone A and Zone B. The
River, Lamprey River, 19 communities of Zone A include all municipalities with tidal shoreline, plus
Squamscott River, Rochester and Somersworth. Many NHEP Action Plans focus on Zone A cities
Winnicut River,

and towns since they have both the greatest impact and the greatest stake in
the environmental health of the estuaries.

Great Bay

The Great Bay Estuary covers 17 square miles with nearly 150 rmiles of tidal
shoreline. Great Bay is unusual because of its inland location, more than
five miles up the Piscataqua River from the ocean. Due to its inland location,
Great Bay’s tidal exchange with the ocean is slow, requiring up to 18 days
~ or 36 tide cycles for water entering the head of the estuary to move to the
'L ocean. With much of Great Bay’s shorelines still largely undeveloped, it has
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been called “the unknown treasure ~— 7
of the New Hampshire Seacoast.” Ae E N

R
By
o‘l

Recreational shellfishers harvest

oysters and clams; fishing enthusi- l
asts pursue striped bass, bluefish, Great Ba
herring, or smelt; lobstering is a Shellfish Beds
commercial and recreational activi- \| m Oyster Beds

ty, and eels are trapped for bait and 4. Scattered Oysters

country and the world come to
view migratory birds against this 8
picturesque backdrop. Great Bay is \Vr*/
the state’s principal waterfowl over-
wintering site, and a focus area for
the North American Waterfowl
Manzgement Plan. The Great Bay
National Wildlife Refuge was estab-
lished on just over 1,000 acres of
the former Pease Air Force Base.

for export. Birders from all over the g{\. Soft-shell Clams

Great Bay's relatively undisturbed
natural setting attracts scientists,
researchers, and teachers interested
in estuarine and marine processes,
or salt marsh, mudflat, eelgrass, and
other habitats. The University of
New Hampshire, 2 land-grani; sea-
grant, and space-grant university, is located in Durham within the Qyster
River watershed of the Great Bay estuarine system. The University of New
Hampshire and New Hampshire’s Seacoast have become a nationally and
internationally recognized center for research, teaching, and development
of practical applications of marine and estuarine science and technology.

STRATHAM
—td

Recognized as an estuarine system of national significance, Great Bay is the
site of the Great Bay National Estuarine Research Reserve and the University
of New Hampshire’s Jackson Estuarine Laboratory. The National Oceanic and
Atmospheric Administration recently joined with the University of New
Hampshire to establish the Cooperative Instinute for Coastal and Estuarine
Environmental Technology at UNH. The new Joint Hydrographic Center

and the Center for Coastal and Ocean Mapping at UNH have drawn the

top researchers in this emerging field.

Hampton-Seabrook Harbor

Hampton-Seabrook Harbor encompasses 475 acres of water at high tide.
Characterized by extensive salt marshes and separated from the ocean by

a series of barrier beaches, this estuary represents a more typical estuarine
system. This estuary’s 5,000 acres of contiguous salt marsh make it by far the
largest salt marsh in the state. Hampton-Seabrook Harbor provides the back-

drop for Hampton Beach, one of the busiest tourist attractions and vacation Y.
spots in the state. It is also the site of the North Adantic Energy Service A
Corporation’s Seabrook Station, a nuclear-powered electric generation facility. ——
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Although surrounded by the busy

Hampton-Seabrook Harbor Clam Flats

seacoast communities of Seabrook,

T

Hampton, Hampton Falls, and North
Hampton, the Hampton-Seabrook
Estuary hosts the best clamming in
the state. Several thousand New
Hampshire residents purchase shell-
fish licenses each year, most to dig
the softshell or steamer clams of the
Hampton-Seabrook Estuary.

Estuarine Watersheds

New Hampshire's estuaries are
linked to the surrounding upland
areas by the freshwater that drains
through the Great Bay and coastal
watersheds. On its course to the
ocean, water collects a variety of
materials of both natural and human
origin, with profound impacts on
the estuaries.

1 Common Island
2 Hampton/Browns River Confluence
3 Browns River Area
4 Middle Ground
5 The Willows

The 43 cities and towns in the 980
square-mile Great Bay and coastal

f: Py

waltersheds are linked by water.

2-6

From rainwater to groundwater,
puddles to tidal rivers, across municipal and political boundaries, water -
moves unerringly through these watersheds along its course to the ocean.
Each watershed resident is responsible for safeguarding our munual interest
in the water and natural character of the area, and for leaving a positive
environmental legacy of improving the environmental condirion of New
Hampshire’s estuaries.

New Hampshire has benefitted from its close association with the estuaries,
but the estuaries themselves have paid a dear price for this association.
Rivers that once supported substantial runs of anadromous fish (species that
live in saltwater but spawn in freshwater), such as Atlantic salmon, American
shad, and alewives and other river herring, now host minimal returns or
none at all. Over-harvest and poor estuarine water quality have contributed
to declines of seasonal fish populations thar depend on estuaries as spawn-
ing and nursery grounds.

For many years, our estuaries were used as convenient dumping grounds

for sewage and industrial wastes. The industrial history of the Great Bay and
coastal watersheds are chronicled in the toxic materials tapped in sediments
throughout the estuaries. Dams that once ran mills and factories now restrict
freshwater flow and collect sediments. Much of New Hampshire’s valuable salt
marsh habitat has been lost or degraded to some degree by filling and con-
striction of tidal flows for roads and development, and by historic ditching
and draining for harvesting salt marsh hay and to control mosquitoes. Today
we are responsible for dealing with both historic and present-day sources of
estuarine contamination.
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A REPORT CARD ON NEW HAMPSHIRE'S ESTUARIES

The good news is that our estuaries remain among New Hampshire's crown

jewels. The estuaries are a nataral and culrural resource treasure. After a long
history of sewage and industrial pollution, water quality has improved signifi-
cantly over the last two decades. The estuaries contain valuable and produc-
tive habitats that support diverse species, some rare or endangered.

