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SAMPLING PLAN FOR SUNSET ACRES, TAVENIER, FLORIDA 

1.0 INTRODUCTION 

 
On July 11, 2001, Law Engineering and Environmental Services, Inc. (LAW) was authorized by 
Monroe County to perform a Residential Canal Inventory and Assessment.  Part of the 
assessment includes conducting a case study of the canal contained within Sunset Acres, a 
subdivision in Tavenier, Florida.  In 1998, modifications were made to the canal system, 
including the removal of a berm, thereby connecting the Sunset Acres canal to Florida Bay.   
 
The case study, which will look at changes, if any, in water quality parameters since the 
connection to the bay was made, includes collection of water quality data.  This sampling plan 
provides the protocol that will be used to collect the water quality data in the canals and adjacent 
waters.  An overall discussion of the sampling scheme and equipment is presented below with 
detailed protocols provided in Appendix A. 
 

2.0 SAMPLES AND SAMPLE LOCATIONS 

 
The following parameters will be monitored for each sampling station:  Temperature, Salinity, 
Turbidity, and Dissolved Oxygen (DO).  Samples will be collected at six (6) locations as depicted 
on Figure 1: three canal endpoints (SP-1 through SP-3), perimeter canal (SP-4), mouth of canal 
system (bayside) (SP-5), Florida Bay (SP-6). 
 

2.1 SAMPLING SCHEDULE 

 
Samples will be collected approximately quarterly (four events).  The sampling will include at 
least two episodic rain events to assess the impact of stormwater runoff in the canal system and 
adjacent waters.  The target conditions for sampling are early morning with calm waters, 
preferably on falling tides.  Comparable samples will be taken in the afternoon (two sampling 
rounds per sampling event).   
 

2.2 METHODS 

 
Field marking of sample locations is not required, as landmarks will serve as an appropriate 
guidance of geographic consistency.  All canal samples will be taken at the center of channel.  
Samples will be collected in the same order each sampling period, starting with the innermost 
sample locations (at canal termini) and ending with the bay samples.  At the start of the sampling 
day, the equipment will be calibrated and meteorological conditions will be noted and marked on 
the field data sheet (Procedure 1 of Appendix A).  Upon arrival to an individual sample location, 
the sampling vessel will be anchored if necessary.  GPS coordinates should be established for all 
points, but the bay samples should be the only locations that will require a new GPS reading for 
each sampling period.  During sampling, FDEP’s Standard Operating Procedures (DEP-QA-
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001/92) and the Quality Assurance Protocols in Appendix A will be followed.  The order of 
sampling will proceed as follows: 
 

1. Collect sounding (depth) for sample location. 
2. Collect surface water sample.  See Procedure 2 of Appendix A. 
3. Collect temperature, salinity and DO data first, then turbidity.  See Procedure 

3 of Appendix A. 
4. Collect water sample(s) and measurements at depth.  Collect sample from 

three depths: surface, mid-depth, and bottom (but no closer than 8 inches 
above the canal/bay bottom).  Note sampling depth.  See Procedure 2 of 
Appendix A. 

 
The Health and Safety Plan is provided in Appendix E. 
 



FIGURE 
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QUALITY ASSURANCE PROTOCOLS 

 
 
The Week Before Sampling: 

 
1. Be sure all equipment is in working order and that you have clean sample bottles and vials.  
2. Check the tide tables to plan when to take samples.  The website for checking the tide tables 

is as follows (use the data listed under Hammer Point): 
 www/co-ops.nos.noaa/gov/tab2ec3d.html#94 
3. Check stock and expiration date on calibration fluids and equipment such as Kim-wipes. 
4. Sign out equipment van. 
5. Make arrangements/reservations for boat. 
 
The Day of and During Sampling: 
 
1. Do not eat, drink, or smoke while sampling.   
2. Do not apply perfume, insect repellant, or other sources of contaminants of water samples 

just before sampling.   
3. Keep your samples, bucket, and instruments in the shade during sampling.  If you cannot 

work in shade, complete the sampling steps as quickly as possible so that the temperature of 
the bucket sample does not change.   

4. Inspect all sampling devices for cleanliness.  Do not use them if they appear dirty or 
contaminated.  

5. Look around you to see if there are any activities going on nearby that may affect your water 
sampling, such as pesticide or fertilizer spraying or boat cleaning.  Try not to sample if these 
activities will affect your sample.   

