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3.0 STATEMENT OF POLICY

This is a comprehensive quality assurance plan (CQAP) for the sampling and analytical programs
of the South Florida Water Management District (SFWMD). These programs encompass surface
water, estuarine systems, ground water, atmospheric deposition, biological tissue and sediment
monitoring programs. The Water Quality Monitoring Division Laboratory is certified by the
Florida Department of Health and Rehabilitative Services as an environmental laboratory capable
of performing metals, nutrients, microbiology and General Parameter Categories 1 & 2.

This CQAP is intended to be used as a reference and training guide for those personnel collecting
and analyzing samples and evaluating the results obtained. It documents the minimum standards
Lo be complied with for these activitics and provides a reference for evaluating the procedures
used during the time this CQAP is in effect.

The SFWMD 1s committed to the use of good QA/QC management practices to produce data of
a verifiable quality.
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4.0 Organization and Responsibility
4.1 Capabilities

The South Florida Water Management District conducts field sampling for surface water, ground
waler, atmospheric deposition, sediments, tissues and soils. The laboratory is capable of
performing analyses for inorganic anions, metals, physical properties, organics (TOC),
microbiology and other tests such as chlorophyll and macrobenthic invertebrates.

4.2 Key Personnel

The following are key personnel associated with the collection of samples and the analysis of the
samples.

Department Director, Department of Water Resources Evaliation: Responsible for the allocation
of resources throughout the department to meet the needs of the SFWMD for sampling and
analytical services and championing the quality assurance program.

Department Directors, Department of Ecosystemn Restoration and Department of Regulation:
Responsible for the allocation of resources throughout the department to meet the needs of the
SFWMD for sampling and supporting the quality assurance program within their respective
departments.

Division Directors, Hydrogeology, Resource Assessment, Okeechobee Systems Research,
Kissimmee Systems Research, Everglades Systemns Research, Ecologically Engineered Systems
Research, Everglades Regulation, Okeechobee Service Center and Field Engineering: Responsible
for the allocation of resources, training of personnel, collection of samples and supporting the
quality assurance program within their respective division to meet the needs of the SFWMD for
sampling services.

Division Director, Water Quality Monitoring (WQM) Division: Responsibie for the allocation
of resources, training of personnel, collection and analysis of samples, oversees the QA program
for the District and reporting of results to meet the needs of the SFWMD for analytical services.

Supervising Professional, WQM Division Quality Assurance Officer: Responsible for assuring
that the laboratory and field personnel adhere to the approved methods of samplé collection,
analysis, maintenance of the Comprehensive Quality Assurance Plan, method validation studies,
issuance of new methods, the administration of the internal and external laboratory audits, field
audits and the review of legislation pertaining to laboratory quality assurance.

Supervising Professional, Chemist: Responsible for the supervision of the laboratory, review of
quality control results, review of data, release of samples, training of personnel and adherence to
required quality control procedures.
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Senior Chemists: Responsible for the supervision of the assigned shift, review of quality control

results, review of data, release of samples, training of personnel and adherence to required quality
control procedures.

Senior Environmental Scientist-Special Projects, WQM: Responsible for overseeing organics &
special projects monitoring for the division.

Staff Environmental Scientists, Water Quality Monitoring Division: Duties include project
management, report generation, data review, and collecting samples.

Hydrogeology, Resource Assessment, Okecechobee Systerns Research, Kissimmee Sysiems
Research, Everglades Systems Research, Ecologically Engineered Systems Research, Everglades
Regulation, Okeechobee Field Station and Field Engineering Division Quality Assurance Qfficers:
Responsible for coordination of all project quality assurance plans and quality assurance (QA)
reports for the Division, review of quality control results for the projects, conducting field audits
and training of division personnel in quality control procedures. The role of QA officer is
separate and distinct from all other responsibilities for any specific project.

Water Quality Monitoring, Field Quality Assurance Officers for Okeechobee and West Palm
Beach Field Units: Responsible for the Quality Control for all projects in the unit, conducting
field audits and training of field personnel.

Supervising Professional-Environmentalists and Hydrogeologists: Responsible for the supervision
of the project managers and field operations supervisors, training of personnel, coordination with
divisional QA officers for QA/QC issues, development of sampling networks, review of quality
control data and analytical results, and development of research projects.

Supervising Professional-Okeechobee and West Palm Beach Units, Water Quality Monitoring
Division: Responsible for supervision of the Water Quality Monitoring Division’s Okeechobee
and West Palm Beach Sample Collection Units, training of personnel in sampling and quality
control procedures, design of sampling networks and research projects, review of quality control
data and analytical results, and coordination with divisional QA officer.

Field Operations Supervisor, Hydrogeology Division: Responsible for the allocation of personnel
for ground water sampling, drilling and logging of monitor wells, and training of personnel.
[

Senior Technician Supervisors-Scientific, Water Quality Monitoring Division: Responsible for
the allocation of personnel and equipment for surface water sampling, training of personnel in
sampling and quality control procedures, review of quality control data, review of analytical
results for specified projects and sample collection.

Staff Programmer Analyst, Water Quality Monitoring Division: Responsible for the maintenance
and integrity of the laboratory information management system, programming computers, testing
software packages, and operation of the LIMS.

a
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4.3 Organization Charts
The following charts show the organization of the South Florida Water Management District,

Figure 4.1 is the overall organization of the SFWMD showing the Governing Board, Executive
and Deputy Directors and the major departments and offices.

Figure 4.2 is the organization of the Department of Water Resources Evaluation showing the
reporting relationships to the Department Director.

Figure 4.3 shows the organization of the Water Quality Monitoring Division through the
supervisory levels.

Figure 4.4 shows the organization of the Hydrogeology Division through the supervisory levels.

Figure 4.5 shows the organization of the Resource Assessment Division through the supervisory
levels.

Figure 4.6 shows the organization of the Department of Ecosystem Restoration and the
Department of Regulation through the supervisory levels for divisions conducting sample
collection. '
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5.0 QA TARGETS FOR PRECISION, ACCURACY AND METHOD DETECTION LIMITS

Tables 5.1 and 5.2 present the laboratory quality assurance objectives and Table 5.3 presents the field
qualty assurance objectives used by SFWMD. The data are generated from historical data collected in the
laboratory and field.
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6.0 SAMPLING PROCEDURES
6.1 Sampling Capabilities

The sampling capabilities of SFWMD are shown in Table 6.1. The reference used in developing
sampling procedures is the EPA Region IV Engineering Support Branch Standard Operating
Procedures and Quality Assurance Manual (1996). This reference is available in the field and is
referred to in this document as EPA SOP & QAM.
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Table 6.1 Sampling Capabilities by Major Category

Matrix Raramslers
Surface Water Cations
Inorganic Anions
Metals
Physical Properties
QOrganics

Extractable Organics

Volatile Qrganics

Microbiology

Other {(Macrobenthic Invertebrates/Chiorophyll)

Ground Water/ Inorganic Anions
Porewater Metals
Physical Properties
Organics
Extractable Organics
Volatile Organics
Microbiological

Soil/sediments Inorganic Anions
Metals
Physical Properties
Organics
Extractable Organics
Volatile Organics

Amospheric Inorganic Anions
Deposition Metals
Physical Propertics

Biological Tissues Cations
Inprganic Anions
Metals
Physical Properties
Organics

Samples are collected from the least to the most contaminated areas whenever possible. Time
limitations and distance between sites may make this impossible. However, the majority of the
District sampling sites are ambient water sources with little variation in concentration devels within
a sampling trip. For ground water sampling, if a well is suspected to have free product, then it
is not sampled. A new pair of disposable latex/PVC gloves is used at each sampling point for all
types of sampling. The preferred order of sample collection is: 1} VOC, 2} POX, 3) TOX 4)
TOC, 5) extractable organics, 6) total metals, 7) dissolved metals, 8) microbiological, 8)
inorganics, 9) turbidity and 10) macrobenthic invertebrates.

o

Ty



6.2 Field Equipment

6.2.1 Surface Water Sampling Equipment
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Table 6.2 lists the equipment used for inorganic surface water quality sampling.

Table 6.2 Iporganic Surface Water Quality Grabs Sampling Equipment

“quipment Description
Wildco 2.2 liter vertical
sampling bottle

Wildco 2.2 liter horizontal
sampling bottle

Wildco 3.2 liter hortzontal
sampling bottle

5.0 liter bucket

Sample bottles

Filter holder

Filter units, high capacity
FFE-8200 from QED(0.435 micron)
Poretics(ZFD0001) 0.45 micron
disposable filter units, filter with
prefilter

Poretics prefilter

0.45 micron filter

Millipore 60/150 ml syringe

Masterflex pump

Pump tubing

Type of Material

acrylic

PVC

pvC

Polyethylene
Polyethylene

acrylic/poly-
propylene

nylon

polycarbonate

glass fiber
polycarbonate
plastic

Not Applicable

C-FLEX

Use
collection

collection

collection

collection

collection

filtration

filtration

filtration

filtration

filtration

filtration

collection

collection

Notes
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Table -ont'd) Inorgani Water Quality Samplin uj
Equipment Description Type of Material ~ Use Notes
Sampling boom PVC pipe with collection 1,2
LDPE sample
bottle attached
Watermark™ Teflon Bailer Teflon collection 3,
Lanyard(to support bailer) Teflon coated collection
Stainless steel
Gloves(short) Latex collection 4
Subsurface sampler Stainless Steel collection 3.4
Hamilton S1000Trachael Syringe  acrylic & teflon collection

'Nar suimble for the collecton of organics, extracmhle organics and VK23 *Used to hold bing ar desired depth while collecting sample with the
pump. ' Used 0 calleet VOC's & exiractable organics. * Does not contact sample
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6.2.3 Soil/Sediment Equipment

The following equipment is used to collect soil/sediment samples.

Table 6.4 Soil/Sediment Sampling Equipment

Equipment Description Type of Material Use

Petite Ponar™ Stainless Steel Sampling

Scoop/spoon Stainless Steel Sampling/Compositing

Bowl/Tray Stainless Steel Compositing/Homogenizing
(not VOCs)

Core Stainless Steel Sampling

Core PVC Sampling (not for Organics)

Core attachment PVC Sampling (not for Organics)

Core stoppers Rubber Sampling (not for Organics)

Gloves(short & long) I.atex Sampling

6.2.4 Biological Tissues Sampling Equipment

The following equipment is used to collect biological tissue samples.

Table 6 i ical Tissues Sampling I

Equipment Description Type of Material Use

Shears Stainless Steel Sampling {(above ground biota)

Knife Stainless Steel Sampling (above ground biota)’

Core PVvC Sampling (below ground biota)

Opaque Bags Plastic Sample storage (biota)

Soil Sieve,(5mm mesh size) Stainless Steel Sample processing

Gloves(short) Latex Sample Collection/Processing
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6.2.5 Atmospheric Deposition Equipment

The following equipment is used to collect atmospheric deposition samples.

Tabie 6.6 Atmospheric Deposition Sampling and Processing Equipment

Ui Descripti Type of Material

Aerochem Metric Wet/Dry

Precipitation Collector Aluminum

Aerochem dryfall bucket PVC

Aerochem wetfall bucket PVC

Freund Can Snap Lids High Density
Polyethylene

5 liter bucket Polyethylene

Rubber spatula/tweezers/scoop Plastic

Gloves{short) Latex

Use Notes
Hold sample 1
collection huckets :
Sample coliection 2 .
Sample collection 2

Cover Collection Buckets 2

Sample processing 2
Sample processing 2

Sample mllection/prdcessingl

Notes:' Equipment will oot contact sample. ? For inorganic ions, physical properties, Aluminum and Iron collection/processing

anly.

6.2.6 Autosampler Equipment

The following types of autosamplers and equipment are used:

Table 6.7 Autosampler Collection and Processing Equipment

Equipment Description Type of Material Use Notes
American Sigma STREAMLINE*  Polyethylene Hold sample 1,4
Maodel 700/800/900 Autosampler containers

American 5igma Model Polyethylene Hold sample 1,3
6201 Autosampler containers

Sample bottle 5 gal. Polypropylene

Sample bottles 1 liter Polypropylene

Sample collection 2

Sampie collection 2
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e 6.7(Con'd.
Equipment Description Type of Material Use Notes
Pump tubing/Intake tubing Silicon/PVC Sample collection 2

Notes:! Does not contact sample * For Inorganic Antons, and physical properties(Specific Conductance, Hardness & Solids) with long
holding times only ¥ Cooled by a refrigeration unit * Autosampler bortles usnally pre-preserved, unit not cooled. *The District is
conducting a comparison study to evaluate if any difference cxists between pre-prescrvation only and refrigeration with pre-
preservation. The District will flag any affected data should the study show a difference in the preservation methods,

6.2.7 Low Level Mercury Sampling Equipment

The following equipment is used to collect low level mercury samples.

w Lev ercury Sampling Equi
Equipment Description Type of Material Use
gloves (long & short) plastic sample collection
gloves (short) latex sample collection
bags (small & large) plastic wrapping bottles/equipment
bottles FEP sample collection
Masterflex pump Not Applicable sample collection
pump tubing Teflon sample collection
pump tubing C-FLEX sample collection
battery (12 volr) ' Not Applicable pump operation
filter units, high capacity FS8200 nylon filtration
from QED (0.45 micron)
screen {100 micron) nitex pre-screening ‘
filter holder Teflon hold screen
sampling boom PVC pipe with hold tubing at desired depth

LDPE sample bottle while collecting sample, when
attached & plastic  using the pump only.
ties
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6.2.8 Macrobenthic Invertebrate Sampling Equipment

The following equipment is used to collect macrobenthic samples. The equipment used will
depend on the habitats available in the area.

Table 6.9 Macrobenthic Invertebr i ipment

Equipment Description Type of Material Use
Hester-Dendy artificial Tempered Sample collection
substrates hardboard

dip nets Nylon Sample collection
Petite Ponar Steel Sample collection
Ekman grab sampler Steel Sample collection
Sieve (U.S. Standard No. 30} Steel Processing

Glass jars Glass Sample Storage
Sorting trays Stainless Steel Processing

6.2.9 Miscellaneous Equipment

Sample bottles
60 ml polyethylene sample bottles - for inorganics only
125 ml polyethylene sample bottles - for inorganics only
250 mL polyethylene sample bottles - for inorganics only
500 ml polyethylene sample bottles - for inorganics only
1000 mL amber polyethylene sample bottles - for inorganics and chlorophyll only
125 mL amber Nalgene teflon sample bottles (tnercury only)
250 ml. polyethylene sample bottles (trace metals only)

Note: Sample contamers for VOCs organics, extractable organics & ultra trace mercury are
provided by contract laboratories. '

Microbiology sample containers
125 ml Presterilized Whirlpaks™
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Sample preservation supplies

I

9.

50% H,SO, in 60 ml. dropping bottle (fresh weekly, ACS reagent grade)
50% HNO, in 60 mL dropping bottle (fresh weekly, Trace Metal grade)
50% NaOH for Sulfide

pH strips, 0 - 3 range & 11 - 14 range

Safety goggles

Acid Spill kit

Base Spill Kit

10% buffered formalin

70-80% ethyl alcohol

Note: Preservatives for VOCs, organics, extractable organics & ultra trace mercury are provided
by contract laboratories.

Hydrolab field calibration kit

1.
2.

WX NA Y AW

0.

Certified pH buffers - 4, 7, and 10

Certified conductivity standards - range appropriate for sampling sites for
particular trip

Ring stand

Screwdrivers - straight edge and Phillips
Calibration cup with both hard and soft end caps
DO membranes and O-rings

DO and pH electrolyte

Turbidity Standards

pH cell caps

Technical manual and tools

Coolers with wet ice

1.
2.

Igloo brand or equivalent (48, 84 or 196 guart)
Gott brand or equivalent (60 or 80 quart)

QA/QC supplies

1.
2.

Miscellaneous supplies

S0 R =

Trip Spike/Trip Blanks
Analyte free water - for field blanks and rinsing equipment

t

Five (5) liter polyethylene bucket - for inorganic sample processing

Disposable latex/PVC gloves, powder free (PVC not for organics or VOCs)
Polyethylene trays - for providing clean working areas (does not contact sample)
Sample tags

#16 rubber bands

Waterproof pens (Sharpies)

Clipboard

Field notebook (bound, waterproof)
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Miscellaneous supplies(Con'd..)
9. Chemistry field data log sheets
10.  First aid kit
I1. Watch (with seconds hand or timer)
12, Personal protective equipment
13. Gloves (latex long & latex short)

Mavigational Aids
l. Apelco DXL 6000 Loran with antenna and battery- for site location
UJSGS Quadrangle maps- for site location
Project location maps- for site location
WMD low band radio for communication
Mark Hurd Areal Photographs-for site location
Global Positioning Systems, Pathfinder Basic Plus- for site location

e

Boating Supplies
l. Safety equipment: life vests, horn, flare kit, oars, fire extinguisher and throwable
cushion
2. Spare tire for trailer
3 Engine oil for boat

6.3 Decontamination Procedures

All sampling equipment is transported to the field pre-cleaned and ready to use. Cleaning
procedures are described in Section 6.3.1 through 6.3.10 and are as required by EPA SOP &
QAM, Appendix B. All sample collection equipment and unpreserved containers are rinsed three
times with sample water before the sample is collected with the following exceptions: VOCs,
bacteriological samples (Whirlpaks™), Total Recoverable Petroleum Hydrocarbons (TRPHs) and
Oil and Grease.

Analyte free water is obtained from the laboratory or field prep areas which have water
purification systems. Analyte free water is generated (o provide a source of water in which all
interferences and analytes are below detection limits. Field personnel use analyte free water o
prepare field blanks, equipment blanks, and for the fina! decontarnination rinse of field equipment.
The reliability and purity of the analyte free water is monitored through routine conductivity
measurements and the results obtained from the equipment and field blanks. The District does
not provide a decontamnination service to its clients.

6.3.1 Sampling Equipment Cleaning - Laboratory
In the laboratory the sampling equipment is cleaned using the following procedure:

1. Wash all surfaces thoroughly with hot tap water and phosphate free soap
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(such as Liquinox™) solution. Use a brush to contact all surfaces and remove
stubborn debris. Heavily contaminated equipment is disposed of properly.

2. Rinse thoroughly with hot tap water.

3. Rinse with 10% hydrochloric acid. Use 10% nitric acid for trace metal equipment
only.

4. Rinse thoroughly with analyte free water.

5. Rinse thoroughly with pesticide grade isopropyl alcohol (equipment used for
organic sampling only).

6. Rinse thoroughly with analyte free water.
7. Allow 10 air dry completely.
8. Wrap in aluminum foil with the shiny side out (if applicable) or untreated butcher

paper, for storage and transportation.

Equipment is properly disposed of if decontamination is not effective. The cleaning procedures
used for the field equipment are documented in the equipment logbook and include which
equipmnent was cleaned, the procedure used, and the date and initials of the person performing the
cleaning.

6.3.2 Surface Water Equipment (Inorganics Only)

Sampling equipment for nutrients, major jons and physical parameters that is reused from site to
site is rinsed twice with analyte free water at the site and then three times with sample at each
sample site. Sampling equipment for both trace metals and nutrients is rinsed with 10 %
hydrochloric acid, and DI rinsed three times. When collecting metals only, 20% nitric acid is
used instead of the hydrochloric acid. Before the next sampling event, all equipment is cleaned
as stated in Section 6.3.1. When using peristaltic purnps, the exterior is cleaned with a detergent
wash followed by three rinses with tap and DI water. Hydrolab systems are to be rinsed in a light
soap solution followed by and stored in tap water.

6.3.3 Surface Water Equipment (Organics)

A subsurface grab sampler is used to collect organics in surface water. Samples are collected by
immersing the sampler and bottle upstream into the surface water body, to a depth of 0.5 meters
when possible, until it is full. The surface sampler does not come into contact with the sample.
A teflon bailer may also be used in the absence of strong currents or where a discrete sample at
a specific depth is not required. The bailer is cleaned according to section 6.3.1.'Bailers are
transported to the field precleaned and ready to use. The equipment is used only once in the
field. The bailer is rinsed three times with sample water before collecting the sample.

6.3.4 Ground Water Equipment
All sampling equipment is transported to the field pre-cleaned and ready to use. Cleaning

procedures are described in sections 6.3.1 and 6.3.4. The equipment is used only once in the
field. The equipment ID numbers are recorded in the field notes at each well. All sample
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collection equipment and unpreserved sample containers are rinsed once with sample water before
the sample is collected with the following exceptions: VOCs, Qil & Grease, Total Recoverable
Petroleum Hydrocarbons, Bacteriological samples, or any sample bottle containing premeasured
preservative. After use, the equipment is rinsed three times with analyte free water and returned
to the sample preparation area for thorough in-house cleaning.

6.3.4.1 Teflon Drop Pipe Decontamination

Teflon drop pipes are decontaminated in-house according to section 6.3.1.

0342 PVC Tubing/Hose

A PVC hose connecis the purge pump to the Teflon drop pipe when purging groundwater from
a well. This hose is decontaminated by rinsing with dilute Liquinox® followed by a DI water rinse
and wiping dry with clean Kim Wipe® towels before purging the next well. This hose does not
come in contact with the sample. The drop pipe contains a check valve and is removed while the
purge pump is still running to reduce the possibility of water draining back into the well from the
mmside of the suction hose.