The bad news is that work remains to be done. Cleaning up the water of the
estuaries is critical to the health of resources such as shellfish, and for people
to use and enjoy estuarine resources.

The priority water quality problems include:

B Bacterial contamination from runoff from impervious areas,
waste water trearment facilities (WWTFs) overloading and
malfunctions, illegal direct discharges and cross-connections,
and faulty septic systems;

B Nutrient contamination from WWTFs and non-point sources
such as tributaries, surface runoff, septic systems, etc.;

M Toxic contaminants from historic industrial sites, oil spills,
industrial and municipal wastewater, and stormwater runoff;

M Sediments from upland watersheds or rivers from runoff.

The priority living resource problems include:
B Oyster population declines

B Clam density declines

8l Loss or fragmentation of wildlife habitat

M Degraded salt marshes

The management approaches for addressing
these problems include:

B Stormwater management

B Elimination or reduction of pollution from WWTFs,
cross-connections, and illegal discharges

Qutreach to local and regional planners
Shellfish resource and sanitation management
Land conservation

Shoreland protection

Limiting sprawl] development
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Average leveis, 1988-98.

Levels greater than
T4MPN/100m! lead
to shelffish harvesting
closures.

Habitat Protection

Improving water quality, and improving and restoring habitats and resource
management will help address most of these problems. Growth and develop-
ment present the greatest environmental challenges to the estuaries. In addi-
tion to solving existing problems, planning and preventive actions in the
estuarine watersheds are needed to protect the estuaries from the increasing
pressures of growth and development.

Water Quality

Water quality, an impontant indicator of environmental health, has a profound
influence on the condition of nearly all estuarine habitats, plants, and animals.
Water transports and redistributes harmful bacteria, excess nutrients, and toxic
materials. Stormwater runoff contributes to degraded water quality and threat-
ens many natural resources throughout the coastal watersheds.

Stormwater contaminates New Hampshire's estuarine waters with pathogenic
bacteria and viruses, nutrients, sediment, trace metals and other toxins from
roadways, parking lots, roofs, and residential and agricultural areas. Runoff from
impervious surfaces carries bacteria and sediments, and is a significant source of
trace metal and toxic organic contaminants. Storm runoff from disturbed areas
carries sediments and associated nutrients. Runoff resulting from rainfall and
snowmelt events in urban and urbanizing areas is the most common source of
bacterial contamination in New Hampshire estuaries. This is due 1o a combina-
tion of inflow and infiltration to sewer pipes, overloaded wastewater treatment
plants and combined sewer overflows (CSOs), and non-point source runoff.
Bacterial contamination is the chief cause of shellfish bed closures.

Non-point source pollution (NPS) is water pollution that comes from diffuse
sources and is carried to surface water by rainfall, snowmelt, or groundwater
movement. NH DES estimates that over 90% of impairments to lakes, ponds,

Low Tide Fecal Coliform
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rivers, and streams statewide are
due o non-point sources. Water
quality monitoring studies show that
non-point sources are a significant
problem in New Hampshire coastal
warters and tributaries, especially for
bacterial contamination. Stormwater
runoff can collect, transport, and
deposit fecal bacteria, excess nutri-
ents, oils and greases, toxic contami-
nants from pesticide and herbicide
applications, toxic metals, and sedi-
ments eroded from shorelines and
construction sites. Stormwater
runoff, which can include storm
sewer cross-connections, is consid-
ered the number one water quality
problem facing the Seacoast region,
and is a factor in keeping some
sheilfish beds closed.

Point source pollution, typified by
both permitted and illegal direct dis-
charges, is a continuing challenge to
the environmental character of the
coastal watersheds. Wastewater
treatment facilities, industrial dis-
charges, and power plants are the
most common point sources. While
these discharges are closely moni-
tored and regulated through state
and federal permitting processes,
the demands of regional economic
znd residential growth challenge
wastewater treatment plant capaci-
ties, spur demand for electric power,
and accelerate the production of
industrial waste products. Point
source pollution, often characterized
by continual low level contaminant
loading, tends to increase propor-
tionallv with regional growth.

New Hampshire’s estuaries are also
subject 1o contamination from the
air. Atmospheric deposition from
both outside and within the state’s

COASTAL AIR QUALITY

An ozone monitoring station at Rye Harbor no longer records lev-
els of ozone that exceed the standards set by the US EPA. Earlier
in the 1990s, ozone levels regularly violaied EPA’s one-hour ozone
standard, indicating that the New Hampshire Seacoast, including
Great Bay Estuary, had high tropospheric ozone levels. All of
Rockingham County was within the ozone non-attainment region,
therefore the estuary was in ozone non-attainment. New
Hampshire no longer has any areas in violation of this standard.

However, EPA recently created a more stringent ozone standard,
based on an eight-hour average. Once EPA designates areas of
attainment and non-attzinment New Hampshire may have some
areas that do not meet the eight-hour ozone standard. Air pollu-
tion presents health hazards to people and to wildlife, and pol-
lutes surface water as atmospheric deposition. Still, citizens
attending NHEP public meetings ranked air quality low in priori-
ty, probably because most Seacoast air pollution is beyond the
reach of local control.

New Hampshire and other East Coast states affected by ozone
pollution carried by air currents from other regions have joined
together to form the Ozone Transport Assessment Group (OTAG)
to study the problem and seek appropriate actions. Nitrogen

" oxides (NOx) and volatile organic compounds (VOCs) react

together in sunlight to produce low level, or ropospheric, czone,
OTAG studies indicate that NOx is the limiting factor in the photo-
reaction of NOx and VOC. Of all the NOx generated in New
Hampshire, 63% is from mobile sources (motor vehicles) while
24% is from point sources and 13% is from area sources. OTAG
data also indicate that the majority of New Hampshire's ozone
results from NOx emissions that cccur to the south and west, or
“upwind.” The NH DES has petitioned EPA 10 mitigate the upwind
emissions of NOx by requiring upwind sources to reduce their
Nox emissions, in an attempt to reduce New Hampshire's ambient
tropospheric ozone concentrations.