6. Try not to sample when it is raining.  If you must, do not get any rain in the sample.  Use an 
umbrella to shelter the bucket and bottles.   

7. Rinse your bucket down-current from where you take the sample.   
8. When done with sampling for the day, rinse all your equipment with fresh water and keep all 

your equipment clean and dry when not in use.   
9. Do not use your bucket or any of your equipment for any purpose other than this study.  Keep 

your equipment clean, dry, and in working order.  If anything is damaged or is lost, call for a 
replacement immediately.   

 

Equipment List: 
  
Bucket 
Umbrella  
Life vests (one per person) 
GPS 
Phone 
Sunscreen 
Water 
Sounder (depth gauge) 
Field sampling forms 
YSI model 85 – DO, salinity & temperature – calibration equipment and extra 
membranes 
DRT-15CE – turbidimeter – and calibration fluids 
Kim-wipes 
Wildco sampler 
DI water (in decon bottle) 
Compass 
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PROCEDURE 1 

SAMPLING SETUP, EQUIPMENT CALIBRATION AND COLLECTING 
METEORLOGICAL PARAMETERS 

 
 
The Day before Sampling: 
 
1. Calibrate YSI 85 meter, see procedure 3A. 
2. Leave meter on. 
 
 
The Day of Sampling: 
 
1. Fill out Field Data Sheet (date, samplers, tide) 
2. Record general metereological observations (cloudy, sunny, etc.) 
3. Calibrate turbidity meter, see procedure 3B. 
4. At end of the day, rinse all equipment with fresh water and store in a clean, dry place.   
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PROCEDURE 2 
COLLECTING WATER SAMPLE DATA 

 
 
Water sample data will be collected in the field.  The parameters to be measured are (listed in 
order of collection): 
 

• Temperature 
• Salinity 
• Dissolved Oxygen (DO) 
• Turbidity 

 
The equipment that will be used to collect temperature, salinity and DO is a YSI  Model 85.  
Measurements can be taken directly by lowering the probe to the appropriate depth in the water 
column. See Procedure 3A for calibration and operating instructions for the YSI 85.  
 
The equipment that will be used to collect turbidity is the HF Scientific DRT-15CE.  Samples 
must be collected from the appropriate depth using a sample collection device and brought to the 
surface to obtain turbidity measurements.  The protocol for collecting water samples from the 
surface and at depth are described below. See Procedure 3B for calibration and operating 
instructions for the DRT-15CE. 
 
Collecting Surface Water Sample: 
 

Surface water samples will be collected by either lowering the sampling device directly 
into the water or collecting a sample using a dedicated bucket or beaker as follows: 
 
• The YSI can be lowered directly into the water to collect temperature, salinity and 

DO measurements.  Utilizing a small weight, lower the probe for the YSI 85 to the 
appropriate sample depth.  Holding the probe as steady as possible, record all 
measurement parameters as in Procedure 3A. 

• The turbidity sample must be collected in a bucket/beaker for measurement.  Be sure 
the bucket/beaker is clean.  Do not ever use the bucket/beaker for any other purpose. 

• Try not to sample where there is debris floating on the surface.  If you must, avoid  
getting any debris in the sample.  If debris is unavoidable, note the fact on your data 
sheet.  

• Lower the bucket/beaker  into the water and capture water near the surface.  Raise the 
bucket/beaker and empty the water down-current for a rinse.  Do this twice.   

• Fill the bucket/beaker again and use this water for your samples and measurements. 
Pour or drain a sample portion into a turbidimeter cuvette and obtain a turbidity 
reading as in Procedure 3B. 

 
Collecting Water Sample at Depth: 
 

Water sample will be collected at depth by either lowering the sampling device directly 
into the water or using a Wildco sampler as follows: 

 
• Complete all data collection for surface samples before collecting samples at depth.  

If a sounding has not already been taken, measure water depth now. 
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• Calculate depths at which samples will be collected.  The depths vary depending 

upon the depth of water at each sample location.  Samples should be collected at 
three intervals: surface, mid-depth and bottom.  For example, for a 3.5-foot water 
column, measurements would be recorded for surface and at approximately 1.5 and 3 
feet; for a 6-foot water column, measurements would be recorded for surface and at 
approximately 3 and 6 feet.  However, note that the last sample should be collected 
no closer than 8 inches from the bottom.  