6.3.4.3 Filtration Units

Filtration units (QED FF 8200) are disposable and individually packed in plastic bags to prevent
contamination prior to use.

6.3.4.4 Teflon Lanyards

Teflon coated, stainless steel lanyards are decontaminated in-house according to section 6.3.1.
In the field, the lanyards are rinsed with dilute Liquinox® and DI water before using on the pext
well. All equipment is rinsed three times with sample water before sample collection.

6.3.4.5 Submersible Pumps

Submersible pumps are used for purging only and are decontaminated in-house according to
section 6.3.1, with the exception of the acid rinse (due to the stainless steel construction). The
exterior of the pump is cleaned between sites per section 6.3.1 (the solvent rinse is optional if
organics are not sampled. The interior is cleaned between sites by flushing thoroughly with DI
water.

6.3.5 Sediment/Soils Equipment

The field sampling equipment is cleaned prior to being taken to the field and in-between sites by
the following procedure: The dredge, scoop, bowl, and corer (stainless steel) are washed with
Liguinox™ detergent, rinsed three times with tap water, rinsed with analyte free water, rinsed
twice with pesticide grade isopropyl alcohol, and rinsed three times with analyte free water. The
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isopropyl alcohol is containerized for proper disposal. PVC cores are washed with Liquinox™
detergent, rinsed with tap water, dipped in 10% HCI, rinsed with tap water, then rinsed with DI
water and allowed to dry. The cores are bagged in polypropylene bags until taken into the field.

6.3.6 Sample Bottles and Filtering Equipment

In the laboratory, the reusable sample bottles (except for trace metals) and filter holders are
washed with Liquinox™ detergent, rinsed with hot tap water then with 10% hydrochloric acid,
tap water, analyte free water, and finally air dried. Dry bottles are stored with the caps on and
and filter holders are stored in a closed container. Disposable bottles, certified precleaned from
the vendor are also used. The decontamination procedure of both the reusable and disposable
bottles is evaluated by checking 5% of each day's washing or purchased lot number.

Polyethylene trace metal bottles are washed with Liquinox ™ detergent, rinsed with hot tap water,
soaked in 20% nitric acid overnight, rinsed with analyte free water, and stored with deionized
water containing 1% nitric acid until sample collection. At the time of sampling, the acid is
dumped into field collection acid waste containers and the bottle rinsed three times with sample
water. The decontamination procedures are evaluated by checking 5% of the sample bottles. This
15 accomplished by filling the selected bottles with DI water and analyzing.

The Teflon sampling bottles and glass volumetrics for total mercury are cleaned by: Rinsing three
times with DI water, filling up bottles with DI water, and adding approximately 1ml of digestion
reagent (Bromine Monochloride), and allowing bottles to soak for a minimum of 18 hours. Before
being used, containers are neutralized by rinsing with approximately 0.2mls of 30% w/v
hydroxylamine hydrochloride per 100mls of DI water. Containers are then rinsed 5 - 7 times with
DI water. Teflon bottles are then shaken dry and capped until sampling. Volumetrics are partially
filled with DI for solutions preparation.

Reusable filter holders are soaked in a weak Liquinox® solution hefore washing to soften any
residues which may be in the filter holders from the previous sampling process. Reusable Filter
holders are then washed following the same procedure as inorganic sample bottles. Disposable
filter holders are purchased from Poretics and QED are not cleaned before use. At least three 10
ml portions of sample water for poretics and 500ml for QED are passed through the filter holder
and filters and discarded before filling sample containers.

Filtering syringes are washed with Liquinox™, then rinsed with hot tap water, followed by
analyte free water and allowed to air dry.

Clean bottles/equipment are coliected from the lab by field personnel and are not shipped.
Bottles for the collection of samples sent to contract laboratories are provided by the laboratory
performing the analyses. These bottles have been cleaned by the contract laboratory according
to that laboratory's procedures prior 1o shipment to the District. The contract laboratory must
have approved cleaning procedures in their Comprehensive Quality Assurance Plan.
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6.3.7 Autosamplers

All autosampler bottles are cleaned in the laboratory using the standard bottle cleaning procedure
described in Section 6.3.1 as per EPA SOP & QAM guidelines, Appendix B, Sections B.5 and
B.6. Tubing is not cleaned, but rather, replaced. The sampler and sampler tubing is dedicated
to the site. The sampler is programmed to rinse the tubing twice with sample before collection
and then purge the tubing after the sample is taken. For the American Sigma Model 6201
autosamplers located at pump stations, the sampler and pump tubing are replaced with clean
tubing every four storm events, or, at a minimum, quarterly in the absence of storm events. The
pump tubing for American Sigma Models 700 and 800 autosamplers is replaced at a minimum
quarterly, or preferably, monthly. The entire sampler (American Sigma Model 6201, 700, 800
or 900) is cleaned when it is removed from the site for repair or transferred to another site. In
an emergency, pump tubing may be cleaned by soaking in hot water and Liquinox® and scrubbing
outside and ends with a small bottle brush. The tubing is then rinsed with hot tap water then DI
water .

6.3.8 Atmospheric Deposition Equipment

Atmospheric Deposition dry and wetfall buckets are cleaned according to section 6.3.1, Once
dry, the buckets are capped and taken to the site. Each lot of cleaned buckets is tested for proper
decontamination by pouring one liter of DI water into the bucket, swirling, allowing 1o steep
overnight, and analyzing for the parameters of interest.

6.3.9 Low Level Mercury Equipment

All low level mercury sample collection equipment (including sample bottles) are precleaned
before use by the contract laboratory using approved methods. The filtration units are disposable,
The SFWMD does not clean any low level mercury equipment. Sample bottles are rinsed three
times in the field with sample before the sample is collected. When using the peristaltic pump,
& minimum of three sample hose volumes (200 ml) of sample water are flushed through the tubing
or filter before the sample is collected. The contract laboratories ship all equipment clean and in
bags. All equipment is taken into the field in plastic bags.

6.3.10 Analyte Free Water Containers

The analyte free water containers are cleaned in the laboratory using the standard bottle cleaning
procedures described in Section 6.3.1 as per EPA SOP & QAM guidelines, Appendix B.
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6.4 Sampling Procedures

Water sampling locations in the SFWMD are frequently established at water control structures
where known flow rates can be combined with chemical concentrations to determine loadings.

However, in lakes, rivers, marshes, estuarine systems, storm water runoff, and agricultural point
sources, sampling sites are chosen based on other criteria as described in the appropriate Quality
Assurance Project Plans. In any case, the sample must be collected in such a manner as to ensure
that it is representative of the water body being studied. A new pair of disposable latex/PVC

gloves are used at each sampling point for all types of sampling.
Notes: Except otherwise noted, All samples are preserved according (o table 6,10, 6.11, 6.12, 6,13 or 6.14

6.4.1 Surface Water (except organics and autosamplers)

The surface water sampling procedures (except organics and autosamplers) are given in the flow
chart in Figure 6-1. The following special considerations are observed when applicable:

1. If a boat is used, the sample is taken from the bow, and/or upwind and upstream
from the motor.

2. When wading, the sample is collected upstream from the boat or body.

3. Care is taken not to disturb the sediment in the immediate sampling area.

4. Pre-preserved containers are not used as collection containers.

5. Intermediate containers are inverted, immersed to the appropriate depth (0.5 meters

were possible), and turned upright pointed in the direction of flow, if applicable.

6. Preserve samples according to Table 6.10.
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6.4.2 Surface Water - Organics

Surface water samples for organic analysis are collected using a subsurface grab sampler equipped
with a precleaned glass bottle provided by the contract laboratory. All unpreserved containers
(except for VOCs) are rinsed three times before sample collection. The sample containers are
immersed, inverted to Q.5 meter below the surface, turned upright, pointing in the direction of
flow, until full.

For Volatile Organic Carbon samples, the water is poured slowly down the edge of the 40 mL
Teflon-lined septum glass vial from the precleaned glass bottle to minimize aeration. The vial is
filled to the point of creating a convex meniscus. The septum is placed, teflon side down, on the
meniscus and sealed with the screw cap. The vial is inverted and lightly tapped on the lid to
dislodge any entrapped air bubbles. The absence of air bubbles indicates a proper seal. If air
bubbles are present, the bottle is opened, additional sample is added and the vial is Tesealed.
Additional sample is added a maximum of three times. If a seal cannot be obtained, the vial,
sample, and septum are discarded, a new vial is used and the sampling procedure is repeated.

A teflon bailer may also be used in the absence of strong currents or where a discrete sample at
a specific depth is not required.

Each sample is identified by the project code and sequential sample number. During sample
collection, the date, time, location, water movement, weather and site conditions are recorded.
The preservation technique and holding times are shown in Table 6.10. Following collection of
the sample, the bottles are sealed, tagged, and placed in wet ice.

The samples are sent to the certified contract laboratory having a DEP approved Comp QAP with
appropriate sample identification and chain of custody form. The samples are packed in coolers
with bubble-wrap or other appropriate packing material to avoid breakage. Samples are kept at
4°C with wet ice. Samples for VOC analysis are placed into separate bubble-pack bags for each
station. At least one trip blank must be included in each separate cooler, Coolers are taped shut
with shipping tape, labeled appropriately and shipped to the laboratory using common carrier
overnight delivery.

6.4.3 Surface Water - Autosamplers

Water quality autosamplers are used for the collection of daily composite or discrete samples.
The sampling procedure is controlled by the automatic sampler programming. The automatic
sampler, American Sigma Model Streamline 700, Model 800 or model 900, is programmed to
rinse the sample collection mbing twice prior to sample collection and to purge the tubing
following collection. The samplers are programmed depending on the project requirements. For
example, the programming may include collection of daily composites at a rate of 80 mL of
sample at 144 minute intervals and addition of the sample to the correct composite sample bottle
for a total of 10 samples per bottle. When samples are analyzed for total Kjeldah! nitrogen, total
phosphorus, ammonia and nitrate plus nitrite only, one ml of 50% sulfuric acid is pre-added to
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the discrete autosampler bottles before sample collection. This amount of acid has been
determined to maintain pH <2 after sample collection. These samples are currently not
refrigerated. The District is currently conducting a comparison study to determine if a difference
exists between pre-preservation only and pre-preservation with refrigeration. Should a difference
be found, affected data will be flagged. Current DEP Procedure requires refrigeration. Pre-
preservation only permitted for total phosphorus collection for non NPDES permits only.

After sample collection the bottles are capped, thoroughly mixed by inverting five times, | abeled,
placed on ice immediately and transported to the field laboratory and stored at 4°C. Within 24
hours, aliquots of the samples are transferred to 175 mL bottles, tagged, and stored at 4°C until
transported to the analytical laboratory, Samples are submitted to the analytical laboratory within
two days of the day the sampler was serviced. Routinely, samples are poured into sample bottles
al the collection site, preservation is checked and samples are immediately placed on wet ice for
transport to the analytical laboratory. These procedures are only followed for long holding time
parameters.

Short holding time parameters are not routinely collected using an automatic sampler. However,
if short holding time parameters are collected, awtosampler bottles are not preacidified. The
samples are collected within 24 hours after sample uptake or compositing by the autosampler has
been completed, and analyzed within holding times.

Sampler intakes at water control structures are located 1 to 2 feet below the surface and 1 foot off
the wing wall.

American Sigma Model 6201 autosamplers located at pump stations work in synchrony with each
of the pumps in the pumping battery. The autosampler is activated once any of the pumps
becomes operational, and is usually programmed to collect a 50 ml aliquot for every 10,000 RPM
on each operating pump. The aliquot is dispensed into a refrigerated five gallon polyethylene
bottle. The refrigerated autosampler is deployed for up to one week and samples picked up within
24 hours after sample collection has been completed. Deployment times may vary depending on
project requirements as-specified in the project specific Quality Assurance Plan. The refrigerated
composite sample is homogenized by capping and shaking the bottle. An aliquot is transferred
unfiltered to a 125ml. sample bottle for TKN and TPO, and another aliquot is filtered into a 60
mL sample bottle, for NO, and NI, testing. Both aliquots are preserved as indicated in Table
6.10.
t

Autosamplers are dedicated o a specific location as long as they are working properly. If an
autosampler fails to perform, the sampler head including the pump hose, electronics, and flow
sensor are replaced as required. Sampler intake tubing is dedicated to a collection site.

6.4.4 Sediment/Soil
Sediment samples for organics are collected by hand grab using a stainless steel scoop/spoon,

stainless steel petite Ponar™ dredge, or stainless steel core. The stainless steel scoop/spoon is
utilized only in quiescent shallow waters. The petite Ponar ™ dredge is effective over the wide
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range of circumstances encountered during the collection of sediment samples. The petite Ponar™
dredge can be used on soft or hard bottoms under a variety of flow and depth conditions.
Sediment samples from canals are collected mid-stream using a small boat. The dredge is lowered
by rope until contact with the bottom is established. Then the dredge is slowly retrieved and
emptied into a stainless steel bowl/tray.  Samples are not composited or sectioned into
subsampies. The stainless steel core is used when collecting shallow sediment samples. Each
sample (except VOC) is thoroughly mixed in the stainless steel bowl with a precleaned stainless
steel spoon. The sediment in the bowl should be scraped from the walls and bottom, rolled to the
middle and initially mixed. The mass is quartered, moved to the opposite sides of the bowl, and
each quarter individually mixed. Each quarter is then rolled to the center of the bowl and the
entire mass is mixed again. This process is continued until the mass is as homogeneous as
possible. A precleaned stainless steel spool or small scoop is used to transfer the tequired amount
of final hornogenized malerial from near the center of the mass into the appropriate sample bottie.
This is done quickly to prevent oxidation of metal ions or volatilization of organic compounds,
The bottle is filled to its rim.

Duplicates are collected to measure the variability inherent in the sampling process. Duplicates
for sediments are collected from the same sample. Since a true split sediment sample is almost
impossible under field conditions, split soil samples are considered duplicates. If analyses for
pesticides, extractable organic compounds, or VOC are to be performed, the sample containers
must be glass with teflon lined lids. VOCs bottles must have a teflon-lined septum. For other
classes of analytes, glass or plastic jars may be used as sample containers. The containers are
completely fiiled with sample so that air bubbles are not trapped in the container. This is
necessary in order to rinimize sample oxidation that could influence certain test results. The best
way (o minimize trapped air is to very gently pack the sample into the container with the spoon
or scoop. Preserve according to Table 6.12.

Sediment cores are collected using PVC corers if the sample will not be analyzed for organics.
Intact sediment cores are obtained by driving a PVC coring tube to a depth of approximately 50
cm into the soil. Under shallow conditions (water depth < 30 cm) this is achieved using a block
of wood to protect the neck of the core tube and then striking the block several times with a
hammer such that the core penetrates the soil with minimal compaction. If the water is greater
than 30 cm, a PVC coupling should be attached to the coring device. This attachment is
comprised of a ball valve and a length of PVC pipe. This is fitted to the neck of the PVC coring
tube and a closed ended piece of metal pipe with a diameter larger than the upright PVC pipe is
used to pound the core into the sediment. During the insertion, the ball valve shovld be open.
Prior to pulling the core out of the sediment, the ball valve should be closed. The sediment core,
with the overlying water, is then labeled, capped at both ends using rubber stoppers, stored out
of direct sunlight, and transported to the laboratory. If the sediment surface within the core is at
a significantly different depth than the adjacent soil, compaction has occurred, and the core should
be discarded.

Field equipment is cleaned prior to the field trip and after each sample according to the
procedures described in Section 6.3.5.
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6.4.5 Ground Water

Ground water samples are collected from the least to most contaminated wells. The order of
collection is: 1) VOC, 2) Extractable Organics, 3) Total Metals, 4) Dissolved Metals, 5)
Inorganics and 6) Radionucleides. The SFWMD does not use temporary well points or dedicated
equipment for ground water monitoring. Sampies are not collected from wells with free product
showing.

A protective covering of visqueen plastic is placed on the ground around the well at all sampling
sites to reduce the potential for contamination. A fresh pair of disposable non-powdered latex

gloves are worn at each sample site while purging and another fresh pair worn for collecting
samples.

All samples are collected using a Teflon bailer which is suspended by a Teflon coated stainless
steel lanyard and carefully lowered into the well. Disposable lanyards are not used. Prior to the
collection of the sample, the bailer is rinsed three times with sample. The lanyard and bailer are
not allowed to touch the ground during sampling or purging.

The bailer, filled with sample, is retrieved from the well and placed on a bailer stand. VOC
sampies are collected first via a controlled-flow bailer bottom and are poured slowly down the side
of the sample vial to minimize sample aeration. The vial is filled to the point of creating a convex
meniscus. The cap is secured with the Teflon side of the septum contacting the sample and no
headspace in the sample container. The vial is inverted and gently tapped to locate bubbles, If
bubbles are present, the sample in the vial is discarded and sample is recollected and checked for
bubbles. Additional sample is added a maximum of three times. If unsuccessful, the sample, vial
and septum are discarded, a new vial and septum are used, and the collection procedure begins
again.

To filter a sample, a one piece, molded in-line disposable filter is attached to the bottom of the
bailer with a Teflon adaptor. The top of the bailer is attached t0 a vacuum pump by a Teflon
attachment so the bailer can be pressurized to force water through the filter, The filters are 0.45
micron unless a dissolved metals sample is collected for permit compliance, in which case the
filter pore size is required to be 1.0 micron. The first 100 mls of sample to pass through the filter
is discarded as rinse water, and the last 100 mls of sample water in the bailer is not used since it
has been in contact with the air at the top of the bailer,
L4

Bottles are supplied by the SFWMD laboratory. If the analyses are to be performed by a contract
laboratory, the bottles are cleaned by the contract lab according to that laboratory's procedures
prior to shipment to SFWMD. The contract laboratory must have approved cleaning procedures
in their Comprehensive Quality Assurance Plan, and perform a 5% analytical check on the
washing procedure. Certified disposable VOC vials are purchased from I-Chem.

Duplicates are collected by sampling from consecutive bailers.

Splits are not routinely collected in the groundwater program. When splits are required to
measure the performance between two or more laboratories, the following procedure is used:
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Splits are collected from the same bailer. For large volume samples that may require more than
one bailer load, the first half volume of the first bailer load is poured into the first set of
containers and the second half in the second set of containers. Then the first half-volume of the
second bailer load is poured into the second set of containers and the second half in the first set
of containers, etc., until both sets are full.

The sample bottles are labeled with the date, sample number and project name before sampling
at a site begins. After collection the samples are preserved, according to tables 6.10, 6.11, 6.12,
6.13 & 6.14 and immediately placed on ice in a closed container. Exposure of the organic
samples to sunlight is kept to a minimum. When VOCs are collected, trip blanks are kept with
the organic sample bottles to make certain that the samples have not become contaminated. These
trip blanks accompany the samples from the time the empty sample bottles are shipped from the
contract laboratory until the samples are analyzed. Trip blanks account for at least 5% of the
samples that are analyzed. At least one trip blank must be included in each separate cooler.

6.4.5.1 Wells with In Place Plumbing

These wells are purged for a minimum of 15 minutes, until three bore volumes have been
removed, or until the well has chemicaily stabilized, whichever is greater, The sample is taken
from the faucet closest to the source and before any screems, aerators, or filters. The flow rate
18 reduced to less than 500 ml/min when collecting samples to avoid any undue disturbance.
Unfiltered samples are collected directly into the sample containers from the spigot. Filtered
samples are collected by filling a bailer from the spigot. The bailer is rinsed three times with
sample, then filled and pumped through a filter attached to the bottom of the baiter with a Teflon
adaptor. Sample bottles are rinsed once with sample (unless sample bottles are prepreserved,
collection is for Oil & Grease, bacteriologicals, Total Recoverable Petroleum Hydrocarbons or
VOCs).

6.4.5.2 Flowing Artesian Wells

These wells are purged until three bore volumes have been evacuated, or until the well has
chemically stabilized, whichever is preater. The flow of water from the well is adjusted to
minimize the aeration and disturbance of samples. Unfiltered and filtered samples are collected
directly from the discharging water into a bailer.

6.4.5.3 Monitoring Wells !

The depth to waler in each well, relative to a measuring point is measured using a graduated
stamless steel tape and chalk or an electronic water level indicator. The depth to water is
measured twice. Both values, which must be accurate to within 1/ 10th of a foot, are recorded in
the sampler's field log. More stringent measurements may be required for specific project
programs. These values will later be used to calculate water elevation relative to mean sea level.,
The same measuring point is used every time the well is sampled. W hen the wells are surveyed,
the survey point is used for the measuring point. Water level measuring devices are rinsed with
ditute Liquinox® and DI water and wiped dry with a Kim Wipe® towel before measuring each
well.
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Prior to the collection of samples, each well is then purged by a, submersible pump or centrifugal
pump. Centrifical pumps are gas powered and extreme care must be used when handling and
locating these pumps to minimize on-site contamination (placed away and downwind from any
sampling activities). The pump consists of a centrifugal suction pump that does not contact the
water within the well. A flexible PVC suction hose connects the pump to a three foot length of
rigid Teflon drop pipe. The portion of the drop pipe that comes in contact with the water column
15 cleaned prior to use as per the procedures outlined for other sampling equipment in section 6.3 .
The drop pipe is equipped with a Teflon check valve at its bottom end to prevent the back flow
of purged water into the well. The drop pipe is lowered to the top of the water column so that
the purging process removes all of the standing water. If the water level is drawn down during
the purging process and air begins to enter the drop pipe, the drop pipe is lowered to the new
water level. If the water level 15 drawn down too severely, the purge rate is decreased. The
SFWMD does not collect samples at any well with a depth to water of more than 25 feet,
Submersible pumps are used for purging only. They are decontaminated as specified in section
6.3.4.5.