The Ozone Transport Assessment Group (OTAG) has completed
their policy recommendations and submitted them to EPA for
their action. Based on OTAG’s data, EPA has proposed new
NOQOx emissions figures that are directed at sources upwind of
New Hampshire.

NH DES has also convened a Global Climate Change Workgroup
representing a wide range of interests from virtually every sector
throughout the state. Their charge is to suggest measures to NH
DES to reduce emissions of greenhouse gases cost effectively and
without detriment to the economy. There are currently no regula-
tions at the state or federal level aimed specifically at controlling
greenhouse gases.

borders is now recognized as an important source of pollutants to surface
waters across the state. Lead, mercury, and nitrogen compounds are deposited

directly into surface waters or onto upland watershed areas and delivered to

the estuaries in stormwwater runoff.
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Geometric mean fecal col- Fecal Coliform in Coastal Waters

iforms (colonies/T100 mi} in
water coliected during dry Fresh Water
weather and storm events Fecal coliforms,/100 mi
for three consecutive years e ‘Wet Weather
in tributaries to the Great Dry Weather
Bay Estuary: 1993-96.
4 ” Tidal Water
Fecal coliforms/100 mi
MR ‘Wet Weather
Dry Weather
2
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xeter River Larnprey River Oyster River Bellamy River Cocheco River  Saimon Falls River

Bacteria

Fecal coliform bacteria in water js a warning of sewage contamination and
may indicate the presence of disease-causing organisms. Found throughout
New Hampshire's estuaries, fecal bacteria come from a variety of sources:
faulty septic systems, overboard-marine toilet discharges, wastewater treat-
ment facility overflows, and sanitary sewer-stormwater system cross connec-
tions. Cross connections occur when sanitary sewers leak — or are llegally
connected — into stormwater sysiems, causing discharge of sewage-contami-
nated stormwater directly into surface waters. Waterfowl, pet, and livestock
waste can aiso contribute to bacterial contamination. Because of the public
health risks associated with these bacteria, fecal coliform levels are routinely
monitored throughout coastal New Hampshire in both wet and dry weather.
Shellfish beds are closed to harvesting when fecal coliform levels in water
exceed 14 per 100 ml.

Although coiiform counts in tidal rivers have been reduced dramatically since
1960, water quality sampling throughout the Great Bay Estuary tracks a pat-
tern of elevated counts coming from urban runoff and wasiewater treatment
plants. Despite significant improvements in recent decades, wastewater treat-
ment facilities (WWTF) in the Seacoast do not meet their required treatment
standards 100% of the time. Factors affecting WWTF performance include
equipment problems, operational changes, operator errors, storrn events, and
changes in waste stream. The most severe incidences of bacterial contamina-
tion from WYWTFs follow rain events that cause systems to overflow.

Bacterial concentrations in New Hampshire estuaries are highest during

or immediately after rainfall, indicating that much of the bacterial pollution
comes from contaminated stormwater runoff. Storm-associated bacterial pol-
lution has been found in all the primary rivers in the Great Bay watershed,
Y\ with the highest levels found in the Cocheco River.
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High background concentrations of bacteria in the Cocheco River under dry-
weather conditions suggest ongoing sewage pollution. Cross-connections that
add untreated waste to stormwater systems through cracked pipes and illegal
connections are the most likely sources of dry-weather bacterial pollution.
Stormwater systems then deliver contaminated water directly 1o the Cocheco
River and streams flowing into Great Bay.

Nutrients

Estuarine systems are especially sensitive to excess nitrogen. Nitrogen is a nat-
urally occurring nutrient essential for plants and algae. But too much nitrogen
can promote unrestrained growth of nuisance algae. As these algae blooms
die and decompose, they rob the water of oxygen, harming or killing estuar-
ine znd marine life.

Nutrient loading is the continual addition of nutrients from natural and human
sources. The nutrient load 10 Great Bay from its tributary rivers comes from
both point and non-point sources, and from atmospheric deposition. Nutrient
loading occurs in all New Hampshire estuaries and their tributaries. Evidence
suggests that nutrient concentrations within the main area of Great Bay have
not changed significantly over the past twenty years. No widespread eutro-
phication effects have been observed. However, local isolated incidents

of reduced oxygen levels and intense phytoplankton blooms have been
observed in some freshwater tributaries of the Great Bay Estuary. Documented
effects of phytoplankton blooms in other areas are rare. Thus, eutrophication
and related impacts do not appear to be an imminent widespread problem.

No data is available on nutrient loading in Hampton-Seabrook, Rye, and Litte
harbors. But given the 80% tidal exchange twice a day, excess nutrients are
not believed to be a problem.

However, sources of nutrient contaminants such as wastewater treatment facili-
ty effluent, lawn fertilizer residue, septic systems, and runoff from impervious
surfaces, will increase with human population growth and development pres-
sures. For this reason, it is important to continue to monitor nutrient levels in
New Hampshire’s estuaries as a safeguard against gross nutrient contamination.

Dissolved Inorganic Nitrogen Monthly mean dissolved
inorganic nitrogen at
Adamns Point in Great Bay
for the years 1973-81
and 7988-96.

16 — 1974-81
14 ~o 1988-96
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Nutrient concentrations

within the main area of
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PCB Concentrations in Sediments
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Spatial distribution of
PCB concentrations show-
ing hot spots in Hampton

Toxic Materials

Heavy metal and toxic organic
compounds are found throughout
New Hampshire’s estuaries. The
Portsmouth Naval Shipyard, the for-
mer Pease Air Force Base, and a
few other locations exhibit particu-
larly elevated concentrations of
some toxic contaminants. The most
COmMIMON OXiC contaminants are
chromium, lead, mercury, copper,
zinc, and PCBs. A warning has been
issued against consuming lobster
tomalley due to PCB levels. DDT
and other organic pollutants are
present at elevated levels at some
sites, but not at concentrations of
concern to humans and other living
things in most cases. Concentrations
may warrant limited, localized con-
cern, but remediation is complicat-
ed, with issues of stirring up and
redistributing contaminants, dispos-
ing of dredgespoil, etc.