 
• The YSI can be lowered directly into the water to collect temperature, salinity and 

DO measurements.  Utilizing a small weight, lower the probe for the YSI 85 to the 
appropriate sample depth.  Holding the probe as steady as possible, record all 
measurement parameters as in Procedure 3A.   

 
• The turbidity sample must be collected using the Wildco Water Bottle.  To prepare 

the Wildco Water Bottle for use, unwind the line to a length greater than the depth at 
which you will sample. **Do not detach the line from the winding board**.  The 
messenger should already be on the line. 

 
• Attached to each stopper is a wire with a loop.  Use this wire to pull each stopper out 

of the end of the bottle, and then attach the loop to the metal pin in the trip 
mechanism nearest that stopper.  The sampler is ‘set’ and ready when both wire loops 
are attached to the trip pins. 

 
• Rinse the bottle with sea water twice before taking your sample at depth. 

 
• Lower the bottle slowly into the water, holding the messenger securely.  Count the 

depth marks on the line as it goes beneath the surface of the water.  **Be certain the 
messenger remains in hand or is otherwise prevented from falling down the line 
before you are ready. 

 
• When the bottle is at the desired depth, drop the messenger down the line, tapered 

nose first, so that it strikes the trip-release pad. 
 

• Raise the bottle on to the boat. 
 

• Pour or drain a sample portion into a turbidimeter cuvette and obtain a turbidity 
reading as in Procedure 3B. 

 
• Repeat at for bottom sample. Note that the last sample should be collected no closer 

than 8 inches from the bottom. 
 

 
Be sure to label the depth at which each sample was collected. 
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PROCEDURE 3 
MEASURING WATER QUALITY PARAMETERS 

 
 
Collect sample data in the following order:  
 

1. Salinity,  
2. Dissolved Oxygen (DO)  
3. Temperature   

(See Procedure 3A for collecting these three parameters) 
4.  Turbidity  

(See Procedure 3B for collecting this parameter) 
 

 
PROCEDURE 3A 

SALINITY, DISSOLVED OXYGEN (DO) AND TEMPERATURE 
THE YSI MODEL 85. 

 
 
1) CALIBRATION PROCEDURE 
 
Please see Section 5 of the Operations Manual provided in Appendix C.   
 
One day prior to use, the YSI model 85 should be calibrated. Prior to calibration, the batteries 
should be replaced and a new membrane added to the measurement cell (see Section 3 of the 
Operations Manual).  An “air” calibration for DO should be performed following Section 5.1 of 
the manual (use 0 altitude (sea level)).  Following this, a “wet” calibration of DO should be 
performed utilizing a beaker of deionized (DI) water which has been bubbled with an airstone for 
at least 45 minutes.  The probe should be inserted in the beaker with the active airstone and 
clamped or held in place such that it is not resting on the bottom or placed directly in the bubble 
stream.  Repeating the steps for the “air” calibration, once altitude has been entered, the reading 
should be identical to the DO saturated level (temperature dependent) listed in Appendix E of the 
Operations Manual.  If it is not, the value should be adjusted to the table value using the arrow 
keys.  Once the reading is stable and equal to the table reading, press “enter”.   
 
The meter should also be calibrated for salinity utilizing a 50mS/cm conductivity standard and 
Section 5.2 of the manual.  Record calibration data on the Meter Calibration Form in Appendix B.   
 
NOTE:  Do not turn the meter off after calibration.  Leave the meter ON following 
calibration through the end of the sampling period.  
 
2) SAMPLE COLLECTION PROCEDURE 
 
Follow directions found in Section 7 of the Operations Manual in Appendix C.   
 
Measurements are taken directly from the sample bucket.  Remember to periodically inspect the 
membrane on the measurement cell for damage.  While taking the reading, swirl the measurement 
cell around in the sample bucket.  Using the “mode” button, cycle between dissolved oxygen 
(mg/L), conductivity, and salinity.  Record salinity, conductivity, temperature and DO data on the 
Field Data Sheet.  Rinse cell with DI water. 
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If a DO reading at depth drops 2 mg/L below the value of previous sample (although it may start 
to rise as it equilibrates), the water column is probably experiencing anoxic (<0.5 mg/L DO) or 
hypoxic (<3.0 mg/L DO) conditions.  Anoxic conditions will often be accompanied by elevated 
levels of H2S, which can bias the sample.  If the Wildco sample smells of H2S, it can be assumed 
that anoxic conditions exist, and “< 0.5 mg/L DO” can be recorded on the Field Data Sheet. 