The well is purged until a minimum of three standing water volumes are removed. The volume
of water to be purged is calculated using the following formula:

Minimum Purge Volume in gallons = (D?)* (DW-DTW) * 0.1224!

ID = Casing Diameter in inches
DTW = Depth to Water in feet
DW = Depth of Well in feet

(1} The constanit 0.1224 is an units conversion factor

The volume of water removed from the well must be calculated to avoid excess purging. The
flow rate is estimated by measuring the amount of time required to fill a bucket of known volume.
The required purge volume is then divided by the estimated flow rate to find the estimated time
necessary to purge the well. Flow is measured several times during purging to be certain that it
does not change. Though a minimum of three water column volumes must be purged, the well
is not considered purged until the well has chemically stabilized. Temperamre, pH and
conductivity are monitored and readings are recorded at 5 minute time intervals, or at shorter
intervals if necessary. Chemical stability readings of the well are taken at intervals required to
purge one half the bore volume. These measurements are made in a flow througH chamber to
minimize atmospheric contact with the sample. The well is considered to he chemically stable
when two consecutive readings of temperature, pH and conductivity are within 5% (at least five
minutes apart). The purge volume is noted in the field log. All measurernents that were recorded
while waiting for the well to stabilize are recorded in the field log. Only the final readings taken
after the well has stabilized are input into the sample results database. The drop pipe is slowly
raised out of the well wiile the purge pump is still on to make certain that all of the water above
the drop pipe inlet is purged. This procedure also minimizes the possibility of the back flow of
water from the drop pipe or suction hose.

Wells with low hydraulic conductivity sediments that can be purged dry at one liter per minute
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are not sampled because the water quality is not deemed to be representative of the aquifer water
quality. The SFWMD does not sample wells, for which recovery cannot be accomplished in four
hours or less.

All samples are collected using a Teflon bailer. When handling bailers or sample containers,
disposable latex gloves are worn. Prior to the collection of the samples, a Teflon bailer is lowered
into the well via a teflon covered stainless steel lanyard. The bailer is filled and evacuated three
times. This procedure is done as a final rinse of the pre-cleaned Teflon bailer and associated
Teflon parts. The lanyard and bailer are not allowed to touch the ground during sampling or

purging.

The bailer, filled with sample, is retrieved from the well and placed on & bailer stand. VOC
samples are collected first via a controlled-flow bailer bottom to avoid sample aeration. The first
100 mls of sample in the bailer are discarded. The sample bottles are filled from the bailer after
discarding the first rinse,

6.4.5.4 Porewater Wells and Peepers

Porewater is collected using porewater wells and peepers (Appendix G) for research projects only .
Once collected, sarnples are processed and handled as routine groundwater samples.

6.4.6 Biological Tissue
.1 Above Gr 10mass
Above ground vegetation is clipped at the sediment-water interface with a pair of sheers or knife,

and separated into subsamples by species. Each biomass subsample is placed into an individual
large opaque plastic bag, labeled, and transported to the laboratory for processing.

6.4.6.2 Below Ground Macrophyte Biomass

After the above ground vegetation has been removed from the sampling quadrant, a soil core 1§
collected from the center of the quadrant using a PVC soil corer. Each soil core is placed into
an individual large opaque plastic bag, labeled, and transported to the laboratory for processing.

6.4.7 Hazardous Wastes/Drums
The SFWMD does not sample hazardous waste or drums.
6.4.8 Waste Water

The SFWMD does not sample waste water.
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6.4.9 Microbiological

Microbiological samples are collected and preserved on ice, with extra care in order to prevent
sample contamination. The samples are not composited. The personnel collecting the samnples
do not touch the rims/ top of the Whirlpaks™. A Whirlpak™ must be discarded if it is suspected
that the top portion has been touched. Microbiological sampling is closely coordinated with the
laboratory performing the analyses to ensure that sarnples are analyzed within holding times.

6.4.10 Qil and Grease

Oil and Grease samples are collected directly into the sample container without rinsing with
sampie. Sample containers are not pre-acidified. Sample bottles for Qil and Grease are prov ided
by the contract laboratory.

6.4.11 Low Level Trace Mercury

The SFWMD follows the clean hands (CH), dirty hands (DH) technique as specified in EPA
Method 1669: Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria Levels,
when collecting low level total and methyl mercury samples in surface water. CH, using shoulder
length plastic gloves, followed by wrist length plastic or latex gloves, touches only clean surfaces
(such as new gloves, new plastic bags, or surfaces that have been cleaned in an ultra-clean facility.
DH, using wrist length latex or plastic gloves, touches the cooler and the sample bottle covered
with two plastic bags. DH opens the outer plastic bag, CH reaches in, pulis up bottle covered
with inner plastic bag, and removes the bottle from the inner bag.

CH reaches into the water or slowly wades (so as not to suspend sediment) and collects 100 ml
of surface water by immersing the sample bottle about 10 cm under the surface. The bottle is
rinsed by shaking the contents (cap on) and dumping the contents away and downstream from the
sampling area. This rinse is repeated two more times. The bottle is filled a final time with more
than 100 mL and the cap secured tightly by hand. CH then wades out of the water, puts the bottle
in the inside bag, seals it, and places the inside bag into the outside bag. DH seals the outside bag
and places it back inside the container. DH records the sample bottle number, time, site and other
information on the field data log sheets, and later transfers the information to the ficld notebook.
Relevant site conditions are recorded into the field notebook.

Samples may also be collected using a pump. The CH/DH procedure is used. DH ‘removes the
sampling train (filter holder with nitex screen, Teflon mbing and C-FLEX tubing-all connected)
from the cooler and opens the outside bag. CH opens the inside bag and removes the sampling
train. While CH holds the tubing, IDH secures it to the sampling boom with tie wraps. DH open s
the pump head, CH places the pump tubing inside, and DH closes the pump head. DH opens the
ring stand clamp, CH places the pump tubing inside and DH closes the clamp.

To begin sample collection, DH positions the end of the sampling train about 10 ¢cm below the
water surface and about two meters from shore and secures it to the sampling platform (i. e. place
boom end under battery handle). DH starts the pump and begins flushing. DH removes a sample
bottle from the cooler and opens the outside bag. CH opens the inside bag and removes the

- ¥ i
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sample bottle. CH opens the sample bottle. The contents are dumped into a waste container if
they are dilute HCL or on the ground (away from the sampling area) if contents are deionized
water. After flushing with three sampling-hose volumes of sample water (approximately 400 mL),
CH fills the bottle with about 50 mL from the sample water stream. Note: keep cap faced
downwards. The bottle is rinsed by shaking the contents (cap on) and dumping the contents away
from the sampling area. This rinse is repeated two more times. The boule is filled a final time
with more than 100 mL and the cap secured tightly by hand. CH then puts the bottle in the insid e
bag, seals it, and puts the inside bag down inside the outside bag. DH seals the outside bag and
places it back inside the cooler.

To prepare a filtered surface water sample, DH stops the pump, removes a filter cartridge from
a cooler and opens the cutside bag. CH opens the inside bag, removes the filter and connects it
to the end of the sampling train. DH starts the pump and the filtered sample is collected as above
Equipment is rinsed with sample water at the next site before collecting a sample. To control
mercury contamination, CH secures a clean plastic bag to each end of the sampling train for
transport between sites. The equipment and supplies are stored inside coolers and bags in a place
relatively free of mercury contamination. Dust and human breath (from dental amalgams) contain
large amounts of mercury and should be avoided during sample collection. Samples should not
be collected in the rain.

6.4.12 Benthic Macroinvertebrates

The SFWMD follows macroinveriebrate sampling methods as detailed in the Florida Department
of Environmental Protection (FDEP) Biology Section Standard Operating Procedures (Appendix
E ) and in EPA/600/0-90/000, Macroinvertebrate Field and Laboratory Methods for Evaluating
the Biological Integrity of Surface Waters. The field methods used to study benthic
macroinvertebrate communities relate to qualitative, semi-quantitative and quantitative sampling,
and are dependent on the data quality objectives of the study. Generally, there are four
categories of macrobenthic invertebrate samples collected: cores, grabs, artificial substrates, and
miscellaneous. Field equipment is cleaned prior to the field trip and after each sample according
to the procedures described in Section 6.3,5,

a. Corers

Coring devices may be used at various depths in any substrate that is sufficiently compacted so
that an undisturbed sample is retained; however they are best suited for sampling Homogeneous
soft sediments, such as silt, clay or sand. Macrofauna are sampled using single and multiple-head
corers, tbular inverting samplers, open-ended stovepipe devices, hand corers and/or box corers.
Devices are lowered slowly into the substrate to ensure good penetration and to prevent organisms
from escaping. Visual inspection of each sample is necessary to ensure an adequate amount of
sample i3 obtained.

b. Grab samplers

Grab samplers are designed to penetrate the substrate by gravity and have spring or gravity
activated closing mechanisms. They are used to sample a unit area of the habitat. The habitat
and substrate type sampled, depth of penetration, angle and completeness of jaw closure, loss of
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sample during retrieval, disturbance at the water-sediment interface, and effect of high flow
velocities all affect the quantity and specics of macroinvertebrates collected by a particular grab.
Petite Ponar™ or Ekman grab samplers are typically used; however the type and size of the
selected device depends on the substrate composition, water depth, and hoisting gear available.
‘The sampler is lowered slowly to avoid a disturbance of the surface seditment and to ensure the
device bites vertically. Upon tripping of the closing mechanism, the sediment is contained and
the device is retrieved. The sample is then placed into a suitable container for transporting to the
laboratory or is placed directly into a sieving device and processed.

c. Artificial substrate samplers

Artificial substrate samplers, such as the muitiplate (modified Hester-Dendy) sampler, consist of
natural or artificial materials of various composition and configuration. They are placed in the
waterbody for a predetermined period of exposure and depth for the colonization of indigenous
macroinvertebrates. This type of sampling is used to augment bottom substrate sampling becau se
many of the physical variables encountered in bottorm sampling are minimized, e.g. light
attenuation, temperature changes, and substrate variation. The samplers are deployed in the
euphotic zone of the water column to promote maximum colonization. They are exposed for a
preset period of time and retrieved vertically from the water. The samplers are placed in a
preservative container and transported to the laboratory for processing.

d. Miscellaneous qualitative devices

Many devices such as dip nets, bare hands, tongs, and forceps may be used to ¢ollect benthic
macroinveriebrates. Dip nets are used by sweeping the net through the water or by holding the
net stationary against the bottom and disturbing the substrate, causing the benthos to be swept into
the net.

Samples collected by any of the aforementioned devices contain varying amounts of fine materials
which can be removed by sieving immediately in the field, or in the laboratory. If laboratory
sorting can be performed within 24 hours, place samples irnmediately on ice. If sorting will be
delayed, preserve with 10% formalin. After organisms have been removed from detritus, they
should be placed into 70% ethanol.

6.4.13 Atmospheric Deposition

Atmospheric deposition samples are collected according to the National Atmospheric Deposition
Program (NADP) guidelines. Samples are preserved according to tables 6. 10, '

The District uses Aerochem Metric Wet/Dry Precipitation collectors. The Aerochem is an
aluminum structure with twe 3.5 gallon PVC buckets which serve as receptacles for wet and dry
deposition. An aluminum lid covers the wet side bucket under dry conditions. When the
humidity sensor detects rain, the lid slides over the dry side bucket, uncovering the wet side
bucket. All buckets are collected on Tuesdays only, according to NADP guidelines. The buckets
are capped (while using PVC/Latex gloves) and taken to the laboratory for processing within 24
hours. Clean buckets are placed into the Aerochem collectors. Before clean buckets are placed
into the coliectors, one bucket from each decontamination lot is checked by pouring one liter of
DI water into the bucket, allowing the water to sit overnight (capped) in the laboratory, and
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processing as an equipment blank.

All wet side buckets are weighed using a top loading balance and subtracting the clean bucket tare
weight (determined before deployment in the field). Live frogs, insects and nonrepresentative
foreign martter are removed with a clean scoop or tweezers. Any removed contaminants are
documented in the field notebook. The sample is then processed as a routine surface water
sample, including filtration and preservation as required. Processing equipmment blanks, splits and
field blanks are submitted according to routine QA procedures.

Dry side buckets are inspected for contamination as above. Only loose contamination is removed
{with clean (weezers/spatula). Approximately 600 ml of DI water is added to the dry bucket
contents rinsing the sides of the bucket. A precleaned spatula is used to rub the inside bottom and
sides of the bucket. The remaining DI water, approximately 400 mls, is then added and mixed in
by swirling the bucket and mixing using the spatula The total amount of DI water added should
equal one liter and the volume must be recorded in the field notebook. The sample is then
processed as a routine surface water sample, including filtration and preservation as required.
Processing equipment blanks, splits and field blanks are submirted according to routine QA
procedures.

6.4.14 Duplicates/Split Samples

Duplicates are collected to measure the variability inherent in the sampling process, and should
be obtained by duplicating in rapid succession during the same sampling event, the entire
acquisition technique used to obtain the first sample. Duplicates for water are collected by
sampling from successively collecied volumes. Duplicates for soils are collected from the same
sample source and same composited soil sample (i.e., soil obtained from the same soil sampling
device). Split samples are collected to measure the variability between laboratories, and are taken
from the same parent sample (a true split of soil, sediment or sludge is almost impossible to
accomplish under field conditions; a split soil sample should be considered a duplicate and not a
split sample). Split samples (for water) are taken from consecutive sample volumes from the same
sampling device (i.e. from same bailer or Niskin bottle), or by mixing in a large intermediate
vessel.

Note: for large volume samples that may require more than one bailer load, the first half volume
of the first bailer load is poured into the first set of containers (the second half into the s econd set
of containers), then first half volume of second bailer load is poured into the skecond set of
containers (second half into first set of containers) etc. until both sets are full.

6.5 Documentation
The tollowing is a list of the field records that are maintained.
1. Field Trip Checklist (surface water/groundwater)

2. Chemistry Field Data Log
3. Bound field notebook {project specific)
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6.6 Preservation

Holding times and preservation techniques for each parameter are given in Tables 6-10, 6-11,
6-12, 6-13 and 6-14.

Samples are preserved in the field at the time of sample collection either by using preservatives
provided by the SFWMD laboratory or the contract laboratory. If sample containers are received
with preservative from the contract laboratory (VOCs), additional preservative is requested so it
is available if needed. ACS reagent grade or better preservatives are used.

For unfiltered samples, the appropriate preservative is added to the sample bottle after the bottle
is filled. The bottle is capped and shaken after which a small amount of the sample is poured ont o
the pH (0 - 3 pH units) test strip to ensure pH<:2. If pH is not <2, additional acid is added
drop-wise, the bottle is capped and shaken, and the pH is tested again. This procedure is followed
until pH <<2. The pH 18 checked on all samples requiring preservative and this amount of acid
is added to the equipment blank and field blank. The amount of acid added is recorded in the field
notebook.

For filtered samples, the acid is added after filtration following the procedure outlined for
unfiltered samples.

Fresh preservatives are obtained from stocks weekly for all sampling trips. Preservatives are
taken into the field in polyethylene dropper bottles. One mlL nitric acid (70%) glass ampoules are
used in groundwater sampling for the preservation of metals samples.

6.7 Sample Dispatch

Samples to be analyzed by the SFWMD laboratory are submitted to the laboratory by field
personnel. The majority of samples are submitted the same day they are collected but ali samples
are submitted as soon as possible after collection in order to meet recommended holding times.

Samples to be analyzed by contract laboratories are shipped to the laboratory by common carrier
overnight delivery the same or next day they are collected. All samples are carefully packed with
appropriate material to prevent breakage. Insulated coolers are used for sample shipment and are
sealed with shipping tape to avoid tampering. If samples must be kept at 4°C, wet ice is used
during shipping. !

6.8 Field Waste Disposal

All field generated wastes and contaminated purge waters are segregated and containerized for
proper disposal including the use of the services of a commercial disposal company, if required.
The SFWMD does not sample hazardous waste sites so the only field generated wastes are acids
and isopropyl alcohol. The isopropyl alcohol is containerized for proper disposal. Acids are
diluted and/or neutralized and flushed down the sanitary sewer. The calibration standards for field
parameters are flushed into the sanitary sewer.
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" Parameter Holding Time Preservation Container & Size
Alialine Phosphatase 24 hours Cool, 4% Plastic, 125 ml
Alkalipity 14 days Cool, 4°C Placric, 125 mi
Ammania 28 days Cool, 4°C, pH<X(H,50,) Pastic, 60 ml
Biochemical Oxygen Demand 48 hours Coul, 4°C Plasuc, 500 ml
Carbogacaours Biochemical Oxygen 48 hours Cool, 4% Flastic, 500 ml
Demand
Chemical Oxygen Demand 238 days Coal, 4°C, pH < 2(H,50,) Plastic, 125 mi
Chloride 28 days Mone required Plastc, 60 mi
Chloring, Total Residual Analyze immedialy None requirad Plastic/glass, 250 ml
Chromium VI 24 hours Cool, 4°C Plastic, 150 ml
Color 438 hours Cool, 4°C Plasuc, 40 ml
Fluoride 28 days None required Plastc, 500 ml
Inorganic Carhon 14 days Cool, 4°C Plastic, 125 ml®
pH Analyze immedinely None required Plastic, 123 mi*
Kjehdahl nitrogen 28 days Coal, 4°C, pH < 2(H,50,) Plastic, 125 ml
Mercury 28 days pH < 2(HCL, Teflon, 125 mi
Meals 6 months pH < 24{HNO,) Plastic, 250 mi
Niirate + nitrite 28 days Cool, 4°C, pH < 2(H,30,) Plastic, 60 ml
Mitrite 4% hours Coaol, 4°C Plastic, 60 ml
OQil and Grease 28 days Coal, 4°C, pH < 2(H,50,) Gilass, 1 Liter
Organic Carbon 28 days Coal, 4°C, pH < 2(H.80,) Plagtic, 125 ml
Qrthophosphate 48 hours Filter immediatzly, coml, 4°C Plastic, 60 mi
Tota! phosphorus 28 days Cool, 4°C, pH<2{H,50,) Plastic, 125 m!
Residue, filterable, nonfilterable, 7 days Cuaal, 4°C Plastic, 500 mi®
volatile
Silica 28 days (Cool, 4°C Plastic, G0 ml'
Hpecific conductance 28 days Coal, 4°C Plastic, 500 ml’
Sulfide 7 days Counl, 4C, 20 drops Zine Acetatcy Plastic, 250 ml

NaOH to pH =9

Sulfate 28 days Cool, 4°C Plasti¢, 60 m|
Turbidity 48 hours _ Cool, 4°C | Piastic, 500 m!’

(1) From 40 CFR, Part 136, Table 11 {7-1-90)

(2) Not listed in 40 CFR, Part 136, Table [} (7-1-90) (3) 250 ml plastic bottle may be used if BOD 15 not requested
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Table 6.11 Holding Time and Pr

eservation for Water Organics

and PCB's

cxtraction, 40) days
after extraction

Parameter Holding Time Preservation’ Container & Size
Volatile (Purgeable) 14 days (preserved Cool, 4°C Glass, 40 ml, Teflon
Organicy with 1:1 HCl}, 7 lined septum
days (unpreserved)
Base neutral acid extractable | 7 days until Cool, 4#°C Amber Glass, 1L,
compounds extraction, 40 days Teflon lined cap
after extraction
Organochlorine Pesticides 7 days until Cool, 4°C Amber Glass, 1 L,

Teflon lined cap

acid is added, and finally the vial is filled as per procedure.

Note: It is not reconunendad w mix the two preservatives (and sample) together in an intermediate vessel.

(1) If Reswtus] chipring is prmnt: Sodium Thiosulfate ts added o the sample vial first, The vial is then filled w almost full volume with sample,

Table 6.12 Holding Times and Preservation for Sediments, Soils and Tissues!

[r—
Parameter Holding Time Preservation Container & Size
Volatile organies 14 days Cool, #C Glass, 4 oz widemouth
with Teflon/silicone
septum
Semivolatile organics 14 days until Coul. 4C Glass, 8 oz, widemouth
extraction, 40 days with Teflon/silicone
after extraction septum (50 grams)
Total metals 6 months Cool, 4°C Glass or plastic, § oz.
widemnouth (200 grams)
Mercury 28 days Cool, 4°C Glass or plastic, 8 oz,
widemouth (200 grams)
Nutrients & Inorganics Mot Specified Cool, 4°C Glass, 500 ml or

plastic, 8 oz.
widemouth with Teflon
lined closure

{1) From Table 5, Chapter 62-160, F. A. C.
{2} From USEPA Standard Qperating Procedures and Quality Assurance Manual {Appendix A).