From colonial times mills, tanneries,
and factories were built on the
banks of our coastal rivers for their
waterpower, shipping access, and
easy waste disposal. A legacy of
toxic contarmnination remains stored
in the fine-grained sediments dis-
persed throughout the estuaries.
Currently small doses of toxins enter
the estuaries from permitted and
monitored discharges, pesticides,

atmospheric deposition, and occasional oil spills. Other suspected sources
include municipal discharges, stormwater runoff, and groundwater contami-
nated with Jeachate from hazardous waste disposal sites.

Harbor and near the

Portsmouth Naval Land Use and Regional Growth

Shipyard.
Many of the threats to the environmental character of ocur estuaries are the
direct result of human activities, including development of land for residential,
commercial, industrial, and other uses. Continued population growth and
development in the coastal region will add more impervious surfaces — paved
areas, buildings, etc. — and add to the potential for increased stormwater-relat-
ed, non-point source pollution. Negative impacts on both water quality and
living resources can be managed through careful planning of development.

—~ New Hampshire communities ~ especially those with urbanized areas near

‘A_ surface waters — need technologies that effectively reat runoff.

2-12
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Potentially Developable Land in the 19 Coastal New Hampshire Municipalities, 1998
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Greenland
Hampton
Madbury
New Castle
Newfields
Newington
Newmarket
Portsmouth
Rochester
Rollinsford
Seabrook
Somersworth
Stratham

Hampton Falls
North Hampton

The greatest threats to water quality, habitat, and quality of life from land use See p. 5-2 for a map of

and development are: potentially developable
lend described above.

Impervious surfaces created in the built environment add 1o the volume and
velocity of stormwater, sending more pollutants and sediments through drains
and tributaries or directly into the estuaries.

Shoreland development can destroy the natural buffering of vegetated and
wooded soils against erosion and runoff, destroys wildlife habitat and travel
corridors, and alters scenic vistas from both shore and water.

Sprawl development fragments wildlife habitat and corridors and reduces
open space.

In the 19 New Hampshire towns with tidal shoreline (NHEP Zone A),
approximately 30% of the land is currently developed. Studies indicate an
additional remaining 15% is undevelopable due 1o permanent conservation
and wetlands restrictions. Up to 55% of the total land area within these
towns could potentially be developed, i.e., land with no legal restrictions or
physical constraints that would prevent development. Future development
will magnify runoff-associated problems and create new natural resource
management issues by increasing impervious surfaces and destroying or
degrading riparian and wetland habitats.

Shorelands are under particularly intense residential development pressure
because many people desire to live by water in a coastal area. Shoreland
development can impair a riparian area’s ability to protect water quality and L
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provide habitat to several important wildlife species. Recent analyses indicate
35% of New Hampshire’s tidal shoreland — defined as a strip of land extend-
ing 300 feet from the water'’s edge - is already developed. just 16% of tidal
shoreland is permanently protected, with an additional 21% likely to remain
undeveloped because of natural resource constraints. But approximately 28%
of the state’s tidal shorelands remain open and developable. Both shoreland
preservation and conscientious development of shorelands require careful
planning and auention.

Natural Resources

The rich diversity of habitats found in New Hampshire’s estuaries support

a great variety of plants, animals, and fish, including rare and endangered
species. Botanists have identified 67 rare plant species within the Great Bay
and coastal watersheds, a dozen associated with estuarine environments.

These estuarine habitats include salt marshes, eelgrass beds, algal beds, rocky
intertidal areas, barrier beaches, dunes, mud and sandflats, clam and oyster
beds, and subtidal bottom habitats with substrate ranging from mud to cobble
and boulders. The NH Coastal Program and the UNH Complex Systems
Research Center are developing geographic information system (GIS) data

to map the location and extent of these various habitat areas.

Protecting and buffering the variety of habitats found throughout the Great
Bay and coastal watersheds safeguards the area’s unique natural character,
and supports the survival of the species that use and depend on these
habitats. Preserving and protecting these important habitats demands
careful planning as development pressures grow and human uses within
the watershed increase.

Land Use Regulations for 19 Estuarine Communities in Coastal New Hampshire

Regulation Number of Towns % Towns with
with Regulations Regulations
Master Plan 19 100%
Erosion Control 18 95%
Stormwater Control . 17 89%
Wetland Protection 17 89%
Septic Control : 15 79%
Gravel Extraction 14 74%
Open Space 13 68%
Floodplain Ordinances 13 68%
Aquifer Protection 12 63%
Shoreland Protection 12 63%
Chemicals/Toxics 8 42%
Growth Management 8 42%
Water Resource Management Protection Plan 5 26%
Marinas 4 21%
Impact Studies 3 16%
Biosolids 2 11%
Review Committees 2 11%
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See Chapter 9 for more

THE NHEP BASE PROGRAM ANALYSIS detaied recommendation's
AND TECHNICAL CHARACTERIZATION s o Frograms

The National Estuaries Program requires a Base Program Analysis (BPA) of
existing local and state regulatory and management programs for protecting
estuarine resources. Gathering this background information was an essential
step for the NHEP in designing a realistic and workable Management Plan.
The NHEP Base Program Analysis, Regulation and Management of New
Hampshire's Estuaries, evaluated the effectiveness of the existing framework,
and provided valuable insight for identifying priority issues and management
road-blocks.