 
PROCEDURE 3B 

TURBIDITY 
THE DRT-15CE TURBIDIMETER 

 
 
1) CALIBRATION PROCEDURE 
 
Please see Section VII of the Operating and Maintenance Manual in Appendix D. 
 
At the beginning of the sampling day, the DRT-15CE Turbidimeter should be calibrated.  Be sure 
to bring the calibration standards with you in the field.  In order to take and accurate reading, the 
sample and standard cuvettes need to be clear and unobstructed within the critical measuring area.  
Wipe clean any smudges or debris using a Kim-wipe (must use Kim-wipes to avoid scratching 
glass and damaging cuvettes).  Record calibration data on Meter Calibration Form in Appendix B. 
 
2) SAMPLE COLLECTION PROCEDURE 
 
Follow directions found in Sections IV-VI and VIII of the Operating and Maintenance Manual in 
Appendix D.   
 
Collect sample into the cuvette, which can be dipped into the sample bucket or poured from the 
Wildco sampler, and then wiped dry and clean.  Remember to shake the sample prior to taking 
the reading in order to suspend and settled particles.  Record Turbidity on the Field Data Sheet.   
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APPENDIX B 
 

FIELD DATA SHEET  
AND 

CALIBRATION FORM 



Field Data Sheet
Sunset Acres Case Study

Tavernier, Florida
LAW Project Number 40700-1-2681

Date: ______ / ______ / ______ Start Time:

Sampling Team (print name, then sign): End Time:
High
Low

     Tide during sampling:

Beaufort Scale (circle one number):  Seastate (circle one):
Wave Height (m) Wind Direction from  Rainfall Last 24 Hours

0     (use N, NE, NNE, etc.)     (mm):
0.1 – 0.2
0.3 – 0.5
0.6 – 1.0

1.5
2

    Bulk Water Sample:     Current Direction 
    (use N, NE, NNE, etc.):    ______________ 

 Debris in Sample? (circle one):      YES       NO
    Current Strength (circle one): 

Comments: ________________________________
SLACK       (no current) MODERATE      (obvious) 

_________________________________________
SLIGHT  (perceptible) STRONG ( you wouldn't want to swim against it)

Station Time Salinity Temperature DO Turbidity
(ppt) (ºC) (mg/L) NTU Remarks:

Comments:

Depth
(ft)

Flat
Ripples

Small wavelets
Large wavelets

Whitecaps
Moderate waves

Moderate Breeze
Fresh breeze

3

Tides for Today

Height Time

Gentle Breeze

Wind Description
Calm

Light air
Light Breeze

Seastate

4
5

Beaufort #
0
1
2



 

METER CALIBRATION FORM 
 

Project Name:   Date:  

Project Number:   Phase:  Task:  
 

Dissolved Oxygen (DO) Meter 

Meter ID Number:                  Time:    AM   /   PM 

Time allowed for calibration solution to reach saturation: 

 Minutes (should be a minimum of 45 minutes)  

Temperature of Calibration Solution and Table Value Used: 

Temperature:  °C  Value   mg/L 

Manufacturer:    Lot:      

Calibrated By:    Expiration Date:    

 
 

Conductivity Meter 

Meter ID Number:                  Time:    AM   /   PM 

Standard Used: (Check one): 

 100 µmhos/cm    1,000 µmhos/cm 

 10,000 µmhos/cm    100,000 µmhos/cm 

Manufacturer:    Lot:      

Calibrated By:    Expiration Date:    
 

 

Turbidimeter 

Meter ID Number:                  Time:    AM   /   PM 

Standard       Reading 

0.02   ntu                 ntu   Manufacturer:        

10.00 ntu                 ntu               Lot:        

100    ntu                ntu    Expiration Date:    



1000   ntu               ntu   Calibrated By:      
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APPENDIX C 
 
 

YSI MODEL 85 OPERATIONS MANUAL 
DO 

SALINITY 
TEMPERATURE 


































