Table 6.13 Holding Times and Preservation for Microbiologicals®

[ =
Parameter Holding Time Preservation’ Container & Sizel
Microbiologicals' 6 hours Cool, 4C° /Na,3,0, Glass or Plastic > 125
ml

(1) Parameters included are: Fecal Coliform, Total Coliform and Fecal Streptococci.

{2) Addition of sodium thissulfate is only required if the sample has a detectable amount of residual chlonne, as
indicated by a field 1est using EPA Method 330.4 or 330.2 or equivalent.

(3) Presterilized Whirtpak bags (or equivalent) are typically used for sampling.
(4) From Table 8, chapter 62-160, F.A C,
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Table 6.14 Holding Times and Preservation for Biologicals

— .~
Parameter Holding Time Preservation Container & Size
Chlorophyll (I) 24 hours o filter (I) Cool, 4°C, Amber Plastic, 1 L
{ii) 21 days after filiration dark, fiiter with
MgCO,,
(ii) Filter
frozen (until
testing)
Macrobenthic Preserved in the field with formalin, 10% buffered Glass or Plastic
Invertebrates then ethanol in the laboratory or formalin, then
placed on ice and preserved with 70% ethanol
formalin within 8 hours, then
preserved with cthanol

6.9 Field Reagent and Standard Storage

Table 6-15 lists the storage procedures for reagents, standards and solvents.

Table 6-15.
Chemical

Sulfuric Acid

Nitric Acid

Phosphoric Acid

Isopropyl Alcohol

pH Standards

Conductivity Standards

Formalin (10%)

d I

Method of Storage

Stored in original containers in vented acid storage cabinet.
Note: Each acid is stored in a separate cabinet. Acid is
transported in the field in polyethylene dropper bottles.

See above.
See above.

Stored in original containers in vented solvent storage
cabinet. Taken into the field in glass containers carried
in a safety carrier.

Stored in cabinet designated for standard and reagent
storage. Cabinet is in air conditioned laboratory.
Standards taken into the field in polyethylene bottles.

Stored in cabinet designated for standard and reagent
storage. Cabinet is in air conditioned laboratory.
Standards taken into the field in polyethylene
bottles.

Stored in cabinet designated for standard and reagent
storage. Cabinet is in air conditioned laboratory. Taken
into the field in polyethylene bottles.
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Table 6-15. Reagent, Solvent angd Standard Storage(Cont’d)

Ethyl Alcohol

Sodium Hydroxide

Zinc Acetate

Hydrochloric Acid

Stored in original containers in vented solvent storage
cabinet. Taken into the field in approved non-combustible
containers,

Stored in poyethylene dropper bottles as provided by contract
labs. Transported to the field in polyethylene bottles. Stored
in cabinet designed for standard and reagent storage.

Stored in poyethylene dropper bottles as provided by contract
labs. Transported to the field in polyethylene bottles. Stored
in cabinet designed for standard and reagent storage.

Stored in original container. Used to preserve mercury
samples in the lab.

- % | =
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7.0 SAMPLE CUSTODY

A verifiable trail of documentation for each sample must be maintained from the time of sample
collection through the analytical laboratory to the final reporting or archiving of data. SFWMD
does not require legal custody procedures be used as the only samples analyzed in the District
laboratory are not used in criminal court cases at this time.

The purpose of sample custody is to provide a clear description of sample and container
traceability from sample collection to final sample disposition and to identify those persons
responsible for collection and analysis.

7.1 Documentation

Custody starts with the person who prepares for the field trip. This person, who may be a Staff
Scientific Associate, Senior Scientific Associate, Specialist Scientific Associate or Senior
Supervising Scientific Associate, obtains the appropriate size precleaned bottles from the bottle
storage area. This person signs the trip checklist (Figure 7-1) when all items necessary have been
prepared and loaded into the vehicle,

The field sheets become a part of the project records maintained by the project manager with
copies retained by the laboratory. Entries on all records, laboratory and field, are made in
waterproof ink with errors deleted by crossing one line through them. All field documentation
is signed or initialed by the field personnel.

Samples of the documentation are given in Figures 7-1 and 7-4.

Figures 7.2 and 7.3 show the sample tags which include the preservation instructions, bottle size,
and the parameters to be tested. Information on the tag includes project code, the date the sample
was taken and the sample number. The sample number is a unique sequential number for that
project. Sample seals are not used by SFWMD.

Figure 7-4 shows the Chemistry Field Data Log used to record the field information. The
Chemistry Field Data Log includes the site name or station code, the date and time of sample
collection, the signature of the person relinquishing the samples, the field 1D number, the number
of samples collected, the intended analyses and preservation requirements, a comment section, and
a place for the person who receives and logs-in the sample to sign, date, anfl record the
corresponding laboratory sample numbers. Common carrier is not used for samples analyzed
This data from the Chemistry Field Data Log is manually entered into the Laboratory Information
Management System (LIMS) through the Sample Log-In screens shown in Figure 7-5 and 7-6.
This data entry process automatically generates a unique sequential number consisting of the login
group hyphenated with the number of the sample for that group. A login group is defined as a
group of samples for a given project on a given day. This sample number is used to track the
progress of the sample through the laboratory.
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Figure 7.1
FIELD TRIP PREPARATION AND CHECK-QFF LIST

PROGRAM:_ DATE: PROGRAM CODE:
{Routine / Quarierly / Bi-Annual)

* Cellular Phone * Sign Out Vehicle
____."* Sign Out Board _*Gas Vehicle

* Maps * Maintenance Check

* Vehicle Packet/Credit Cards * Coolers/Ice

__* Pre-Cleaned Buckets _ % Byrinpes
* Filtration Unit * Pre-cleaned Sampling Bottle

* Processing Tray

* Calibrated Hydrolab * Field Data Logs
_* Field Notebook " Waterproof Pens
* Tags/Rubber Bands

* Fresh Acids- H28504 / HNO3 * Trip Spikes

* Goggles, Gloves * pH Test Strips
* 5 Gallons DI Water

* Bottles; 250ml-  , 125ml-__ , 60ml- __ , 250mUTM-  , 125ml/Hg-_ , 500ml- » 1 liter
* Bottles: One Liter Bottle for Chlorophyll

* Stations: Routine / As Specified:

_ *EKeys:
PERSONAL ITEMS
* Watch * Sunglasses * Drinking Water * Hat
____ * Sunscreen ™ Rain gear * Food _____* Mosquito Repellent

POST TRIP PROCEDURES
*Check that coolers contain ice and check mark the *samples in ice box™ an the log in sheet
* Sort Samples in Sequence and by Tap Color
* Place Samples in Refrigerator marked "incoming samples”
_____* Sign Chain of Custody Sheet/Get Time Stamp
* Place Chain of Custody Sheet on the "to be logged in” board '
* Return Clean Botiles to Lab
* Separate Filter Holders and place in Soak Solution
* Place Dirty Bottles in Washing area
* Replace Water in Hydrolab Stand(Tap Water Only!)
_ *Clean Out Vehicle
* Fill Out Trip Ticket/Return Keys
* Return Field Notebooks to Office

____ * Report Equipment(Vchicle, Hydrolab, etc.) Problems to Supervisor
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Figure 7.5
Sample Log-In to LIMS
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by the District lahoratory.

The sample preparation (digestion) records are maintained with the analytical ran. The
information required is the laboratory sample number, standards, QC samples, dilution factors,
person preparing the samples, and the date of preparation. The analysis logs for each type of
instrument are shown in Iigures 7-8 to 7-13. The microbiology logs are shown in Figures 7-14
to 7-17.

If samples are collected and sent to a contract laboratory by common carrier for analysis, the
custody forms supplied by the contract laboratory are used. Only laboratories that have DEP
approved comprehensive quality assurance plans are used as contract laboratories. The precleaned
sample containers received from the contract laboratory are delivered to the project manager who
15 responsible for their secured storage.

7.2 Field Custody Protocols

The samples are tagged at the time of collection using waterproof Tyvek™ tags which have been
filled out with waterproof pens. The tags are attached with rubber bands to the neck of the sampie
bottle.

Each project has a unique three to four character project code. The sample field numbers are
generated by a combination of this project code and up to a five digit sequential project number
that unequivocally links the collected sample to the time and date of collection, and sampling
point. The field sample numbers are associated with the station (site) code on the Chemistry Field
Data Log and in the field notebook. The field sample number can be used to trace a sample
through the sample tag, the Chemistry Field Data Log, the field notebook, the laboratory
information management system, and final data archival.

The field records are maintained and stored by the project manager, who is responsibie for
maintaining all records of the project for the period of time specified by the Florida standards for
record management. The field records which are identified by the project code may include the
field notebooks and the Chemistry Field Data Logs.

All physical parameter measurements obtained in the field shall be written on the Chemistry Field
Data Log shown in Figure 7-4 at the time of sample collection. These measurements include
temperature, pH, specific conductivity, dissolved oxygen, oxidation-reduction potential, secchi
disc depth, total column depth, turbidity and salinity. Other information that must be noted on
this form includes project code, collector ID, sample number, date and time of collection, station
or site ID, parameter analysis, types of QC samples collected (when and where collected), depth
sample was collected, flow conditions, requested parameters and chain of custody documentation.
Beginning and ending times of any composite sampling is noted. Optional information on this
form includes upstream/downstream notation, discharge information, weather, sample type, depth
and 4 cornments section.
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Figure 7.9
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Figure 7.10

Calibration Log for Physical Parameters
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DEPARTMENT OF WATER RESOURCES EVALUATION
Carbon Analyzer Log
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Figure 7.16
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Relevant field observations are noted in a bound waterproof notebook at the time of sample
collection. These include sample number, station or site name, date and time, weather, flow
conditions, water color, water smell, water clarity, weed conditions, number of drops of acid
added to each bottle, persons other than sampling personnel at the site, type of purging and
sampling equipment used with corresponding ID# (if available), field decontamination performed
and if applicable, wave height, bottom conditions, algae description, use of boats and/or other
fuel powered equipment, calibration information and standards used for calibration.

For monitoring wells, the following information is recorded in addition to any applicable
information from the above list: depth to water, calculation for purge volume, determination of
volume purged, method of purge, purging rate, date and time the well was purged, and readings
taken until the well stabilized.

For wells with in place plumbing or artesian wells, the following information is recorded:
plumbing or tap material, flow rate at which the well was purged, time the well was allowed to
purge, and the flow rate when the sample was collected.

A monitor well database is kept for all of the wells that are sampled by the SFWMD, This
includes the following information: well casing material, well diameter, type of casing, screen
diameter, screen type, total depth of the well, casing depth, method of well installation, date of
well installation, drillers name, latimde, longitude, measuring point elevation, and land surface
elevation. In addition, new wells installed by the SEWMD also have the drilling mud type and
name recorded. '

For sediments, the depth the sample is taken is recorded. Drilling/boring is not used for
sampling.

7.2.1 Sample Transport

Following collection of the sample, the bottles are sealed, tagged, and returned to the contract
laboratory along with appropriate sample identification (i.e., sample name and number), and chain
of custody form. Samples are packed in coolers with bubble-wrap or other appropriate packing
material to avoid breakage. Samples for VOC analysis are piaced into a separate bubble-pack bag
for each station. Chain of custody forms are enclosed in a plastic bag for protection from water
damage. Samples are kept at 4°C with wet ice. Coolers are taped shut using packing tape and
taken to the SFWMD shipping area for pickup by common carrier. Coolers are shipped to the
laboratory overnight, and the shipping receipts are retained. Chain of custody forms are returned
to SFWMD with the analytical results.

7.2.2 Sample Transmitial
The Chemistry Field Data Log and examples of the sample tags are shown in Figures 7.2 through

7.4. The Chemistry Field Data Log includes the field ID number, date and time of sample
collection, station (site) code, intended analyses (designated by circling desired parameters in
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figure 7.4), method of preservation, whether or not the samples are still in wet ice and limited
comments about the sample or sample container. Sample seals are not used.

7.3 Laboratory Operations

The sampies are brought to the laboratory by the field sampling personnel and placed in the
designated refrigerator. The person bringing the samples to the laboratory signs and stamps the
Chemistry Field Data Log with the time clock. The Chemistry Field Data Logs are given to the
person responsible for logging-in the sample. The information from the Chemistry Field Data
Log is entered into the LIMS and a laboratory sample number is generated by LIMS consisting
of a login group hyphenated with the number of the sample within the group. ex: L1-1 is the first
sample of the first login group. The person logging-in the samples records the LIMS numbers
on the Chemistry Field Data Log, initials and dates the form at the time the samples are logged
(in the "received by" section). The LIMS numbers, date logged, and initials of the logger are also
maintained in a bound laboratory notebook. A computer-generated list, verified by the data entry
technician, is obtained with the respective field and LIMS numbers for each sample.

Labels for each aliquot are generated by LIMS and are manually attached to the sample field tag.
As each sample is labeled, the technician checks the proper match of field and LIMS numbers,
and the sample bottle for leakage, cracks, and any other obvious faults. Five percent of the
samples (at least one from each batch) are checked for proper preservation. The results of this
check are documented in a bound notebook.

7.3.1 Sample Rejection

Samples are rejected if the bottle is leaking or cracked, if there is no Chemistry Field Data Log
submitted with the samples, if the Chemistry Field Data Log is incomplete, if the samples were
not brought in wet ice, or if holding times or preservation protocols have been violated.

7.3.2 Sample Security, Accessibility, and Storage

The samples are accessible (o the laboratory and field staff during working hours. The doors to
the exterior of the building are locked when the last member of the staff leaves for the day. The
door to the sample receiving area is opened at 6:00 A.M. The only persons authorized to be in
the laboratory are the laboratory staff and the sampling personnel delivering samples. All visitors
must be escorted by a member of the division staff. '

Samples are stored in refrigerators designated for sample storage onty. No VOC's are stored in
the laboratory refrigerators and standards are stored in refrigerators designated for standard
storage.

Sample digestates are stored in the digestion laboratory until they are analyzed. Analysis takes
place within holding times.
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7.3.3 Sample Distribution and Tracking

The analysts check the LIMS database daily for samples requiring their assigned analyses and
make work groups for these samples. They are required to analyze reworks and the oldest
samples on each day's first run. The supervisor receives a daily backlog report listing all samples
showing incomplete analyses.

The analysts are responsible for removing the required samples from the refrigerators, analyzing
them, and returning them to the refrigerators immediately following analysis. Bound notebooks
are used to track digested samples. The person doing the digestion lists the samples, standards
and QC samples digested in the batch.

Following completion of the analyses and review of the results, the laboratory supervisor or
analyst removes the samples which are ready for disposal from the refrigerators. The status of
the sample is changed from NEED to DONE in the disposal department in LIMS, Samples are
disposed of by diluting and dumping into the sanitary sewer. The SFWMD does not analyze
hazardous waste samples. Digestates containing hazardous materials, (i.e. the mercury in Kjeldahl
nitrogen digestates), are treated as hazardous waste and are collected and stored for disposal by
a commercial hazardous waste company

7.3.4 Interlab Custody

The SFWMD has only one laboratory and does not transfer samples to any other laboratory.
However, in the event of catastrophic failure, samples will be transported Lo a contract lab by
common carrier accompanied by the log in sheets and the contract lab's chain of custody.

7.4 Electronic Data Records

A LIMS database is used by SFWMD for sample tracking, data storage, and data reduction.

7.4.1 Security System

The LIMS database has several levels of security. The Staff Programmer Analyst responsible for
the operation and maintenance has the highest level of security and can access all information
and programs in LIMS. The Division Director, Laboratory QA Officer, Supervising
Professionals and Senior Chemists can access and modify all sample and results information. The
analysts can enter analytical results but cannot modify the sample information or results. The
project managers can only read and print results. User names and passwords are assigned to each
person. Back up of both the file system and database is performed daily so that in the event of
a catastrophe, only one day of data would be lost. One week's worth of system files is stored in
the vault,
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7.4.2 Forms

Project Managers review weekly data resulis and identify tests for rework or field sample data for
modification. These copies are stored by date produced and are kept according to the record
management standards.

7.4.3 Electronic Data Transfer

All requests for copies of the data, electronic or hard copy, are made through the appropriate
database personnel in RAD. Alf data at SFWMD is public information. The project manager is
responsible for requesting the data and submitting it to the requestor. For all data transmitted
electronically, (e.g. by modem, or diskettes), hard copies are sent via mail following data
transmittal.

7.4.4 Documentation and Verification

All LIMS documentation is maintained by the Staff Programmer Analyst. Laboratory analysts
are responsible for maintaining the documentation records and the maintenance logs. The
documentation for all instrument software is located in the laboratory at the instrument. Software
problems are included in the maintenance log for the instrument. Software revisions are instailed
and the records maintained by the Staff Programmer Analyst.

Software is verified by comparing the results generated by the new software to the results from
the old software for at least six analytical runs. The evaluation of the results must yield no
significant statistical difference. The QC results are also used to show that the software is
performing correctly.

Data entry is verified by comparing the results obtained by the instrument software to the results
entered into the database. Manual data entry is verified by comparing the results in the database
to the results on the data entry forms,
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8.0 Analytical Procedures
The procedures used by SFWMD are found in Section 5.0.
8.1 Field Screening Methods

A phosphorus screening method is used in the ficld Lo determine samples which may be exceeding
established limits. The screening data is used only to determine which samples should be sent to
the laboratory for testing (see appendix C). The criteria used to determine which samples are 1o
be sent to the overflow lab are project specific.

8.2 Laboratory Glassware Cleaning and Storage Procedures

For physical parameters and nutrients, the laboratory glassware is cleaned by washing with a hot
Liquinox™ solution, rinsing with D.L. water, 10% hydrochioric, and finally D.I. water. Once
air or oven dried, glassware is stored capped, in cabinets, in the appropriate analytical or digestion
area.

Digestion tubes, beakers and other pieces of glassware are washed in a labware washer which has
been programmed to follow the above procedure except for the acid rinse. The program is
stopped after the first tap water rinse, the glassware is removed from the washer and rinsed with
10% hydrochloric acid and then returned to the washer for the final tap and analyte free water
rinses. The glassware is then allowed to either air dry or is placed in a glassware dryer. Once
dry, the glassware is stored in clean drawers in the appropriate analytical or digestion area. TKN
digestion tubes are not dipped in acid.

A complete supply of glassware is dedicated for use in the metals laboratory. Pipets are soaked
in 1% Liquinox™, and cleaned in a pipet washer using three volumes of D 1. water followed by
soaking in 10% HNO, for 48 hours minimum , and washing with three volumes of analyte free
water. Volumetric flasks and glassware dedicated to major cation analyses are rinsed three times
with analyte free water after each use, air dried, and stored in cabinets in the appropriate
analytical or digestion area. Glassware dedicated to trace metals is rinsed with analyte free water
after each use, soaked in 20% HNO, bath, rinsed with analyte free water, allowed to air dry, and
stored separately from other glassware in the metals analysis area. Polyethylene trace metal
bottles are soaked in 20% nitric acid for a minimum of 24 hours, analyte free waters rinsed, and
stored in cabinets in the metals area filled with analyte free water which has been acidified to
approximately 1% with double distilled gitric acid.

8.3 Laboratory Method Modifications
The color procedure has been modified for use in the laboratory. The samples submitted to this

laboratory are from natural surface and ground water sources within the boundaries of the
SFWMD.



Section 8.0
September 26, 1997
Page 2 0f 3

The color in the samples is due primarily to vegetative decay and not from industrial sources.
Measurement of the color at 465 nm gives results comparable to those measured visually by
technicians. Use of the spectrophotometer eliminates the natural variation in color perception
found in the human eye allowing the lab to consistently report results regardiess of which
technician performs the analysis. The procedure used is given in Appendix A.

The adopted silica method is a modified method tested by Alpkem for use in Rapid Flow
Analyzers. The adopted method reduces saltwater interferences and is found in Appendix B.

Alkaline phosphatase activity is measured using the Methylumbelliferyl Phosphate (MUP) assay
(Petterson and Jansson, 1978). The procedure is included as Appendix D.

Total and dissolved inorganic carbon (TIC/DIC) is determined using a high temperamre
combustion infrared detection system following the EPA Method 415.1 for total organic carbon.
The procedure is included as Appendix F.

Mercury is determined using Cold Vapor Atomic Fluorescence Spectroscopy following a modified
EPA Method 1631 for total mercury analysis. The procedure is included as Appendix H.

8.4 Laboratory Reagent Storage

The storage of the laboratory reagents and chemicals is given in Table 8-1.

Table 8-1. Reagent an. ical Stora
Mineral acids Stored in original containers in vented cabinet designed for acid

storage. Note: each type of acid is stored in a separate cabinet.

Liquid bases Stored in original contaimers in a vented cabinet designed for
corrosive storage.

Organic solvents Stored in original containers in a vented cabinet designed for
flammable storage in the outside storage area. '
Compressed gases Stored in original containers in the compressed gas storage area in

the outside storage area.

Dry chemicals Stored in original containers segregated by reactivity in the dry
chemical storage area.