The Water Quality; Land Use, Development, and Habitat Protection; Shellfish
Resources; and Habitat Restoration chapters of the NHEP Management Plan
and the Action Plans each have a technical or scientific component taken
from A Technical Characterization of Estuarine and Coastal New Hampshire,
and a regulatory and management section derived from the BPA. The
Technical Characterization is a detailed review and analysis of current scien-
tific research and knowledge of New Hampshire's estuaries, and is the
source for most of the scientific and technical information contained in this
Management Plan. Both the Base Program Analysis and the Technical
Characterization are available from the NHEP.

The BPA found a reasonably strong regulatory framework for natural
resource protection of the estaries. Programs for shoreland and wetand
prorection are sound, as are the point source permit program and septic
regulations. While regulations for living resource conservation are adequate,
follow through is limited in some cases.

Most other regulatory programs rely on voluntary efforts and Best
Management Practices (BMPs) to protect water quality. The effectiveness of
this approach depends on BMPs keeping up with constant progress in treat-
ment technologies and scientific understanding. Non-point source and
stormwater control BMPs are currently being reviewed and updated.

- The BPA identified several additional regulatory and management shortcom-
ings. State stormwater and erosion control regulations apply only when areas
of 100,000 square feet or more are disturbed (50,000 square feet in protected
shoreland). Shoreland regulations are complicated. Wetlands mitigation prac-
tices lack clarity. Protection for vernal pools and wetland drainages is limited.
NH Department of Transportation policy on site disturbances and stormwater
funoff is unclear. A limited number of communities have used local regula-
tions to address some of the state-level gaps, such as shoreland protection
and stormwater and erosion controls.

Regulatory enforcement and site-specific monitoring are also important estu-
arine management issues, For example, current septic system maintenance
and performance requirements are often unenforceable due to the large
numbers of systems in each community. Enforcement of local regulations
and adequate on-site monitoring can be an administrative burden for volun-
teer, part-time municipal officials.
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1998 Shellfish Water Classifications
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Shellfish Resources

Shellfish in New Hampshire are limited to recreational harvest only, because
the state does not have a US Food & Drug Administration approved program
for commercial harvesting. Shellfish harvest is a popular recreational pursuit in
New Hampshire. However, oyster resources in the Great Bay Estuary have
declined in recent years. From 1991 to 1996 oyster density reductions in three
beds of recreational importance ranged from 42% to 69%. Other oyster beds
have lost significant bed acreage, especially in the Oyster and Bellamy rivers.
Oyster harvests reflect these declines: a 1991 study estimated a total harvest of
5,000 bushels of oysters by 1,000 license holders, but by 1997 the estimated
harvest had declined to 2,700 bushels by 661 harvesters. Predation, limited
availability of suitable larvae-attachment substrate, disease, harvest pressure,
and a variety of management issues are likely factors in these declines.

Sofishell clam resources in the Hampton-Seabrook Estuary are well documeni-
ed. Adult populations on three particular flats of the estuary peaked in abun-
dance in the early-to-mid 1980s, then declined sharply through the late 1980s.
This decline was most likely due to intense recreational and illegal harvest
pressure.

After the flats were closed to harvesting in the late 1980s, adult clam densities
began to recover. Conditional reopening of the flats to harvest in 1994 appears
not to have significantly affected the resource. From 1990 to 1995 adult clam
densities quadrupled on the Middle Ground flat, while Common Island densi-
ties remained essentially unchanged. Clam densities in the Hampton River
decreased by 50%. One suspected cause of this decrease is a lethal form of
leukemia in clams. Litdle information is available on the softshell clam resources
A of the Great Bay Estuary and the Litle Harbor-Back Channel area.
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A region-wide moratorium and subsequent harvest restrictions on striped bass
in the 1980s and 1990s have resulted in dramatic gains in the seasonal occur-

- rence of stripers in New Hampshire waters. Catches of both legal and under-
sized striped bass tagged by the U.S. Fish and Wildlife Service have increased
steadily since 1988. Biologists and anglers generally confirm that fish of all
sizes have increased in abundance.

Recreational anglers have not enjoyed this same abundance with winter floun-
der. Catch per unit effort declined steadily from 1988 to 1993, rose briefly in
1994 and 1995, and then decreased again in 1996. Although juvenile fish
appear abundant in the estuaries, adult populations have declined due 1o
commercial harvest pressure in the Gulf of Maine. Commercial landings of
winter flounder show a similar, steady decline.

Rainbow smelt catches have varied greatly at several locations in the Great
Bay Estuary — peaking in the late 1980s, declining sharply in the early 1990s,
and increasing in the mid 1990s. From 1975 1o 1996 spring reremns of river
herring (alewife and blueback) declined in the Exeter, Lamprey, and Taylor
rivers, but increased in the Oyster and Cocheco rivers.

Finfish Catches Catch per trip of striped
bass and winter flounder.
1.8 . .
Winter Based on survey information.
1.6 Flounder
1.4
1.2
1.0 ctrioed
0.8 Bast
0.6
04
0.2
] )
1988 1989 1990 1991 1992 1993 1994 1995 1996 k
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Waterfowl and Shorebirds

The Seacoast is the principal win-
tering location for waterfowl in
New Hampshire, with 75% of the
state’s overwintering waterfowl
found on Great Bay. State, federal,
and tocaily controlled reserves and
sancruaries in the Great Bay area
provide over 6,300 acres of wet-
lands salt marsh and upland habi-
tat. As a result, Great Bav is an
important destination for birders
interested in a variety of waterfow]
and shorebirds. Great Bay is also a
focus area for the North American
Waterfowl Management Plan. The

Whimbrel

The Hampton-

Seabrook Estuary

GHNERR

Great Bay National Estuarine
Research Reserve lists over 170
species by season and abundance on its checklist of the birds of Great
Bay. A recent mid-winter survey recorded mallards, black ducks, greater
and lesser scaup, goldeneye, bufflehead, red-breasted mergansers, and
Canada geese as the predominant waterfow],