As cach chemical is received, it is dated and initialed by the person unpacking it. When a new
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container is opened for use, it is dated and initialed by the person who opened it.
8.5 Waste Disposal

The laboratory has a designated hazardous waste storage area outside the laboratory. The process
wastes containing mercury and phenol are collected for disposal by a hazardous waste company .
As each waste is generated, the volume is entered on a monthly hazardous waste report. When
the volume collected reaches a specific level set by Risk Management, the waste is removed by
a commercial waste hauler and disposed of according state and federal guidelines,

Any small amounts of reagents are transferred to the hazardous waste storage area as they expire
or are no longer needed. The waste disposal company then picks them up for proper disposal.

Concentrated acids and bases are neutralized in the laboratory then poured down a drain with
copious amounts of water. The waste then passes through a neutralization tank on the way to the
sanitary sewer system with copious amounts of water. Samples are disposed o f by washing them
into the sanitary sewer system with copious amounts of water. Nitric acid is disposed of
according to local, state and federal regulations.
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9.0 Calibration Procedures and Frequency

9.1 Instrumentation Lists

The following is a list of the laboratory instrumentation.

Mapufacturer
Hach

Hach
Accumet
Fisher

Orion

Orion
Radiometer

Mettler

Bausch & Lomb

Dionex

Alpkem

Perkin Elmer

Orion

Orion

Mode] and Description

Model 2100 AN Turbidimeter
Model 18900 Ratio Turbidimeter
Model 50 Ion Analyzer

pH Electrode

Combination Fluoride Electrode
Model 162 Conductivity Meter
CDM8&3 Conductivity Meter
P160 Top Load Balance

AE163 Anaiytical Balance
(2)AE100 Analytical Balance

Spectronic 501 Visible Spectrophotometer

4000i Ion Chromatograph
DX500 Ion Chromatograph

(3)RFA300 Rapid Flow Analyzer with PC workstation
(3)RFAS500 Rapid Flow Analyzer with PC workstation

1100B Flame Atomic Absorption Spectrophotometer

with PC Workstation

Z5100 Furnace Atomic Absorption Spectrophotometer with PC
Waorkstation

Optima 3000X1L Sequential ICP with PC Workstation

Lambda 6 uv-vis Spectrophotometer with PC workstation

Muodel 960 Autochemistry System

pH Electrode with ATC
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Manufacturer

Shimadzu

Rosemount Dohrmann
Millipore

Thermolyne

Fisher Scientific

Barnstead
Fisher Scientific
Reichert

Precision

YSl1

Hach

Thermolyne

Thelco
CEM
Tecator
Ultra Lum

Powers Scientific

Microwave digester approved for NPDES/State Compliancs for Al, Ba, C4, Cr, Cu, Fe, Mn, Ni, Rb, 5b & Zn by AAS and for Al, As, Ba

Model and Description

Model 5050A Total Organic Carbon Analyzer
DC-190 Total Organic Carbon Analyzer

Cytofluor 2350 Fluorescence Measurement System
Type 37900 Culture Incubator

Model 21K/R Marathon Centrifuge
Model 307A BOD Incubator

(3) Model 2250 Autoclave
Model SPT - IH Stereoscope
Quebec Dark field Colony Counter

Model 6M Incubator
Model 251 Coliform Water Bath

Model 59 DO Meter
Model 5905 DO Probe

Model 45600 COD Reactor

{(3) Model 9000 Oven
Furpatrol IT Muffle Furnace

GCAL Precision Scientific Oven

MDS - 2100 Microwave Digester’

(2) Digestion Sysiem 40, 1016 Digester
Ultra Violet Digestion Cabinet

(2) Refrigerator

4, Cr, Cu, Fe, Ma:, Ni, Pb, 3b, 8¢ & Zn by ICP,
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Amerikooler Refrigerator
Jordan Refrigerator
Lachat Quichem 8000 Mercury Analyzer with PSA Merlin Fluorescence
Detector
The following is a list of the field instrumentation.
Manufacturer Mode| and Description
Hydrolab Model 4031 pH, Conductivity, ORP, and Temperature Meter

Model 4041 pH, Conductivity, DO, and Temperature Meter
Model Surveyor IT pH, Conductivity, DO, Temperature, Salinity,
Model Surveyor Il pH, Conductivity, DO, Temp., Salinity
ORP, Turbidity and Depth Meter

Solomat WP803

YSI Model 38 Dissolved Oxygen Meter
Model 6000UPG Multiprobe pH, Conductivity, DO, Temperature,

EH Turbidity
Model 600X1 Multiprobe pH, Conductivity, DO, Temperature, EH

HF Scientific Model DRT-15CE Turbidity
Secchi Depth Disc

Licor ' Spherical Quantum sensors

9.2 Standard Receipt and Traceability

]
Standards are received by the Senior Chermnists, Sr. Lab Techs or Sr. Scientific Techs., initialed,
dated, and stored in the designated area for the particular standard.

The preparation date of in-house primary stock solutions is recorded in a log book along with the
following information regarding purchased stock solutions: analyte, concentration, supplier, date
opened, expiration date and date of disposal. Only one bottle of each purchased analyte stock
solution may be in use at one time. Purchased stock solutions are replaced according to expiration
date or sooner if the stock is depleted. Manufacturers certificates of analysis and/or records of
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traccability for purchased stock solutions are filed in a notebook according to analyte or analytica |
category. The same procedure is followed for field samples.

Prumary stock solutions prepared from freshly dried, ACS reagent grade chemicals are
refrigerated and prepared monthly. Records of the preparation are kept in a logbook. Working

calibration standards are prepared fresh daily. The standard sources and preparation are given
in Tables 9-land 9-2.

The calibration procedures for laboratory instruments are given in Table 9-3, for laboratory
equipment in Table 9.4, and for field instruments in Table 9-5. QC check standards from a
different source than the calibration standards are used to check the initial calibration for both
laboratory and field instruments.

Calibration information for the field is recorded in the Field notebook or Calibration Book. Date
and time of calibration, technician, standards used, standard results and temperature, and
instrument used are recorded.

Calibration information for the laboratory is recorded in the individual instrument log and includes
the analyst, date of analysis, standard values, millivolt or absorbance values for the standards,
correlation coefficient, results of continuing and initial calibration standards, instrument £ains,
precision and accuracy results, and samples analyzed.
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10.0 Preventative Maintenance

Preventative maintenance is a necessary part of a successful quality assurance program. Time
must he allocated to clean and maintain all cquipment used for the collection and analysis of g
sample. Equipment which is not operating properly may give unreliable results,

10.1 Field Equipment Maintenance

Field maintenance procedures are given in Table 10-1. Maintenance that cannot be performed by
SFWMD personnel is done by the manufacturer or his designec.

10.2 Maintenance Documentation

The field equipment maintenance activities are documented in bound notebooks assigned to each
instrument. Service reports for repairs that cannot be done by SFWMD personnel are kept on file
by the Technician Supervisor.

The laboratory equipment maintenance activities, listed in Table 10-2, are documented in a bound
notebook for each instrument. Service reports for repairs that cannot be done by SFWMD
personriel are kept on file in a notebook located at the instrument. S

10.3 Contingency Plans

The SFWMD has replacements for most critical instruments which can be used in the event of a
breakdown. Instrument service contracts are maintained on all major pieces of equipment and
response time is typically 48 hours. Overflow laboratories are coutracted to provide analytical
services in the event of a catastrophic failure.
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Table 10-1. Field Equipment Maintenance Schedule .
Instrument Specific Activity Frequency
Hydrolabs (all DO probe membrane and electrolyte changed Quarterly/AN
models) Conductivity sensors are sanded with emery Quarterly
cloth
pH and reference electrodes cleaned with Quarterly/AN
methanol
pH reference electrode refilled with 3M KC! Quarterly/AN
All outside surfaces cleaned and rinsed with Daily
analyte free water
Pumps (Gorman Rupp | Check oil and add if needed Before use
2H Centrifugal) Drain pump of water After use
Wipe clean of mud and grease After use
Change oil & filter Quarterly
Change spark plugs & adjust carburetor Quarterly
Auntosamplers Check battery charge & replace as needed | Before use
Check programming Before use
Check pumping volume with a graduated After use
cylinder
Check indicating desiccant & change as Before use
needed
Change pump tubing Before use
Calibrate Autosampler Quarterly
Check distributor arm tubing replacement to Quarterly
make sure it delivers sample directly to bottle
Liquid sensor cleaned Quarterly
intake tubing strainers cleaned Quarterly
Aerochem Collectors | Check temperature of sensor plate by touching Befoge use
Remove & cap collection buckets Weekly
Apply a few drops of water to sensor plate to Before use
check lid operation
Check for snug fitting lid over collection bucket | Before use
Check temperature of sensor plate after Before use
operation to see if warm to the touch
Wipe top and bottom of lid & air dry Before use
Install clean collection buckets Weekly
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Table 10-2. Laboratory Equipment Maintenance Schedule

Instrument Specific Activity Frequency
Atomic Absorption Check gases Daily
Service maintenance Semiannual
Flame:
Nebulizer cleaned ultrasonically in Liquinox™ | Biweekly
solution, rinsed with tap water, dipped in 10%
HNO,, rinsed with DI water.
Burner head soaked in Liguinox™ solution. After use
Furnace:
Windows inspected and cleaned with isopropyl Daily
alcohol.
Tubes and platforms inspected and changed AN
Furnace decontamination as recommended by Weekly/AN
Perkin Elmer -
Atomic Emission ICP:
Check pump & system tubing Daily
Inspect Torch & RF coil for deposits or Daily
moisture and clean if necessary
Inspect filters Monthly
[}
Clean nebulizer Biweekly
Flush torch with 5% HNQ; then DI After use
Purnp air through spray chamber After use
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Instrument Specific Activity Frequency
Turbidimeter Clean cuvettes Daily
Adjust calibration AN
Visible Clean flowcell Daily
Spectrophotometer
Change pump tubes Semiannual
Fluorometer Calibration Service & inspection Annual

Analytical Balances

Clean weighing compartment

After each use

Check pressure during operation

Clean interior/exterior Monthly
Calibration check against class "s" weights Monthly/ AN
Calibration service & inspection Semiannual
Ovens Check temperature Daily
Calibrate thermometer to NIST thermometer Annually
Refrigerators Check temperature Daily
Calibrate thermometer to NIST thermometer Annually
Digestion blocks/ Check temperature Weekly
COD Reactor
Clean blocks Monthly
Calibrate thermometer to NIST thermometer Annuaily
Centrifuge Clean holder After use
)
Clean wails After use
Autaclave Check water level Before use
Clean interior and replace water Before use

With each use

Colony Counter

Adjust focus and brightness

With each use
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Replace pump tubes
Clean detectors

Check discoloration of Perma Pure Dryer

Page 6 of 6
—— r— m 1
Instrument Specific Activity Frequency
BOD Incubator Check temperature Twice daily
Incubator Check temperature Twice daily
Water Bath Check temperature Twice daily
Change water Monthly
Stereoscope Replace bulb AN
Wipe lens AN
Lachat QuikChem®& | Clean surfaces Daily
PSA Merlin
Flourescence Detector | Clean rods/moving parts Monthly
Flush pump tubes Daily

Bi-Weekly/AN
Daily

Semi-annually

AN - As Needed

Replace inner membrane of Perma Pure Dryer Annually
Ultra Lum UV Wipe down interior and exterior Daily/AN
Digester
MDS - 2100 Digester | Check door, seals and cleaning Monthly
Wipe microwave cavity Monthly
Clean cavity exhaust outlet Weekly
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11.0 Quality Control Checks, Routines to Assess Precision and Accuracy, and Calculation
of Method Detection Limits

The determination of the quality of a sample is dependent on the use of quality control samples
in the field and laboratory. The definitions of each type of check can be found in DER QA-
001/90Q, Appendix C.

11.1 Field Quality Control Checks

The field quality control checks are given in Table 11.1. The DEP QC procedures confirm the
precision of the sampling techniques, that the equipment is clean, and addresses the effects of the
sample handling and transport. The SFWMD routinely provides known spiked sohtions to take
into the field at a rate of one per quarter per project. All blanks are preserved and transported
in the same manner as the samples,

The field quality control check samples consist of the following:

Al Field Blank - a deionized water sample poured directly into the sample container on site,
preserved, and maintained open until sample collection is completed for the routine
sample at that site.

B. Trip Spike - Analyte free water spiked with a known amount of stock, prepared in the
laboratory, taken into the field and handled like a routine sample (i.e. placed in coolers
on ice), and returned to the lab without being opened.

C. Replicate Sample - Samples collected at the same time from the same source.

D. Split Sample - One sample which has been divided to make two samples which are
analyzed by the laboratory.

E. Equipment Blank - after field cleaning of sampling equipment, the final deionized water
rinse is collected and analyzed as an equipment blank. Equipment blanks are also
collected before sample collection begins, and at a rate of one every twenty samples.
Equipment Blanks are prepared by pouring one liter of DI water into the sample
collection container and through each piece of sampling equipment. For trips requiring
more than one liter of water, the volume required to fill the sample bottles may be used.
This volume will vary by project and must be documented in the field logbook. The
Equipment Blank s filtered, preserved and handled as a routine sample.

E. Trip Blank - Analyte free water blank (VOCs only) prepared before sample containers are
transported to the field, Trip blanks remain unopened and are handled in the same
manner as the samples.
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Type # Samples Frequency (All Parameter Groups)
/Event
Equipment Blank, »20 1 blank prior to sarnpling, on-site
Precleaned Eqpt. and 5% of the samples
1-20 1 prior to sampling, on-site
Equipment Blank, Field =>20 1 blank or 5% of équipmcnt cleaned,
Cleaned Eqpt. whichever is greater
5-10 1 blank on equipment cleaned
<5 1 on either precleaned or field cleaned eqpt.
Trip Blank 1 or more | | for each volatile organic method
(VOC only) per cooler used to transport samples
Field Duplicate/Replicate 1-10 1 field duplicate/replicate
11-20 2 field duplicates/replicates
21-30 3 field duplicates/replicates
>30 10% of the samples
Field Blank 1-20 1 field blank
21-40 2 field blanks
=40 5% of the samples
Trip Spike 1 or more | quarterly for each project ,
Field Measurements 1 or more I at the end of the day or within 24 hours
QC Check 5Stds. of initial calibration
(Hydrolabs only)
(Other) 1 or more Every 4 hours and at the end of the day
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The field quality control check samples described in A and D are inciuded for each group of
samples collected for each event at a rate of 5% . These samples are submitted to the laboratory
with the routine samples for that event. Equipment blanks (E) are prepared on-site before
sampling begins and at a rate of 5%.

Trip spikes are submitted to the laboratory quarterly for each project. Replicate samples are
submitted at a rate of 10%. Trip blanks (F) are submitted with volatile organics (one in each
cooler) and are provided by contract labs or prepared when sample containers are prepared.

Trip spikes are prepared by the QA section in the laboratory by spiking analyte free water with
known stock solutions, dispensing into sample hottles and preserving. The trip spikes are waken
into the field and receive the same sample handling as the samples. Project managers request the
trip spikes required for their trips in advance, by entering their project name and sampling date
into the project calendar. The spiked solutions are prepared using purchased or prepared stock
solutions. Trip spike values are unknown to the laboratory.
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11.2 Laboratory Quality Control Checks

The laboratory quality control checks are given in Table 11.2. The laboratory will meet or exceed
the requirements for each method if greater than the minimum requirements. If the data from

quality control check samples are not acceptable, results will be reported in the QA report to
DEP.

11.3 Laboratory Quality Control Checks (Species Identification)
The SFWMD in-house specimen collections for species identification are the following:

1. Herbarium

2. Estuarine larval fish, zooplankton and benthic invertebrates

3. Phytoplankton (photographic reference record from the
Caloosahatchee River)

Plant species and freshwater fish identification are done in-house. Verification of identifications
by outside experts is done on an as needed basis.

Estuarine species identification is done in-house. A reference sample is made for each species
collected. The reference samples and 5-10% of the samples collected, are set aside for
identification by an outside expert.

Species identification for freshwater invertebrates is done inhouse. The SFWMD maintains an
in-house type specimen collection. The reference samples and 5-10% of the samples collected are
set aside for identification by an outside expert. Ten percent of all sorting and identification is
confirmed by a different SFWMD staff member. Counts should agree within 10%.

11.4 Laboratory Quality Control Checks (Microbiology)
11.4.1 Laboratory Quality Control Checks for all Microbiology Tests
QC checks for microbiology include: (see also Table 11.3)

Annual Water Quality Test (Suitability Test) - Standard Methods 9020

Inhibitory Residue Test for each new lot of detergent (on ftle) - Standard Methods 9020
Monthly Heterotrophic Plate Count - Standard Methods 92158

Annual Metals Test - Standard Methods 9020

Monthly Chlorine Residual - Standard Methods 9020

Monthly Conductivity - Standard Methods 9020
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Table 11.2. Laboratory Quality Control Checks

Type Frequency (All parameter groups)
Method Reagent Blank 1 per sample set (batch)

Matrix Spikes (spike added prior
to sample preparation)

1 or 3% of samples, whichever is greater; if more than
one matrix, 1 from each matrix.

Quality Control Check Samples

Blind Performance Evaluation Samples- analyzed in
duplicate semiannually*

Quality Control Check Standards

Analyzed at the beginning of each analytical run to
verify standard curve. One QC is also analyzed at the
end of the analytical run.

Duplicate Samples

1 or 5% of samples, whichever is greater; if more than
one matrix, 1 from each martrix.

Continuing Calibration Standard

* If blind QC data is not acceptable,

At a rate of 5% of the number of samples in an
analytical set (at least one in each batch is at a
concentration of 1-2 times the PQL).

results are reported to DEP in the QA Report.

The following QC checks are done for each microbiology test.

Table 11.3 Microbiology QC Checks

QC Check Frequency Purpose Acceptance Criteria
Autoclave tape with each assure complete Tape writing visible
sterilization batch sterilization and dark

Spore check monthly assure complete No viable cultures

) sterilization
Incubator twice/day maintain proper 35.0 +/-0.5°C
temperature check temperanre
Water bath twice/day maintain proper 445 +/-02°C
temperature check temperature
Thermometer semi-annual assure accurate < 0.2+/-°C
calibration with temperature readings | correction required
NIST thermometer
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All materials such as filters, plates, whirlpaks™ and media are checked for sterility upon receipt
or preparation using non selective broth and inoculating for 24 hours at 35.0 +/- 0.5°C. This
information is documented in a bound log book. Logs are also used for media and rinse water

preparation, autoclave cycles and checks, temperature checks, equipment maintenance and sample
analysis.

A control blank is run at the beginning and end, as well as every ten samples, of each filtration
series or sample set. Analysis duplicates are run every ten samples. Purchases positive and
negative controls are run in duplicate monthly, and with each new lot of media, for all
microbiology tests. The controls are taken to the confirmation/completed stage. Ten percent of
all positive samples are counted by different technicians. Counts must agree within 5%.

11.4.2 Laboratory Quality Control Checks for Membrane Filtration Procedures

A control blank is run at the beginning and end of each filtration series. In addition, a carry over

blank is run every ten samples. The log sheets used for the membrane filtration procedures are
found in Figures 7.13, 7.14 and 7.16.

11.4.3 Laboratory Quality Contreol Checks for Most Probable Number Procedure (MPN)
With each MPN analysis, Lauryl tryptose broth is inoculated with ten mL of sterile phosphate
rinse buffer and used as a blank control. The completed test is performed on ten percent of all
coliform positive samples and at least once per quarter.

11.5 Routine Methods Used to Assess Precision and Accuracy

11.5.1 Field Reportable Data

The formulas used to calculate the precision and accuracy of the QC checks are:

Percent Relative Standard Deviation for precision of duplicates.

%RSD = 141 42 * |A-B
(A+B)

Percent Recovery of Trip spikes

% Recovery = [Trip Spike Concentration] * 100

spike amount

Percent Recovery of QC Check Standards

%Recovery = [Experimental]l * 100

[Known]
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‘The quality control data is kept in table format with new limits calculated annually. The field staff
is given the control limits for ready reference as samples are collected. The formulas for
calculating control limits are based on the standard deviation of at least 30 ineasurements for each
type of sample. The standard deviation is calculated according to the following formula.

5 = [EXXY
(1)

where X is the mean, X, is an individual value, and n is the number of values.

Mean = X = 2X|
n

The limits for field parameters are 2s for warning limits and 3s for control limits.

11.5.2 Lab Reportable Data

The precision and accuracy of each parameter are measured on a daily basis. The field spikes,
blanks, and replicates are analyzed as routine samples.

Accuracy can be defined as the agreement between the actual obtained result and the expected
result. Two QC check samples, QC1 and QC2, having a known or "true” value and standard
additions also with an expected 1esult, are used (o test for the accuracy of a measureme nt system.
Accuracy may be quantified by comparing results obtained for QC1 and QC2 to their true values
and calculating a percent recovery using the following equation.

Percent Recovery = %R = experimental result * 100

"true" value

The values obtained for the matrix spike are used to calculate percent recovery using the foliowing

equation:
4

Percent Recovery = %R =( [matrix spike] - [sample]) X 100
[spike]

The percent recovery values may be used as an indication of bias. The target control limits for
accuracy are +10% of the known true value.
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Precision can be defined as the agreement or closeness of two or more results and is an indication
that the measurement system is operating consistently over a given time period. Because the
SFWMD laboratory is highly automated and analyzes large numbers of samples in a short period
of time, one sample is chosen as the repeat (or replicate) sample for each parameter and is
analyzed several times over the course of the run. Since each replicate sample is analyzed more
than two times during the analytical run, it is appropriate to use the percent relative standard
deviation, or the coefficient of variation, as the basis of acceptability of an analytical run. The
control limits for precision are less than or equal to 10 Percent Relative Standard Deviation.

The mean and standard deviation are calculated as shown in Section 11.4.1. The % relative
standard deviation is calculated by the following equation:

%RSD = (s/X) * 100
where X is the mean and s is the standard deviation.
On a daily basis, the results obtained for each of the quality control checks used are compared to
the acceptable limits for precision and accuracy. Target limits are set at +10% of the know true
values.
The procedures used to determine precision and accuracy are given in Table 11.4.
11.5 Method Detection and Practical Quantitation Limits
The method detection limits are determnined by the procedures in 40 CFR Part 136, Appendix B.
The method detection limits are updated annually and when necessary due 10 equipment or

procedural changes. See tables 5.1, 5.2 & 5.3 for current MDL's

The practical quantitation limit is 12 times the pooled standard deviations derived from the
procedures to determine the method detection limit, and is updated annually.



September 26, 1997

Section 11.0
Page 9 of 9

SUONIEY) PUE SUCTUY

_*

‘STe1apy 20811 *SIOIIINN [3A3T DI A2RIND0Y PUE UOISIIAL] pIepuels §oayDy sSuey-pIy
|
[£10], pue SjusInny [210], [3AS A0 | Asemady = yueq 1us8eay poylop
12427 Y3IH
J[qeqee s1 31dures [FA2T PTI
B 4o1gs, I0] s1zjaureled |1y [9ATT MO AdeInooy {H0D} sprepmelg X330 30
12427 431y
[BAYT PIN
s1apwrered [y [9A9] MO Lovinooy (34} sejdures 94D OO __
__ 12491 98TH
s1o2uresed [y [3AT PIW ao1s1oald ani [eonArene Joj aeadey __
124277 43TH
[FA277 PIW
s1aaumesed (| [3AYT MO UOISIalg sayeatidngy |
19497 Y3IH __
STONE)) *SUOIUY AT PTIN
_ *STRIDA A0'I ], ‘SIUSLLNN [3AT MOY AapInaoy aidg xinew
SIMAINIY PO [3A97] UOLBIUIDUO)) asodmg POTISY

ASRINIDY PUE COISIDaL IWULANIE 01 PIS() S2INPasold + 1] AYEL



Section 12.0
September 26, 1597
Page 1 of 7

12.0 Data Reduction, Validation and Reporting

12.1 Data Reduction
12.1.1 Field Reportable Data

All the field measurement data are directly read from the instruments. These measurements
include pH, specific conductance, dissolved oxygen, temperature, ORP, salinity, and depth. The
data is automatically temperature compensated for pH, specific conductance, and dissolved
oxygen. The cell constant for specific conductance is determined by the manufacturer. The field
technician does not perform any calculations on field data.

The Technician responsible for data entry inputs all field data from the Chemistry Field Data Log
into the computer.

12.1.2 Laboratory Reportable Data

The laboratory measurements which are read directly from the instruments, requiring no
calculations, are pH, specific conductance, turbidity, color and fluoride. The pH and conductivity
meters have automatic temperature compensation. The conductivity cells are purchased with cell
constants provided by the manufacturer and are checked monthly. No calculations are performed
using a single point reference or internal standard. Table 12.1 shows the formulas used to
calculate specific parameters.

The analyst (Assistant Laboratory Technician, Laboratory Technician, Senior Laboratory
Technician, or Chemist) 15 responsible for running the computer programs which provide the
results in the appropriate concentrations and entering into the database.

The documentation for the results include the strip chart and chromatogram recordings and/or raw
data files for the computerized calculations. The strip charts and chromatographs are identified
with the date, the comnputer file name if applicable, and the initials of the analyst. The computer
files are named using the instrument code, date, and sequential file number for the day.

12.2 Data Validation
12.2.1 Laboratory Data Integrity

The Analysts/Supervisors are responsible for checking the raw data entries and calculations for
correctness. The Laboratory Quality Assurance Officer is responsible for checking sample
preparation logs, and instrument/analytical logs for adherence to QC protocols and sample
identification. The QA Officer is also responsible for checking the calibration integrity by
comparing the present instrument responses to the historical values and the internal chain of
custody for the samples to ensure that only authorized persons have analyzed or handled a sample.
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12.2.2 Field Data Integrity

The Quality Assurance Officer for each division is responsible for checking calibration integrity
by checking the calibration logs and comparing present values to historical values and the sample
custody integrity by checking the paperwork to ascertain that only trained personnel collected
samples and that they were preserved and transported correctly. The Project Manager is
responsible for checking raw data entries and calculations by reviewing the records for accuracy
and use of proper formulas.

12.3 Specific Data Validation Procedures
12.3.1 Laboratory Data Validation

The apalyst (Asst. Lab Technician, Lab Technician, Senior Lab Technician, or Chemist) is
responsible for the first step in the validation process. It is his/her responsibility to follow the
procedures correctly, perform the quality control checks, and report any discrepancies to his/her
supervisor and/or the Laboratory Quality Assurance Officer. The Senior Chemists are responsible
for investigating the discrepancy and determining the cause. The Senior Chemists are also
responsible for the review of all data to identify obvious anomalies. The Laboratory Quality
Assurance Officer is responsible for reviewing the quality control results for each run, and
insuring that all QC criteria are met. The Quality Assurance Officer must update the acceptable
quality control limits for all parameters quarterly.

The laboratory quality control checks are used to validate the laboratory results. Each of the QC
check samples will be discussed.

Method Reagent Blank - if the result is greater than the detection limit, the run is stopped and the
blank is prepared again. All samples since the last acceptable blank are reanalyzed.

Matrix Spike Sample - if the result is outside the current acceptable limits, the sample will be
prepared again. If the value is outside the range again, a matrix problem is suspected and it is
noted in the database that the sample exhibits matrix interference.

Quality Control Check Standards - if the result is outside the current acceptable limits, the run is
stopped and the instrument recalibrated. If necessary new calibration standards are prepared and
the instrument is checked for leaks, cracks in tubing, correct reaction temperature, correct
wavelength or filter and correct calculation procedure in the computer.

Quality Control Check Samples - if the result for these blind samples is incorrect, the entire
procedure is checked for crrors. The analytical results are reported in the semiannual report.

Replicate Sample - used to assure that the same results are consistently obtained throughout the
analytical run. At a minimum, it is run three times (beginning, middle, and end) during the
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analytical run if there are more than 20 samples in the run (two times for 20 or less samples). The
%RSD should not vary more than the acceptable limit for that parameter.

Duplicate samples - at least 5% of the samples received by the laboratory are done in duplicate.
The sample will not achieve "complete” status until until the data is reviewed for precision.

Continuing calibration standard - used to confirm that the calibration curve remains constant
throughout the analytical run, The value must remain within 5% of the initial value throughout
the run.

12.3.2 Field Data Validation

The field sampling personnel (Scientific Technician, Sentor Scientific Technician, Technician
Supervisor, or Staff Environmental Scientist) is responsible for following the sampling
procedures, reviewing the Chemistry Field Data Logs, and filling out ail forms correctly and
completely. The Technician is responsible for reviewing field data submitted to the laboratory
for data entry for accuracy, initial data review following analysis, and review of the field quality
control results for adherence to established standards. The Staff Environmentalist or Senior
Environmentalist is responsible for reviewing all data for his/her project(s) to assure that the data
quality objectives for the project(s) are being met.

The following field quality control standards are used to validate the field collected data and the
sample collection process:

Quality Control Check Standards - used to check the calibration of the instruments on a continuing
basis. Results must be within the established acceptable limits.

Equipment Blanks - used to measure the effectiveness of sample equipment decontamination.
Field Blanks - used to measure the amount of envirommental contamination in the samples.
Field Duplicates - used to measure the precision of the collection process.

Trip Spikes - used to measure sample shipping/handling contaminants and problems, also a check

in lahoratory accuracy.
i

Trip Blanks - (for VOC only) used to measure shipping/handling contaminants and problems.

12.3.3 Project Data Validation

The Project Manager is responsible for the final review of data. The Laboratory Quality
Assurance Officer is responsible for review of the laboratory QC data and the field quality
control data. The Project Manager is responsible for review of all supporting docu mentation and
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the review of the data for anomalous resuits.

12.4 Data Reporting

Following the data validation, the results are entered in the LIMS data base by the Analysts
(Analysts, Senior Lab Analyst, Staff Lab Analyst or Chemist). The Senior Cheniists check entered
data, by means of automated computer programs, to ensure detection of aberrant data, e.g., NO,
>NOy, to avoid its inclusion into final reports. All reports are generated electronically from this
data base by the Water Quality Monitoring Division Programmer Analyst. Printouts are routinel y
generated for all electronically transmitted data.

All requests for data reports must be made through Data Reporting Unit in WRE. An Example
of a Report from LIMS is given in Figure 12-1.

12.5 Data Storage

The records that will be retzined are the strip charts, chromatograms, data files, Chemistry Field
Data Logs, manual data entry records, daily QC reports, instrumentation logs and LIMS back up
tapes.

The hard copy information is retained in the laboratory for no more than one year. After that it
is sent 10 warehouse records storage and will be microfilmed if storage for longer than three years
is needed.

The magnetic tapes used for weekly back-up of the laboratory information management system
are maintained in two sets. Onve set is kept in an in-house vault for imme diate access and one set
is sent 10 secure storage outside the SFWMD for recovery in the event of a catastrophic event.

Archived records are indexed based on date for hard copy laboratory records, and by project for
field notebooks and results in the water quality database. The Project Manager is responsible for
the storage of all project for at least three years.
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Parameter

Formula

Alkaline Phosphatase

Computer, linear regression

Alkalinity

Computer, ml of titrant X N X 50,000/ml sample

Ammonia

Computer, linear regression

Ammoniz, unionired

Ammonia value X chart value (pH & Temp)

Biochemical Oxygen Demand/
Carbonaceous Biochemical Oxygen
Demand

(DO v - DOy = Seed Correction)/P

P = decimal volumetric fraction of sample used
Seed Correction = DO loss in seed control X f
f = ratio of seed in sample to seed in control

Calcium, dissolved

Computer, linear regression

Chemical Oxygen Demand

Computer, linear regression

Chloride

Computer, quadratic regression

Chlorine Residuoal, total

| ml. of FAS titrant = mg/L Cl

Inorganic Carbon, total and diss.

Computer, mean of 2 Repeats, multiple point calibration

Iron, wotal and diss.

Computer, linear regression

Nitrogen, organic

Computer, TEN - Ammonia

Nitrogen, total dissolved

Computer, TDKN + (Nitrate + Nitrite)

Nitrogen, total

Compwter, TKN + (Nitrate + Nitrite)

Nitrogen, total Kjel.

Cormnputer, linear regression

Magnesium, dissolved

(Computer, linear regression

Nitrate + nitrite

Computer, linear regression

Nitrite

Computer, linear regression

Nitrate

Computer, {Nitrate + nitrite)-Nitrite

Total phosphorus

Computer, linear regression '

Organic Carbon, toital and diss.

Computer, Total - Inorganic, mean of 2 Repeats, multiple
point calibration

Orthophosphate

Computer, linear regression

Potassium, dissolved

Computer, linear regression

Residue, filierable

Computer, Final Weight-Tare g X 10°
Volume, mlL
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Parameter Formula
‘ Residue, nonfilierable Computer, Fina] Weight-Tare.g X 10°
Volume, mL
Residue, volatile Computer, Nonfilierable Final Weight- Weight(S50°C) g X 10°

Valume, mL

Silica, dissolved

Computer, linear regression

Sodium, dissolved

Computer, linear regression

Strontium, dissolved

Computer, linear regression

Sulfate Computer, quadratic regression
Trace metals Computer, linear regression
Hardness Computer, 2.497[Ca] + 4.113[Mg]
Chlorophyll Computer programmed equations:

Chl. a = 11.85(0D664) - 1.534(0D647) - 0.08(0D630)
Chl. b = 21.03(0D647) - 5.43 (OD664) -2.66(0D630)
Chl. ¢ = 24.52(0D630) - 7.6(0D647) - 1.67(0D664)
Pheophytin = (26.7(1.7*0D665acidified)) - OD664
carotenoids = 4. 0(QD48M
Chla corrected = 26.7(0D664) - OD665(acidified)
where:
OD{wavelength) = absorbance (wavelength) -
absorbance at 750 nm in non-acidified sample
and :
results are multiplied by volume of extract and
divided by the volume of sample filtered in m*

Total Coliform, membrane filter

# colonies/volume of sample (mL) X 100

Total Coliformm, MPN

MEN tahles!

Fecal Coliform, membrane filier

# colonies/volume of sample (mL) X 100

Fecal Coliform, MPN

MPN tables

Heterotrophic Plate count

# colonies/volume of sample tested {mL)

Fecal Streptococei

# colonies/volume of sample =te-sted (r“n__]_.)

(1Y MPN tables found in SM 17th ed., Table 9221:V, p. 9-78.




Section 12.0

September 28, 1997

Page 7 of 7

- -~

wd $1i20 C5/ELIND

BT’

¥

£

M

00> ragT
BN’ S08°¢
9 et

L .

. e

. -
FEETRT R’ &L
. -
99T 11 158

2T-Lid

L
e’

. r - R -

[ =bag a|durs J0j FIAMEdLd 233 duS3UL 23%0L9P ,

- - - - - - - - - 146w 554

- - - - - - - - - : fau gy

v
' ‘3 - - 1 180" - g2 L ¥

mﬂ ror _mm mﬂ wN 1 : B Lien o

- - . . - - - - |fEn 1810l

- - - - - - - - |#Bn 8410l

| fBn [H10l

L¢6n MELDL

| #in mHlaL

|G lal

|4En n2l0l

|/En walol

L4n Q2o

| #6n yEloL

| fn s¥laL

p4En il

Lidin Byl

14 ba HiL

y/fin NZ57L

146w WS5AL

1460 35544

146w as5a1

LFEn 94541

|£Ba NS4l

[FLl HW54L

L/En BHSL

1w 14544

L£En nasal

|£En Basal

LfBn 97501

|fEn vasil

L4En 5¥s0l

L#En w5l

|{En nysil

- . - - - - - 1w Hd0L

- - - - - - |/ B N1l

2w G298 I H > > T OEBLT58 LfEw ¥t

- - - - - - | fEw Tols

(i} 2t 60 [0 0 1 - epa” | /B ¥id0

sao 1N A N o0 Lag” 920" 1B bl

> ron > YOO > [Tl )] 0> a0 rhae 146 20N

> oy T asL" £y ¥ 95" HE FHH

-a C . . ey tAbu ¥k

hal ~d " ~a e L n___m.._ =)

- - . - - R $3jun Hél

- - - - - - - - B2/ S0y EHaa1

- . . -u . | b %

- N T s he ] - LB 1

- So- - - - s3un w10

142267 TR ] 609" KL brLhl T4 pl9'OF | b A=

- . - - -~ - | FE H

¥EITES BUE SN2 3 i T 268°CT EheEST - EOdTY

"ﬂaguﬁ:uuu:m
et ]

{vda 13afouy)
LIDGFT P IREFLAERT SaH0 '3 L1610 Jusualvuey J3IL RO b Iney

1oday jeurf ayy, jo sjdurexy
["ZT aanadiy




Section 13.0
September 26, 1997
Bage 1 of 3

13.0 Corrective Action

Corrective action is required in those cases when the criteria levels for the quality coatrol
measures are not met. The specific corrective action for each type of quality control measure is
given in Tables 13.1, 13.2 and 13.3.

The analyst (Asst, Lab Technician, Lab Technician, Senior Lab Technician or Chemist) or field
sample collection technician (Asst. Scientific Technician, Scientific Technician, Senior Scientific
Technician) is responsible for assessing each QC measure and initiating corrective action
according to Tables 13.1 and 13.2, respectively. The Supervising Professionals, Senior Chemists,
Senior Supervising Technicians-Scientific, and the divisional Quality Assurance Officers are
responsible for approving the corrective action taken or for initiating further steps to solve the
problem.

External sources which may initiate corrective action are performance evaluation results,
performance audits, system audits, split sample results, and laboratory/field comparison studies.

The problem and corrective action are documented in detail in one of the following: analysis
logbooks, digestion logbooks, or instrument maintenance logs depending on the nature of the
problem and how it was solved. The supervisor will report the problem to the appropriate Quality
Assurance Officer who has the responsibility for determining if the solution is acceptabie and if
not, what further steps should be taken.

DEP recommended corrective action will be initiated as a result of systems or performance audits,
split samples or data validation review.
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Table 13.1 Corrective Actions for the Laboratory
'—w-!—n—_-_ T — e — —
| QC Activity Acceptance Criteria Recommended Corrective Action

Initial Instrument Blank

Instrument responze < MDL
response

Prepare new blank, if same response
determine cause of contarnination:
reagents, environment, equipment failure,
etc.

Initial Calibration
Standards

Coefficient of correlation
=0.995 for AA/AL, =0.998
Visible spectrometer,
fluorometer

Reanalyze standards, if same response,
reoptimize instrument, if same response,
prepare tiew standards

Check Standards
(QC)

Value within +2 standard
deviations of the historical
value

Reanatyze QC check standard, if same
response, prepare new primary and
calibration standards

Continuing Calibration
Standards

+5% of expected value

Reanalyze standard, if same response,
recalibrate and reanalyze run from last
continuing calibration standard

Replicate Sample

Coefficient of variation within
established limit

Determine cause: baseline drift,
cartyover, etc. Reanalyze all samples if
correctable cause oot found

Duplicate Sample

Coeffictent of variation within
established limit

Reanalyze duplicates, reanalyze all
samples between duplicates

Matrix Spikes

Value within +2 standard
deviations of the historical
value

Remake spike and reanalyze, if
acceptable reanalyze affected portions of
run, if stitl not acceptable, spike a
differcnt sample. If second sample spike
is acceptable, analyze first sample by
standard addition. If second sample is not
acceptable, spike all samples in that
LIMS group in order to check for matrix
interference.

Microbiology Control
Blanks

Control Blank < 1

Sample resubmitted
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Table 13.2 Corrective Actions for the Field

el L | T Te—

QC Activity Acceptance Criteria Recommended Corrective Action
Initial Calibration Value within + 5% of expected | Reanalyze standards, if same response,
Standards valye

optimize instrument, if same response, usc
new standards.

QC Check Standards

Value within 90 - 110 % known
true value

Reanalyze QC check standard, if same
response, take a different set to the field.
Prepare new QC check standard, if same
response, recalibrate

Table 13.3 Corrective Actions resulting from Field Quality Control Checks

— ]
QC Activily Acceptance Criteria Recommended Corrective Action
Equipment/Trip/Field Valwe < 2 MDL Laboratory should reanalyze blanks: If
Blank same response, project manager should

check recorded cleaning procedures and
mark sample trip results for affected and
related parameters questionable or invalidate
data, as required. If second analysis
acceptable, reanalyse affected samples in
first run.

Trip Samples

Value within 90 - 110 % of
known true value,

Laboratory should reanalyze Trip Spikes: If
Same Response, Sample Prep should be
checked as well as other projects containing
the same solution. If no other projects were
affected, results for affected and related
parameters should be invalidated or marked
questionable, as required.

If second analysis acceptable, reanalyze
affected samples in first run.

Duplicale Samples

%RSD < 10

L aboratory should reanalyze duplicates: If
same response, mark sample trip results for
affected and related parameters questionahle
or invalidate data as required. K reanalysis
shows Field Collection o be acceplable,
reanalyze all samples analyzed with the
Field samples the first time.
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14.0 Performance and Systems Audits

Audits are an essential part of the quality assurance program for both laboratory and field
operations. A systems audit is conducted (o0 measure compliance with the comprehensive and
project quality assurance plans. A performance audit is conducted to evaluate the quality of the
data outputs with respect to mandatory limits or the laboratory's own performance standards.

14.1 Systems Audits

The systems audit is used to evaluate the entire measurement system, field and laboratory. It is
a detailed review of each component of the sample collection process from equipment cleaning
through submission of the samples to the laboratory and the laboratory process from sample log-in
to archival of the results. Each element must be evaluated for conformance to appropriate
methodology, approved procedures and the appropriate Quality Assurance Plans. A list of
deficiencies must be made and addressed to correct, improve, or modify the system as necessary.

14.1.1 Internal Systems Audits

Systems audits are performed using the forms shown in Figure 14.1. The audit is conducted
semiannually by one of the following persons: the Division Quality Assurance Officers, Water
Quality Monitoring Senior Technician, Senior Scientific Technician Supervisor or Environmental
Scientist.

14.1.2 External Systems Audits

There are no regulatly scheduled external systems audit. The SFWMD will submit to audits
conducted by the DEP Quality Assurance Section and HRS.