Salt Marsh

The 5,000-acre salt marsh of the Hampton-Seabrook Estuary is the iargest
contiguous salt marsh in the state. Tidal marshes of the Great Bayv Estuary
total 2,230 acres, with the most exiensive sait marshes found along the
lower Piscataqua River, the Squamscou River, and Great Bay itself. The
fringing marshes of the Great Bay Estuary wind along tidal shorelines
between the low tide line and adjacent upland areas, wherever the soils,
elevations, and tidal action are favorable.
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Nearly all salt marshes in New Hampshire were subjected to ditching and
drairung at one time or another into the first half of this century, in atempts
1o conrol mosquitoes or increase harvest of salt marsh hay. Present salt marsa
acreage in the state is half of what it once was, with most of the lost acreage
fitled for residential and industral development and road or rail construction.
Total salt marsh acreage has remained the same over the past decade.
However, past development of sait marshes and road and railroad crossings
have restricted water circulation and tidal flow within the remaining marshes.
Thes= changes in the natural tidat flow have degraded salt marsh function,
with 1mpacts inciuding growth of invasive species such as purple loosestrife
and Phragmites qustralis or common reed.

Recenty a number of salt marshes in New Hampshire have been successfully
restored by re-establishing tidal flow and freshwater exchange. Most of these
projects have re-established tidal flow and exchange to marshes where tides
were restricted by undersized or damaged culverts, water control structures,
and/or berms of debris or dredge spoil. Recovery of marsh functions and
habitar has been rapid and successful. By 1999 the collaborative efforts of
many different agencies and landowners had restored or enhanced over

430 acres of salt marsh in New Hampshire.

Eelgrass

Eelgrass beds or meadows form
subtidal and intertidal seagrass habi-
tzls which cover the grearest area of
all habitat types in the Great Bay
Estuary. Eelgrass habitats are impor-
tant as breeding and nursery
grour.<ls for finfish, shellfish, and
other irvertebrates, and as feeding
grourds for many fish, invertebrates,
and kirds. Eelgrass stabilizes bottom
sedirrents, and may also filter nutri-
ents, suspended sediments, and con-
taminarts from estuarine waters.

Eelgrass wasting disease (caused by
the mvxomycete laburintbuia sp.)
was first recognized in Great Bay in the 1940s. In the late 1980s wasting Eeigras:
disease caused dramatic eelgrass declines in the Great Bay Estuary, arousing

great concern into the early 1990s. However, historical eelgrass beds have

made an impressive recovery of acreage and densities, and new beds have

been observed in areas previously devoid of eelgrass. While overall the

resource is improving, recovery of lost eeigrass areas has been significantly

slower in Lirtle Bay.,

Eelgrass restoration efforts have been conducted at several sites in the Great
Bay Estuary, including Little Bay where beds killed by the wasting disease
have not recovered in over 10 years. Eelgrass restoration projects have also
been underntaken in Rye Harbor and the Piscataqua River adjacent to the State
Port Facility expansion.
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Recreational and Commercial Uses
Recreational Tourism and Boating

Tourism and recreation are important to the Seacoast economy. Tourism is
the region’s second-largest industry, with over 15% of jobs tourism-related.
Important recreational activities include boating, fishing and shellfishing,
sailing, day cruises, and tours. Boating has grown in popularity since the
1980s, with over 8,500 boats registered for tidal waters in 1992. Annual
mooring permit sales grew dramatically in the 1980s and into early 1990s,
but have leveled off since the NH Port Authority implemented a harbor
management plan. Canoeing, rowing, kayaking, and windsurfing are also
popular activities in the estuaries.

Annual mooring permit
sales by the New
Hompshire Port Authority:
1976-1996

Mooring Permits
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80 31 82 83
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Commercial Fishing

The American lobster is the most important commercially harvested species in
New Hampshire, vielding about $16 million annually. Lobsters migrate into
the estuaries during late spring, with some moving well into Great Bay during
the summer. Despite fishing pressure in estuarine and ocean areas from 300
lobster fishers, landings remained relatively stable during the 1990s, averaging
almost 1.6 million pounds annually from 1992 to 1997. In 1996 a summer oil
spill and an October salinity drop caused by a particularly heavy rainfall event
(greater than 12 inches of rain in two days in some areas) had negative
impacts on lobsters, particularly those in traps at the time of the events.
Monality estimates are not available, but slightly lower 1997 lobster catches
may be partly due to these events.

Landings of cod and winter flounder, also important to New Hampshire’s
commercial fishing fleet, consistently declined from 1992 to 1997. Spiny
dogfish, shrimp, sea urchin, and other species have gained importance to
the state’s fishing industry. Recent catch records suggest that these species
may also be succumbing to increased fishing pressure.
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Recreational Fishing

Recreational fishermen pursue a
variety of species, inciuding striped
bass, bluefish, salmon, mackerel,
tomcod, flounder, shad, and smelt.
In addition to boat access, numer-
ous shore and bridge locations are
used for fishing. Several charter boat
companies in the Great Bay and
Hampton-Seabrook estuaries take
fishermen to inshore and offshore
locations. Almost 150 recreational
lobstermen set traps throughout the
Great Bay and Hampton-Seabrook
estuaries. A 1990 NH Fish & Game
study estimated 88,000 salrwater
anglers spent over $52 million dol-
lars on fishing-related expenses.

Recreational Shellfishing

Recreational shellfishing is an important part of the history and tradition of Striped bass fisherman
coastal New Hampshire, with its almost 230 miles of tidal shoreline. Softshell

(steamer) clams and oysters are the principal quarries of recreational har-

vesters, but other shellfish species are also sought. Oysters are primarily har-

vested from the Great Bay Estuary, while softshell clams are primarily dug

from the Hampton-Seabrook Estuary. In 1994 almost 3,000 clamming licens-

es were sold to New Hampshire residents, while oyster harvesters numbered

nearly 1,000. A UNH study in 1992 estimated that recreational clamming in

the Hampton-Seabrook Estuary contributed nearly $3 million to the state

and local economy.

However, over half the shellfish-growing waters in New Hampshire's estuar-
ies remain closed to harvesting. Shellfish beds are closed due to bacterial
contarnination, and due to insufficient monitoring to declare areas open and
shellfish safe for human consumption. The impacts of wastewater treatment
plant overflows, stormwater/sewer cross connections, and stormwater run-
off require closure of beds after even small amounts of rain. This demon-
strates the links between human activity in the watershed, water quality,
and shellfish sanitation.

The NHEP is using shellfish in a number of ways to achieve its water guality

goals. First, shellfish are used to direcily measure water quality improvements.

As estuarine water quality improves, more shellfish beds reopen. Second,

shellfish are recognized as a tangible, understandable, and reliable indicator of

overail environmental health. Thriving populations of shellfish typically indi-

cate that other estuarine species are also healthy, and help to improve water

quality by filtering estuarine water. Finally, the NHEP seeks to reopen as many

of the state’s closed beds as possible for citizens who enjoy harvesting this

public resource. )
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MATERIAL SAFETY DATA SHEETS

APPENDIX V
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BELTING PP.= 2U5°C gecmmd SPET GRAVITY: 2.I5 sz of IF toim = 118 MATARD $RASSc & Iz B2%7 @ 111
VAPOR FREGSIDE- Mot asslicable WAFER DENSITY (atr=I): Ma

EVAPCRATION 24TE= ki NEIAL CERDOCIVITY — ALUMINDM: 3.2 lasyr I.M.0. PROPER SHIPPIRG RAME: Sclpbamic Acid
STEEL: “8.81¢ insyr  STASILITY: Stable KAZRED ASS: & N TRR9EY  GRmors It

STERAGE PRESAINIONS: Stere Tightly cloTed 35 & €°Y luce.

X.  REFERENCES
Iv. FIRE, EXPLOSION EAZARD AND REACTIVITY DATA

13 TLY": Thresheld LImit Valwes wod Bialoslcy)l Exwouets lodicer for 1908~
FAS PT.: Mot applicahls FETMOD: M4 195%., american Gonference of Coverasestil lscustrial Mysiemists. 19083,
FLAMMOBTLITY LYIMITS -~ LOMER: Ni UOPPER: M awmmm.ms&h.n.mm

SUSEEPTIRILITY 1O SPUKTAEDUS MEATING: Jeoe : 19, IS8V, po. TEID-29EI. T

S TENSITIVIIY: Nowe AUTOIGMIITON FT.: KO 3 Ir=beuse nforspticn

EXTRRATSONRS AERTA: witer sr @ry thohical £ Sax, N. Irvins. Doesers= Prewerticr uf Isgostrial Raterials, 6Th Bd.
FIRC/CXPLOSION MADERES: Reacts vicloatly with chlorine, fwning niveic 3cil, SMew Yerr: ¥an NMottrand Retmenls Co. T1904.

arml alitrstes, setsl sitriter 5) Technical Judsmeat

WAZARTODS DELTNP. mw—nmmwmm,m £ Omtiite TEFEing.

20 SEEmesll wxides 3o firy T} Gusrells, R.E. wt 2l. & 1 ¥ legy of ci3l Pr £ -9
CXIDIIER: Me SFPA Leset: Mealth: 2 Flommdilitys 1 Resctivinys 1 Ed. Balrimsre: The William: s Miltie< £a., 1988,

CODITIONS. TC ANOIE: Costact mits chlorine eor fuling nitric acis, setal &) L35t of Damsvron: Substaaces SIZTrified In Amex I of tae CEC Iirective
attrates, metyl Ritrites, Sxigizers, OTCS: sxtretma be3t or flame; eroess LEI/SEEY - Siartificatien, Pasrasing Jud latelliny ef Danserows
moisture

m.mm. 1986.
V. EEALTE EAZARD DATA

THIS PREDTCT MAY FE: corrucive To €S, JTITITIes to Shin snd remirItory

Eeur supy frou hest. IeTic snd open Flame.

JRCTECTIVE ECUIPMENT: atesuats wentilytion, 13D Srade SOSILCT. rodier . . i
Sdoee:, 120 3T

Emmmmsm&mﬂmwﬁmmmMsmmm £E) Matw TO. VY5
REEOROIET THE A=Sbaty oF THESE DaTa O TE BESATS TO BE SSTANGED FOx TeE UNE TMERERDF .

rach Company, WORLD MEADGUATTERS, FO Box 387, Loveland, €O 8055% My=n Eurone, BF X2V, BSO00C Mawor 1. BELETOR FACE 1 OF 1



GAT. ND. 26093 MATERIAL SAFETY DATA SHEET S

HASK OREER®: 166632

STS DATE: 4I5S For a==t ., & .

oWt Moz 15968 Resulstory Affairs Doest. BACH COMPANY Emcraency Telepbone &
PO Box 997 Amecz. 1A SODG0 PO BOX 907 Rocky Hoentais Polsen Ttr.
LB0R) ZTZI-GTRC AMES, IA 350010 325) 6255716

I. PRODUCT IDERTIFICATION )

PREDE=T RAME: Sodize Thicsulfste Stasgard Solwtion, Smanillsed, 0.3250 K

CAS NDaC MR . CHEMICAL RAME: Mot ppplisabls wazn thorecsnly fter handling.

o A= Not applicadle CHEMICAL FAMILY: Mot applicadle PROTESTIVE ERIIPMENT: Jdequnate wratlilaticon, lab &ode soggles, dizpesidle

ms_mmm - iatex slowes

II. INGREUIENTS YII. FiIRST AID

Prowyiens Slves) . . EYE AND SEIN CONTAST: Imsadiztaly fiush tyez with e2ter for IS5 alnutes. &
PCI: 20 = GA% MD.: 57=5he6 %aDar EOT LISTED Phy=lciat. Wash TEIn with SoIp anC plenty of wIter.
TLV: RaT estanltones P2L: Mot establizhed INGESTION: Glwe larse quantitics of water. Gall phyzician imwetiztely.
WAZERE: Tmever mild irritation - - DMALATION: Remsws Lo fresn pir,

Sotiun Sulfate - VIII. SPILL: AND DISPOSAL PROCIDURSS
=T 1T & CAS M.: TIS7=-82-6 SARa- T LISTED
TLVz NoT estahliched FEL: Mot e=tablizhecd IR GaSE OF SPITL OR RELEAST: Dilvte with water. Poor down the aratn wits
MAZADD: Moy crmte SrTitation - EXTRIS WIter.

DISPRSE OF IN ACTCIRDANCE WITH ALL FEDERSL, STATE, S0 LESLL REGIIATIONS.
Sadioe Thiesulizte

s a CAS MOD.: T772-88~7 SARA: MOT LISHED IX. TRARSPORTATION DATA
TLVz Mot eftadlicher FEL: Mot prtanlithec
MAZSRT: Wy chute LFFITREAm D.8.7. PROFER SHIPPING RAME: M0% Currestly Rcgolated
. MAZERD CLASS: Wb ID: MR CROTP: NA
Quaer composents, ssth . .
PET: <1 CiS No.: Na Sama: KT LISTED 1.C.4.0. PREPER SHIPPING MAME: Mot Correatly Resclites
TLVz et apolicatle PEL: Mot spplicable MAZADD CLASS: Ma ID: MA  CREEP: WA

MAZERT: WMot applicadle
1.3L.T. PROPER SMIPPIMG NAME: Mot Curreotly Resalated

Dexinersl ized Mrver . ' MAZATD CLASS: MA I MA  CEowe: MA
PET: o i8¢ &S MLz T7S2=I8~5  SARa: T LISTER .
TL¥: Mot applicatls PENZ Mot spplicanie Xa REERENCES

HAZORE: Moas .
12 TLY 3 Threshold Lis2T Walses aod Bislesitil Esvviwrs lIadises for 1988
Awy colbenen? sf This mirters not SPeciflically lizted (es. “other + 198%. smericsh Confereace of GCowrrmmentsl IDOGIT 313l Nysiemists, 1965
caposent="3 ir aoT cencigared to pr a o apard. 22 Alr Contamimgats, Federal ResiTter, Yol. 54, Ne. 12, Therztoy, S
. 19, Y. pp. 2XB2-290I. ) :

III. PEYSICAL DATA ) Ieebewte infermatisn -
4} Tecwniss] Jutsnent
5} Fire Protettioe Guilde o MIDrgess M3teriilz. 18th Ec., Coiacy. Mas

STATE: lieuid SPPESRAET- [lear, svloclets CDOR: SwreT

T SRNSILITY 1N MATER: Sejutle’ 4SID: Solanis OTHER: Not deteormined ataengl Fire Protectliom AcIocizticn, 1T5I.

BRI POIKI= $1°C  FELTDEC PT.: frecies -7°C  SPES GREYITY: “1.0S £ Xax, M. Irvany. Dangeroxs Prepertics of IsdzDrizl Materials. 6th Fd
" 4.9 AN MEESITINT: Mot determimed VAPER DENSITY {air=l): WD Mow Yark= YN NoIirand Reiadbeld Co. 1984,

EXAPDRATION RATE: £.96 FETAL CTERUSIVITY — ALDMIIRST: S.98C 1usyr : D Gexpelis, RE. ot 2l. SIis3l T lesy of =3i3] PredotTs, 5Th
SEEL: .99 Sw/yr STABILITY: Stidle Ed. 3altamere= The $#illizes sme SIilkims Co.. ITBE.

SURALE PRECATTIONS: Stors i = csul, dry alace moy $ros exidiTers. 22 NITSM Resiziry of Texic Effects of Dwsical Sooxtoncer, 1%85+86.

) Cimcimgtic U. 5. Departoent of Mealts nd Momn Services, Adril, I%
IV. FIRE, EXPLOSION BAZARD AND REACTIVITY DATA .

FLESH PT.c >A7F FEHD: ewer oo
FLAMMARILYTY LDOTS - LEMER: D OPPER: W

CIDIZER: No  SFPA Cedes=  Neplth- 1 Flamsability: 1 Reaxctivitys ©
CEDITIONS. TO AWOID: Excmcsive begt: comtoct with exidirsrs

V. HEALTS HBAZARD DATA

TS PROICET SAY §E- Sreligting w cyes, TSI o0 FeRFifStery TT3ct.
ASDTIE TERCISITY: et Scterwined

SOUTES OF TXFUSTRE: Mot eetermiaed

TARGET ORCANS: Mat Setermined

REQIES OF EXPCORT: Mot moplicwble

TARGET CRGANS: Mot spolicable
CVEREXPOSIRE: Moy couze eve, IXia, snd respirstory tract irritsiios o
PEDICAL CEBDITIONG AGCRAVATED BY EXPUSIRE: Nost riperted

.Vi. PRECAUTIDNARY MEASURES .

dwold Contact with syes, SEIn Shd CIOTHIAY
Bo MOt Dreathe mizt or wewor.

TE ISErATION CONTAIMNED MCRETR IS BASES N DATA CINGITERED T0 BE ACCURATE, MOMEVER, KO MATRANTY 1S EXFRENSED € IMPLIED CE> MADX L. 1995
RECARDING THE ATSIRaCY OF TWESE Dot 02 THME RESRIS TO PE CNTAIMED FRON THE TIE THESECF.

wen Company, WE-D HSADGIARTERS, PO Doz 359, Leveland. (D BISSY mca Eoresc, BF 2%, BSODD Mowwr I, BELOIIM FACE IO 1