14.2 Performmance Audits
A performance audit is used to evaluate the routine quality control program of the laboratory.
14.2.1 Internal Performance Audits

Internal performance audits are conducted semiannually by the Laboratory Quality Assurance
Officer. The audit may consist of any or all of the following: resubmission of previousty
analyzed samples under a different LIMS number, preparation of additional QC samples, samples
split with another laboratory, and submission of spike samples, all of which are blind to the
analysts.

‘The audit may be conducted at any time on a suspect parameter in addition to the semiannual
audits for the entire laboratory. A performance audit on a parameter is mandatory when 10% of
the analytical runs for that parameter fail one or more quality control criteria. Blind samples are
immediately submitted.
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The results of the performance audits are included in the quarterly quality assurance reports issued
by the Laboratory Quality Assurance Officer.

14.2.2 External Performance Audits

The laboratory participates in three external performance audit programs. They are:

1. Florida Environmental Laboratory Certification Program administered by the
Department of Health and Rehabilitative Services, semiannual

2. United States Geological Survey, Denver, annual

3. Florida Department of Environmental Protection Phosphorus Round Robin,

serniannual
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FIGURE 14.1 - SYSTEMS AUDIT CHECKLIST

Project Name: Project No:

Project Manager: Date:

Project Code (field and lab use):

Field Auditor: Lab Auditor:
Signature: Signature:

YES NO
Planning and Preparation:

1. Was QA Project Plan prepared for this project?

2. Was briefing held with project participants, both
field and 1ab? Date:

3. Were Additional instructions given to participants
(ie., changes in project plan)?

4, Was there a written list of sampling locations
and descriptions?

5. Was there a map of sampling locations available
10 field personnel?

6. Was sampling scheduled with field technician
supervisor in advance (minimum one week)?

7. Were analyses scheduled with laboratory in
advance (minimum one week)?

Comments -
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I Pr X YES
1. Were samnpling locations properly selected?
2. Were samples collected for all required analysis?
3. Was sampling equipment protected from possible
contamination prior to sample collection?
4, Were clean disposable latex or viny! gloves worn during
sampling?
J. Were gloves changed lor each sample station? —
6. If equipment was cleaned in the field, were
proper procedures used?
7. What field instruments were used?
8. Were calibration procedures documented in the
field notes?
9. Was calibration check conducted within 24 hours or at the
end of the sampling day for Hydrolabs and every 4 hours
and at the end of the day for other field instruments?
10.  Were samples chemicaily preserved at time of
collection?
11.  Was the preservative amount recorded in the
field notes?
12.  Was the pH of preserved samples checked to
insure proper preservation?
13, Were the proper sample bottles used? o
14.  Were samples iced at the time of collection?
15, Were sample bottles rinsed with sample

before filling?
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3 ampling P €s: {continued YES NO
16.  Were field conditions recorded in the field notes? .
17.  Was filtering equipment pre-rinsed with sample? o
18.  Were samples processed on a clean tray/surface? L
19.  Was waste material containerized and maintained
separate from samples and equipment? .
Comments:
f; ling: YES NO
1. What procedures were used to collect the surface water samples?
2. Was a Niskin boitle used for sample collection? __
3. Was a pump used for sample collection? -

4, If pump was used, what type?
5. Was the pump properly cleaned before/between sites?

6. Was the pump tubing properly cleaned before/
between sites?

7. Was sampie collected in polyethylene bucket?

8. Did samplers wade in stream during sample
collection?

9. Were samples collected upstream from the

sampler or vehicle?
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Surface Water Sampling (continued) YES NO
10.  Were autosamplers used? -
11.  Were samples composited? —
12, How were samples composited?
13, Were autosampler bottle(s) capped and shaken .

well before compositing or processing?
14, Was mbing changed within the last three months? __
15,  Were Preventative maintenance protocols followed

and documented? -
Comments:
Well Sampling: YES NO
1. Was depth of well determined? -
2. Was depth to water determined? -
3 Was measuring tape properly decontaminated

between wells? - —
4, How was the volume of water originally present in

each well determined? L
3. Was the volume determined correctly? .
6. How was completeness of purging determined:

Volume measure
Time

Flow rate
Scond./pH/T
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NO

Well Sampling (continued) YES
7. Was a sufficient volume purged?
8. Was the well over-purged? e
9. Was the disposal of purge water handled properly?
10.  Was a dedicated (in-place) pump used?
If no: Describe method of purging:
11.  How were the samples collected?
Bailer?
Pump? L
Other?
12, Construction material of bailer?
13, If a pump was used, describe how it was cleaned
before and/or between wells:
14, Were the samples properly transferred from bailer
to sample bottles (i.e., was the purgeable sample
agitated, etc.)? ——
15.  Was the rope or line allowed to touch the ground?
16.  Was a teflon coated stainless steel cord used?

Comments:
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Sediment Sampling: YES NO
1. What procedures were used to collect the samples?
2. Were the samples well mixed prior to placing the
sample in the sample container?
3. Were the samples composited?
Comments:
Atmospheric Deposition: YES NO

1. Were buckets maintained capped before deployment?

2. Were previously deployed buckets sealed immediately?

3. Were field conditions documented in the field log?

4, Were sample buckets secured and kept clean in
vehicle?

5. Was preventative maintenance and cleaning performed

as specified in the SOP/CompQAP?

6. Was balance calibration performed?
7. Was tare weight legible?
8. Was tare weight determined within the last quarter?

9 Was Bucket Equipment Blank performed?

Comments:
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Qther Sampling:

L. What other types of samples were collected during this investigation?

2. What procedures were used for the collection of these samples?

Comments:

Field Quality Control: YES NO
1. Were QC samples specified in the QA Project Plan?

2 Were the QC samples collected in accordance with the
QA project plan?

3. Did sampling personnel utilize any trip blanks? -
4. Did sampling personnel utilize any field
blanks? .
5. Were any equipment blanks collected? .
6. Were any duplicate samples collected? R
7. Were any trip spikes utilized? __
8. Check method used to collect split sample '

Filled one large container and then
transferred portions
Sequentially filled bottles

9. Were chain of custody records compieted for all samples?
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Field Quality Control (continued): YES NO
10.  Were all samples identified with appropriate tags?
11.  Were sample 1.1). tags filled out properly?
12.  Did information on sample [.D. tags and Chemistry
Field Data Log match?
13, Were samples kept in a secure place after
collection? L
14, Was Chemistry field Data Log signed by sampling
personnel?
15. Were amendments to the project plan documented
(on the project plan itself, in a project logbook,
elsewhere)?
Comments:
General Laboratory Procedures: YES NO
1. Have unique sequential laboratory numbers been

assigned to each sample?

2. Has the data from the Chemistry Field Data Log
been input to the computer directly?

3 Have samples been stored in an appropriate
secure area?

4, Has sample custody been maintained by the
laboratory?

5. Has the proper bar code label been attached to
each sample [.D. tag?

0. Were the samples aliquoted properly?
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Commenis:
Analytical Methods: YES NO
l. Have approved analytical methods or procedures

been followed?
2. Does the project plan include copies of any

non-standard methods without appropriate quality

assurance resuits for validation of the method?
3. Does use of the analytical methods specified

result in data of adequate detection limit,

accuracy, and precision to meet the requirements

of the project? L
Comments:
Laborato uality Co ; YES NO
1. Have approved sample holding times been observed? o
2. Have replicate apalyses been performed on at

least one sample?

3. Have spike analysis been performed on at least
one sample? e
4, Have the quality control reporting forms heen ‘

properly filled out?

5. Are current instrument calibration curves used
for all methods?

6. Did the spiking procedures follow acceptable
protocols for quantity and concentration?
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Laboratory Quality Control (continued): YES NO
7. Are quality control charts used to track QC

precision and accuracy?
B Are QC charts kept up to date?
9, Is the precision of the data presented within

acceptable limits?
10.  Is the accuracy of the data presented within

acceptable limits?
11, Are recent (one year or less) performance andit

results available> -
12, Has the laboratory followed the preventative

maintenance procedures outlined in the QA

plan?
13.  Is the completeness of the data acceptable?
Comments:

Validation and R ' YES NO

1. Were all the steps in the data validation
procedure outlined in the QA plan followed?

2. Was the data reported in the proper format
with the proper units?

3. Was the laboratory 1.D. number included on
each page of the data?

Comments:
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15.0 Quality Assurance Reports

The Divisional Quality Assurance Officers are responsible for preparing a quarterly internal
quality assurance report to management. These reports are for internal use and are not submitted
to DEP. These reports to the Division Director include the following:

1. An assessment of data accuracy, precision, and method detection limits
i Results of performance and systems audits
3. Significant quality assurance/quality control problems and the recommended
solution
4. Outcome of any corrective action,

For bimonthly, quarterly or semiannual sampling schedules, the QA reports are generated
annually (submitted to DEP only upon request). The reports to DEP are written by the Divisional
Quality Assurance Officers, Laboratory Quality Assurance Officer and the Project Managers. The
Project Manager is responsible for submitting the report to DEP.

Should DEP request the QA Report and no project audits were performed and no significant
quality assurance/quality control problems occured for a specific project, a letter stating these facts
will be sent to DEP in lieu of the quality assurance report.

The quality assurance reports must include the following for performance audits:

Date of the audit

Systemn tested

Persons performing/administering the audit

Parameters analyzed

Reported results

True values of the samples (if applicable)

If any deficiencies or failures occurred, a summary of the problem and the
corrective action taken

8. Copies of documentation.

NS R e

The quality assurance reports must include the following for systems audits:

Date of the audit '

System tested

Who performed/administered the audit

Parameters analyzed

Results of tests

Parameters for which results were unacceptable

Explanation of the unacceptable results including probable reasons and the
corrective action taken

8. Copies of documentation.

N R W~
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For significant quality assurance/quality control problems, the following information must be
included in the report:

Identify the problem and the date it was found

Identify the individual who reported the problem

Identify the source of the problem

Discuss the solutions and corrective actions taken to eliminate the problem.

A P R
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 Color in water may result from the presence of metallic ions (iron and manganese), humus and peat
matedals, plankton, weeds, and industrial waste.

2.2 The term “color” here is termed to mean true color, that is, the color of the water from which
turbidity has besn removed. In our case the turbidity is removed by filtration (0.45 um membrane filter). It
should be noted that the filtration procedure may remove some of the color from the sample.

2.3 The color of the sample is determined by spectroscopic comparison to platinum-cobalt color solutions
at 465 nm in 2 1 com quartz floweell. One unit of color corresponds to 1 mg/L of platinum in the form of
the chloroplatinate ion. The method is applicable to waters which are colored natumlly due to vegetative
decay and the presence of metallic ions.

2.4 This method version 1.1 was adopted on January 18, 1994 and is an internally dcvélopcd (SFWMD)
method and is based on Standard Methods SM 2120B. The previously used method was the same in
principle, but this method reflects a new format and includes changes due to the implementation of a new
LIMS system in October of 1992. .

SECTION 3.0 - SAFETY PRACTICES
3.1 Wear safety glasses and a full-length, long-slecved laboratory coat.

3.2 Latex or polyethylene gloves (non-powdered) may be worn when handling the samples.

L
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SECTION 3.0 - SAFETY PRACTICES (CONT'D)

3.3 All personnel conducting this method should be familiar with the SFWMD Chemical Hygicne Plan and
should have reviewed any pertinent Material Safety Data Sheets. Note: pay special attention to the MSDS
for Platinum Cobalt Solution, as it is a suspected carcinogen (Note: Prolonged exposure to Pladnum-Cobalt
solutions causcs degradation of tooth enamel).
3.4 No hazardous wastes are generated by this procedure; liquid waste may be disposed of in the sink.
SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION
4.1 Visible Spectromerer, Model Spectronics 501
4.2 Sample introduction system (flowcell, transfer tubing, and pump)
4.3 Beaker 1 L, polypropylene, for waste collection (Fisher #02-586-6H)
SECTION 5.0 - REAGENTS
5.1 Cell cleaning solution ( 5% Potassium Hydroxide in Methanol).
SECTION 6.0 - STANDARDS
6.1 Platinum Cobalt Color Stack Solution/Standard 500 c.u. (500 mg/L) - (Fisher Scientfic #50-P-120).

6.2 Pladnum Cobalt Color Standard 300 c.u (300 mg/L) - measure 30 mL of stock solution with a class A
volumetric pipet and dilute to 50 mL in a class A volumetric flask.

6.3 Platinum Cobalt Color Standard 100 c.u. (100 mg/L) - measure 10 mL of stock solution with a class A
volumerric pipet and dilute to 50 ml in a class A volumetric flask.

)
6.4 Platnym Cobalt Color Standard 50 c.u. (50 mg/L) - measure 5 mL of stock solution with 2 class A
volumetric pipet and dilute to 50 mL in a class A volumetric flask.

SECTION 7.0~ QUALITY CONTROL

7.1 The Platinum Cobalt Color standards are checked by the analyst before conducting the analyses. The
results are recorded on the physical parameters log.

7.2 Qg1 and QC2 will be prepared as required by the QA unit. QC1 and QC2 arc analyzed at beginning of
cach set of analyses, by the analyst, and are repeated after each 20 samples.

‘-.
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SECTION 7.0 - QUALITY CONTROL (CONT'D)

7.3 A repeat analysis should be conducted for every 20 samples analyzed. These results are recorded on
the QC sheet and physical parameters log. The mean and coefficient of variation of the replicate set is
determined and noted on the QC sheet and physical parameters log.

7.4 All quality control data must be within the current established limits before entering sample data into
the LDMS systerm.

7.5 Samples should be shaken gently prior to analyses; excessive shaking will entin air and result in
erronecus readings. '

SECTION 8.0 - STEP-BY-STEP PROCEDURE

8.1 Create a workgroup for the analyses to be conducted. Refer to the ACS LIMS users Guide for
instructions on “Creation of a Workgroup™. Remove the samples to be wsted from the refrigerator and allow
thern to warm to room temperatire (this may require several hours),

8.2 Tum on the spectrometer and allow it to stabilize for at least 30 minutes. Select 465nm wavelength if
required (press “4”, "6", 5", <SECOND FUNCTION>, <YES:>).

8.3 Log on to the LIMS terminal adjacent 1o the specoometer and type “color” at the UNIX prompt. Enter
the workgroup number and the system will prompt you for the result of the first sample,

8.4 Add 4 drops of cell cleaning solution into 20 mL of fresh D.1. water in a glass graduated cylinder. This
mixture should be used to clean-up the cell before conducting any further work.

8.5 Insent the inlet tubing into the cleaning solution prepared in 8.3 and wm on the pump and allow all of
the solution to pass into the flow cell.

8.6 Entecr the Absorbance mode on the spectrometer by pressing the <%T/A/C> button on the spectrometer.
t

8.7 Rinse a beaker with D.I. water and fill it with fresh DL water. Place the inlet tube into the beaker of
distilied water and turn the pump on. Allow the water 1o pass into the flow cell untl the reading on the
spectrometer stabilizes, When stable 2ero the spectrometer by pressing the <SECOND FUNCTION:= button
and the <100 %T/ Zero A button.

8.8 Next pump the 500 c.u. color standard into the flow cell undl the reading stabilizes, check the
absorbance. If the reading is in the acceptable range (0.130 - 0.145) continue to the next step. If the reading
is not acceptable repeat sieps 8.4 1o 8.6. If an acceptable reading cannot be obtained, contact your shift
supervisor or the QA officer for assistance.
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SECTION 8.0 - STEP-BY-STEP PROCEDURE (CONT'D)

8.9 Eater the concentration mode by pressing the <%T/A/C> button. Remove the inlet tube from the water
2nd clean the inlet tube with a Kimwipe. Place the inlet tube into the beaker of D.L water and zero the
instrument as in step 8.7. Place the inlet wbing into the beaker of 500 c.u. standard and allow the reading
to stabilize. Calibrate the instument by pressing “5°, "0, "0", and <ENTER>.

8.10 Clean the inlet tubc with a Kimwipe prior to its inscrtion into the next solution. Pump the 300 c.u.
standard into the flow cell allow the reading to stabilize and record the reading on the physical parameters
log sheet, The reading should be 300 +/- 5 c.u

8.11 Repeat step 8.10 for the remaining standards. The 100 c.u. and 50 c.u. standards should read within
+- 3 e

8.12 If the standards arc within limits repeat step 8.8 for the QC1 and QC? solutons; they should read
within the current limits for the QC solution. . , :

8.13 The inlet mbe should be cleaned with a Kimwipe after removing it from any standard, QC, or sample
solution to prevent ¢ross contamination.

8.14 If the QC samples are within limits proceed to analyze the sarnples following step 8.10. When the
reading has stabilized press the "send” button on the spectrometer to send the result to the LIMS system.
Proceed 10 analyze each sample as prompted by the LIMS.

SECTION 9.0 - DATA HANDLING

-

9.1 The detailed data handling procedures are covered in section 8.0, however 9.2 through 9.8 summarize
the data handling process.

9.2 Sign onto the workstation

9.3 Go into the ACS LIMS via the command s1 and create a workgroup for the test COLOR and exit the
SEEDPAK] Main Menu (scc Creating a Workgroup and Printing a Workgroup in the ACS LIMS Users
Guide).. _ |

9.4 At the UNIX prompt type "calor” .

9.5 The system will prompt you for the workgroup number you just created for the samples. Enter the
workgroup number (.e. WG19) and hit "Enter”.
s




(

)

Appendix A

SECTION 9.0 - DATA HANDLING (CONT'D)

9.6 The system will then prompt you, one by one, for cach sample in the workgroup. Hit the send button

METHOD # METHOD MAME REVISION REFERENCE STATUS
1100.1 EFFECTTIVE
s COLOR 1.1 SM 21208 '
PAGE'STOE'S DaTe

on the spectrometer and the systern will send the result and advance to the next sample. Hitting “Enter”

with no test result will cause the program to skip that sample and go on to the next sample. To get back to
a sample that you skipped, hit "Enter” until the program asks for the workgroup number again. Once you

enter the workgroup number again, yon will be prompted with the samples that are incomplete,

9.7 To end the program, hit "Enter” untl you se¢ "Done..." and are back a1 the UNIX prompt.

9.8 Pick up the data entry repont for the samples you have just entered from the system printer.

SECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING

SECTION 11.0 - REFERENCES

10.1 The spectrometer should be wiped clean afier each use.

10.2 The flow cell should be cleaned after each usc with the cell cleaning solution by pumping it into the
cell and allowing it to stand for a few minutes. Pump D.1. water through the cell after the cleaning solution

for a few minutes to completely remove it from the flow cell.

10.3 Leave the ccll filled with D, water when not in use.

10.4 Release the clamps from the pump tubes when not in use.

10.5 Consult your supervisor before making any major changes, adjustments, and/or repairs to the

instrumentation.

11.1 EPA Methods for Analysis of Water and Wastes, EPA-600/4-794020, March 1979, ,

11.2 Standard Methods for the Examination of Water and Wastewater, 182 Edition, 1992.

11.3 ACS LIMS Users Guide, version 1.0, 1992

11.4 SFWMD Comprehensive Quality Assurance Manual, current version.

11.5 Spectronics 501 Operators Manual

s
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 The reaction of silicate with molybdate forms B-molybdosilicic acid at a pH of 1.0-1.3. The B-
molybdasilicic acid is reduced by dn {II) to form molybdenum blue, which is measured at 820 nm.

2.2 Imerference from orthophosphate and tannin is eliminated by the use of tartaric acid. Color absorbing at
the analytical wavelength will interfere. Samples for analysis are filtered in the ficld through a .45 nm filter.

2.3 The analyses are conducted in a highly automated instrument called a Rapid Flow Analyzer (RFA). This
instrument is equipped with an autosampler for sample introduction, a peristaltic pump, a mixing manifold,
and a photometer for colorimeuic measurement The analog output of the photometer is relayed to a personal
computer equipped with ALPKEM data collection software. The same software is used to calculatc sample
concentrattons.

2.4 This modified method version is based on APHA Standard Method 4500SiD, and is a'revision of SOP
dated November, 1990. This method reflects a new format and includes changes due to change in
instrumentation and the implementation of a new LIMS system in October of 1992.
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SECTION 3.0 - SAFETY PRACTICES

3.1 Wear safety glasscs and 2 full-length, long-sleeved laboratory coat.
3.2 Latex or polyethylenc gloves (non-powdered) may be wom when handling the samples.

3.3 All personnel conducting this method should be familiar with the SFWMD Chemical Hygiene Plan and
should have reviewed any pertinent Material Safety Data Sheets.

3.4 The disposal of samples can be done in the sink, flushing with ample amounts of tap water.

3.5 Preparation of reagents containing hydrochloric acid, chloroform and stannous chloride solutions should
be conducted in a fume hood. The reagents should be prepared by slow addition of concentrated hydrochloric
acid to D.I. water, Use an acid resistant bote carrier when carrying glass containers of concentrated
hydrochloric acid and chloroform.

3.6 Before starting any run, all lines connecting the instrument to the reagents should be checked and
tightened if necessary. In case of a leak onto an electrical system, the power should be disconnected before
conducting any repairs.

3.7 The clecuical power should be disconnected before conducting any repairs inside the instrument on
controllers, elecrical wiring or any other components near sources of electricity.

3.8 In case of spills of concentrated hydrochloric acid the spill should be first treated with an appropriate spilt
kit and the contaminated absorbent should be collected and placed into adcquate storage containers for
disposal.

SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION

4.1 ALPKEM™ Rapid Flow Analyzer (RFA), Model 300 with XYZ autosampler !

4.2 Personal Computer equipped with A/D convericr, printer and ALPKEM data reduction software.
43 Class A volumetric glassware (pipets and volumnetric flasks)

4.4 Clean Nalgene plastic containers.
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SECTION 5.0 - REAGENTS |

3.1 Sodium lauryl sulfate solution - Dissolve 5,0 grams of dodecyl sodium sulfate in 90 mL of deionized water
contained in a2 250 mL Erlenmeyer flask. It may be necessary to warm the solution to obtain complete
dissolution. Transfer the solution to a 100 mL volumewic flask and dilute to mark with deionized water.
Transfer to a small plastic dropping bottle for daily use. (Safety PP = A)

5.2 Tartaric acid 10% wiv - .Dissnlw: 100 grams of tartaric acid in approximately 800 mL of deionized warer,
Dilute the solution to 1 liter. Transfer the solution to a liter plastic container. Add 2 drops of chloroform and
shake well. Store the reagent at 2-6 °C. (Safety PP = A)

5.3 Hydrochloric acid 1.2 N - In 2 fome hood, cautiously add (with stimring) 100 ml of concentrated (12N)
hydrechloric acid to approximately 800 ml of deionized water contained in a 1 liter volumetric flask. When
the solution has returned to room temperature, dilute to 1 liter and mix well. Store the reagent in a 1 Liter
plastic container. (Safety PP =F, C) o X

5.4 Stock stannous chloride - In a fume hood, cautiously add (with stirming) 10 mL of concentrated (12N)
hydrochloric acid to 10 mb of dejonized water in 2 50 m! pyrex beaker. Dissolve 10 grams of stannous
chloride in the acidic soludon. Heating may be required to obtain complete dissolution. Store the stock
solution in a tightly closed plastic container and refrigerate at 2-6 ® C. (Safety PP = F, C)

5.5 Warking stannous chloride reagent - In a 60 mL plastic container, mix together 50 mL of 1.2 N
hydrochloric acid and 0.5 mL stack stannons chloride.  This reagent should be prepared fresh daily.
(Safety PP =A)

5.6 Ammonium molybdate reagent - Dissolve 1.080 grams of ammoninm molybdate in approximately 80 mL
of deionized water. Add 0.3 mL (9 drops) of 50% sulfuric acid. Add 1mL of 5% sodium lauryl sulfate, diluts
to 100 mL with deionized water, and mix well, Transfer the solution to a clean plastic 175 mL container.
This rcagent should be prepared fresh daily, (Safety PP = A) :
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SECTION 6.0 - STANDARDS
NOTE: Immediately aficr mixing, standards should be poured into labelled, clean 175 mL plastic containers.

6.1 Silica stock standard - NBS/NIST standard solution or traceable stock, 10 mg/mL Si or 21.3 mg/mL SiQ,.

6.2 Solation A (1065 mg/L or 1.065 mg/mL) - In a 100 mL class A volumewic flask, pipet 5 mL of stock
solution and dilute to the mark with deionized water. Cap the flask and mix well. Transfc:r the solution ta
a clean 175 mb plastic container.

6.3 Standard 1 (21.3 mg/L) - In a 100 mL class A volumictric flask, pipet 2 mls of solution A and dilute to
the mark with deionized water. Cap, mix well and mansfer the solution to a clean 175 mlL. plastic container.

6.4 Standard 2 (10.65 mg/L) - In a 100 mL class A volumetric flask, pipet 1 mL of solution A and dilute
to the mark with deionized water. Cap, mix well and ansfer the solution to a ¢lean 175 mL plastic container,

6.5 Standard 3 (5.33 mg/L) - In a 200 mL class A volumetric flask, pipet | mL of solution A and dilute to
the mark with deionized water. Cap and mix well. After making standard 4, mansfer 100 mb to a clean 175
ml. plastic container.

6.6 Standard 4 (2.67 mg/L) - In a 100 mL class A volumetric flask, pipet 50 mL of standard 3 and dilute
to the mark with deionized water. Cap, mix well and wansfer to a clean 175 mL plastic bottle.

6.7 Standard § (0.0 mg/L) - Deionized water only.

SECTION 7.0 - QUALITY CONTROL

7.1 QCI and QC2 arc prepared fresh monthly or as needed by the QA unit. QCI and QCZ are analyzed at
beginning of each set of analyses. QC2 is repeated at the end of the analytical run,

]
7.2 Spikes are prepared from samples selected at random (1 for every 20 samples analyzed), and are made by
adding 0.1 mL of the solution A (with a 1.0 ml. Tensette) 1o a 10 mL volumetric flask and diluting to the
mark with thc sample. Calculate the STAD recovery as:

STAD Recovery = STAD Conc, - [Sample Conc. x 0.99] = 100
. 100

Enter the %STAD Recovery on the QC and RFA log forms.
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SECTION 7.0 - QUALITY CONTROL (CON'T)

7.3 A repeat analysis (of a matrix sample chosen at random) must be run for every 20 samples analyzed.

Enter each repeat values, the calcutated Mean, Standard Deviation, and Coefficient of Variation on the QC

sheet.

7.4 All quality control data must bc within the current established limits, and the run must be checked and

initialed by the supervisor or the QA officerc before sending the sample data into the LIMS system
SECTION 8.0 - STEP-BY-STEP PROCEDURE

8.1 Sign on to LIMS and crcate 2 workgroup (refer to section 9.0 - Data Handling).

8.2 Tumn 314 regulated power ON.

8.3 Tum on light source.

8.4 Place all reagent lines in DI H,0 containing 5 drops of sodium laury! sulfate.

8.5 Latch platens and turn on 302 pump module.

8.6 After flow has stabilized, verify smooth and consistent bubble pattern throughout the manifold.

8.7 Set photometer parameters as defined by flow diagram.

8.8 On photometer, set cc;1tcr knod to "sample” pc;silion-

8.9 Slowly nun the sample fine adjust knob to set the LCD display to 5.00 volts.

£.10 On photometer, set center knob to "reference” position. ‘

8.11 Stowly wm the reference fine-adjust knab to set the LCD display to 5.00 volts.

8.12 Placc-center knob in "absorbance™ position. Using the reference fine adjust knob, sct the LCD display
to 0.20 (z 0.01).
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SECTION 8.0 - STEP-BY-STEP PROCEDURE (CON'T)

8.13 Place reagent lines in their respective containers. Allow 2 to 3 minutes before placing stannous chloride
line in the reagent bottle.

8.14 After 15 minuies, reagent flow should be stabilized, Repeat steps 8.8 through 8.12.
8.15 While reagents are stabilizing, prepare sample table,
8.16 Tum on main power switch of computer. A blue menu screen appears after a screen of credits.

8.17 Build a sample table by selecting F4 and entering standard, sample, and quality control identifiers with
dilution factors (if applicable).

8.18 When sample table is finished, press ALT S to save the table. Sample tables are named using A 3 letter

parameter code, a 3 digit Julian date, and a Ietter corresponding to the order of analysis; example: SIO136A -
15t run; SIQ136B - 2nd run.

8.19 Press ALT P to print a hard copy of the table file.

8.20 Press ESC to roturn to majin menn.,

8.2] Press F5 to get to data collection mode. Use the “space™ bar to turn on the channel (o be viewed. Press
F3 to monitor baseline.

8.22 While bascline is being monitored, begin pouring the analytical run according to the sample table.

8.23 Manually activate the sampler and set the stop count to the cup number comresponding 10 the end of the
first set of standards.

8.24 Observe that the standards appear linear 2nd that peaks do not have spikes or any unusdal shape to them.
Press reset on sampler. ;

8.25 If -standards appear normal, press escape on computer. To begin data collection, press ALT 1
(simultaneously).

8.26 Pour all samples, including any dilutions.
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SECTION 8.0 - STEP-BY-STEP PROCEDURE

DB duanal

£.27 When the run is complete, the cup position on the computer screen will read PS (Pause).  After the last
peak is shown on the screen, the baseline is cliected until the timer in the right corner of the screen stops.
At this point, press escape to return to the blue data collection screen. Press ALT 1 S to stop the analytical
run.

8.28 To calculate data, refer to scctons 9.3 - 9.13.

SECTION 9.0 - DATA HANDLING
9.1 Sign onto the workstation,

9.2 Go into the ACS LIMS via the command sl and create a workgroup for S102 and exit the SEEDPAK!
Main Meng (see Creating a Workgroup and Printing a Workgroup in the ACS LIMS Users Guide).

9.3 At the main menu on the computer, press F8 (calculaton sub-mena).

9.4 Make surc the sample 1able to be calculated is the current one loaded. Otherwise, go to F4 and recall
the right sample table file (ALT 1, L, Filename)

9.5 Press F8 again; sclect: from raw data. Press "ENTER".

9.6 At filename promipt, make sure extension corresponds to the channel name 1o be calculated; example:
*D11 = channel 1; *.D12 = channel 2: *.D13 = channel 3. (* = filename)

9.7 Review peak finding parameters and press “enter” at execute Y prompt.

9.8 OQbscrve that peak markers appear on each peak. Press F9 to contnue.

9.9 After observing standard curve, press F9 until calculation values 2ppear on screen.
9.10 Check each quality controt value 10 be sure it falls within acceptable limits.

9.11 If run is acceptable, press F2 (LPT1), then press Y to print a hard copy of the file.

9.12 When hard copy is finished printing, press F2 again.  Backspace over LPT1.  Type in filename
followed by .IN cxtension.  Example: SIOI36A.IN.  Press N at Y/N prompt.

9.13 Press F9 to save and exit
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SECTION 9.0 - DATA HANDLING (CON'T)

9.14 To mansfer a file to LIMS, hit ESC to escape to main menu screen.  Press F10, then press 8 (shell).
9.15 At the Ci:> prompt, type CD Data,

9.16 At the C:\Data > prompt, type: S2SEND Filename.IN 2

9.17 After file is sent, pick up report at the printer.

9.18 Fill out all log books and QC sheets daily for each analytical rn,

SECTION 10.0 - INSTRUMENT CLEANUF/SHUTDOWN/TROUBLESHOOTING

10.1 Remove stannous chloride reagent line 2 to 3 minutes before other reagent lines.  Pre-rinse all lines in
clean DI water,

10.2 Place all lines in clean DI water and flush instrurnent for 20 - 30 minutes.

10.3 Turn pump module off and unlatch platens.

10.4 Turn off light sourcc and power module.

10.5 Dispose of all sample cups, clean the work area, and rinse and store all glassware.
10.6 If troubleshooting is necessary, refer to the RFA manual - woubleshooting section.

10.7 Consult the Supervisor or Quality Assurance Officer before making any major changes,; adjustments or
repairs 1o the instument. '
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SECTION 11.0 - REFERENCES

11.1 EPA Methods for Analysis of Water and Wastes, EPA-600/4-79-020, March 1979,
11.2 Standard Method for the Examination of Water and Wastewater, 172 Editon.

11.3 ACS LIMS Users Guide, version 1.0, 1992

11.4 SFWMD Comprehensive Quality Assurance Manual, current version.

11.5 ALPKEM RFA 300 serivs Opcrator's Manaal

11.6 ALPKEM RFA Software Manual
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Soluble Reactive Phosphate
}(?.m%ngi Stannous Chloride - APHA Standard Methods. 15th ed.. p. 417, Method 424E
1980).

Equipment; Spectrophotometer. Hach 2000

Reagents: The reagents for use in this procedure are purchased as part of a lest kit. K-8513.
Phosphate (M‘B]ue%. 0-4 ppm. from Chemetrics. Inc., Route 28. Calverton. Virginia. 22016-0214.
The ammonium molybdate (R-8513) is supplied in evacualed 13mm diameler glass ampoules.
The stannous chloride (4-8500) is supplied in a plastic dropper bottle. Fach kit contains enough
reagent for testing 30 samples.

Standards: Slock solution = 1000 mg/] PO4-P = 4.394 grams polassium phosphale._monobasic
(KH2P04) dissolved in | liter deionized (18 megohm) water. This solulion is prepared monthly
in West Palm Beach by the Lab QA Officer.

Working standard solutions are prepared from ihe stock and preserved with 10 drops of o0%
sulfuric acid before dilution to 1000 mi.

4.0 mg/L = 40 mi stock diluted Lo 1000 ml with di H;0
2.0 mg/L = 20 m! stock diluted to 1000 ml with di H0
].5 mg/L = 15 ml stock diluted Lo 1000 mi with di H,0
1.0 mg/L = 10 ml slock diluted to 1000 ml with di H,0
0.5 mg/l. = 5 ml slock diluled to 1000 ml with di H,0
Blank = 1000 mi di H;0

Standard Addilions (Spikes): 5.0 mi of the 2.0 mg/L working slandard is added to 20 ml of
Samp]e./ Standard addition concentration is equal to 0.80 limes the samples concentration plus
0.5 mg/L.

QC Check Solutions (Known); Prepared monthly by the Laboratery Quality Assurance Officer in
West Palm Beach.

Procedure: Sample and standard treatment: 25 mis of sample or standard is poured into a
beaker. Two drops of stannous chloride (A-8500) is added and mixed well. The lip of Lhe
evacuated ampoule conlaining the ammmenium molybdate solution is broken off under the
surface of Lhe sample. The ampoules then fill automatically. The ampoule is inverted several
times to mix the sample and solution and the color is allowed o develop for at least 10 minutes
bul Jess than 30 minutes The absorbance is measured by inserting the ampoule into the
spectropholometer.
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Calibration: The spectrophotometer is calibraled by treating the working standards and
deionized water blank by the procedure described above. The absorbance is measured al 630

nm and a calibralion curve is generated.

1. Calibration standards are run every 20 samples.
2. A standard addition is run every 10 samples.
3. A QC check samples 13 run every 10 samples.
4. A repeat (duplicale) is run every 10 samples.

The results from all quality contfol samples must fall within the current acceplable hmit ranges.

Genera) Description: This method measures reactive (ortho) phosphale on an unfiltered sample.
Suspended sediment is not found Lo produce significant interference due lo ils settling out
during the 10 - 30 minute color development lime. Similarly, at this wavelength, sample color
does not interfere. The sample values range belween the laboratory values for Lolal phosphorus
and orthophosphate. The sensitivity of Lhis procedure is 0.02 mg/L
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 Phosphatases can be associated with algal and bacterial cell wall and released into water by disintegrating
algal cells. These enzymes catalyzes the hydrolysis of phosphomonoesters to orthophosphate and an alcohol:
R-PO, + H,0 ====— ROH + H,PO,

2.2 Phosphatases are classified as either acid or alkaline, depending on the pH of the environment in which
they exist. The determination of acid phosphatase activity {APA} and alkaline phosphatase activity is conducted
at this native pH by adjusting the pH of the buffer solution.

2.3 The substrate used in this assay is methylumbelliferyl phosphate (MUP),. which has a tow background
fluorescence, thus allowing assay of wide variety of concentration with very high sensitvity. The amount of
substrate added is determined by preparing increasing amount of substrate solution. V_,, is calculated as the
optimum amount of subsiratd for enzymatic hydrolysis. '

2.4 Basically, MUP is prepared in a pH adjusted buffer and added into the sample. The phosphatase enzyme
that maybe present in thc sample will hydrolyze MUP into methylumbelliferone and phosphate.
Methylumbelliferone fluoresces at a specific wavelength when excited with UV light and can be quantified by .
a spectophotometer or a fluorometer. A computer aided Cytofluor, a fluorescence plate scanner, is used in our
laboratory to perform the analysis.




Appendix 1

METHOD METHOD NAME REVIEION | REFERENCE STATUS

3160.1 ACID AND ALKALINE Pettersson EFFECTIVE
PAGE 2 OF 8 PHOSPHATASE ACTIVITY 00 and Jansson, ——
(APA) 1978 10-01-94

SECTION 3.0 - SAFETY PRACTICES

3.1 Al personnel conducting this method should be familiar with the SFWMD Chemical Hygiene Plan and
should have reviewed any pertinent Matcrial Safety Data Sheets.

3.2 No hazardous wastes are generated by this procedure; liquid waste may be disposed of in the sink.

3.3 Follow the Personal Safety Protection Codes below during analysis:
A = Lah coat, glasses, ploves
B = Lsh coat, aproa, acid resistant gloves, fuce shield+goggles+respirator or full-face respirator
C = Lab coxt, acid resistant gloves, goggles, face shield, aproa
I} = Lab enat, acid resistant gloves, glasses
E = Lab coat, glasses, aproa, gloves
F = Rubber acid carrier
G = Flush sink drain with stoph amount of tap water

SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION
4.1 Millipore CytoFluor 2350 Multiwell Fluorescence Plate Reader
4.2 IBM-compatible PC, with Windows 3.1 and Excel 3.0, and a printer
4.3 Cytofluor computer interface
4.4 Muliwell Low fluorescence plates (24 wells), opaqued
4.5 Multiwell pipetter, 0-150 pl. capacity
4.6 Eppendorf Micropipettor, adjustable 250 pL-1000 pL
4.7 Analytcal balance, 0.1 mg sensitivity
4.8 Volumetric flasks, 10 and 100';] mL capacity
49 Graduatcd pipets, 1, 2, 5, 10 mL capacity
4.10 Freczer

4.11 Incubator, ambient to 40°C
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SECTION 5.0 - REAGENTS

5.1 Tris stock buffer: Prepare a 0.1M solution of Trs (base) buffer. Add 12.11 g Tris to 1000 ml. volumetric
flask and add enough Millipore water to bring it into soluton. Add 0.2037 g of anhydrous MgS8Q,, to get a
final concentration of Q.01M. (Safety PP = A)

5.2 Working buffer A: Measure 100 mL of Tris stock buffer into 1L volumetric flask. Bring to volume using
sterile Millipore water. Adjust the pH to pH 8.00 for alkaline phosphatase, by slowly adding 1N HCl while
stirring.  The final concentration of this solution is 0.01MTris/0.001M MgSO,. (Safety PP = A)

5.3 Working buffer B: Measure 100 mlL. of Tris stock buffer into 1L volumemic flask. Bring to volume using
sterile Millipore water. Adjust the pH 6.5 to for acid phosphatase, by slowly adding 1N HCl while stimring.
The final concentration of this solution is 0.01MTris/0.001M MgS80O,. (Safety PP = A)

5.4 Substrate : Methylumbelliferyl phosphate (MUP) (FW=256.2). Weigh 0.128 g of MUP and bring to 250
mL volume using the TRIS stock buffer. (Safety PP = A)

SECTION 6.0 - STANDARDS

6.1 Stock standard (1000pM MU): Dry approximately 1g of methylumbelliferone (MU) overnight at 103 °C.
Weigh out 0.1982 g of oven-dricd MU into a 1L volumewic flask and dilute to volume with working Tris buffer
A or B. Kesp at room temperature, in a dark containct.

6.2 Secondary stock standard (10 pM MU): Pipet 100 pL. of stock MU solution into a 10 mL volumerric flask
and add working Tris buffer A or B to volume.

6.3 Working Standards

Std, Memylmnbcui;‘u:);a conc., Vol. of Swock MU, mL F:nall Volume, ml.
K (Add Tris Buffer C W
volume)
B nM

51 I R 1040 0.1 10

52 03 300 03 10
] 53 05 = | 500 05 10

54 10 1000 10 10

55 20 2000 20 10
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" SECTION 7.0 - QUALITY CONTROL

7.1 Run a duplicate set of each working standard for ¢ach analysis. Record the fluorescence value on the instrument
log.

7.2 Runa QC solution afier a set of working standard and at the end of each analysis.

7.3 A repecat analysis should be conducted for every 20 samples analyzed. These results are recorded on QC
sheet and inswrument log. The mean and coefficient of variation of the replicate set is determined and noted on

the QC sheet and physical parameters log.

7.4 All quality control data must be within the current established Himits before entering sample data into the
LIMS system. Consnlt the supervisor or QA officer if unable to obtain acceptable QC result.

{ 7.5 Samples should be mixed thoroughly each time when taking an aliquot.

SECTION 8.0 - STEP-BY-STEP PROCEDURE

8.1 Create a workgroup for APA (Product). Refer to the ACS LIMS users Guide for instructions ot “(?matiun
of a Workgroup™ and to Section 9.2.1 and Section 9.2.1. Remove the samples to be tested from the refrigerator
and allow them to warm to room temperature (this may require several hours).

8.2 Turn on the Cytofluour and allow it to warm up for at least [5 minutes. Select the CYTOCALC Program
(double click with the mouse).

8.3 Determine the pH of the water samples by referring to the hydrolab data or by laboratory measurement
with a pH meter. Prepare a fresh set of working Tris buffer A or B, based on the pH range of the samples to
analyze, and by following the procedure in Scction 5.0. (Therefore, TRIS buffer A should be prepared and
used if sample pH is greater than 7, and TRIS buffer B should be used when the sample pH is less than 7).

8.4 Preparc a fresh set of working standards, as described in Seetion 6.0.

; 8.5 The well plate template is displayed automatically when entering CYTOCALC program. If the 24-well .
plate template is not displayed. open the file 24well CFL (file, open, 24 well. CFL), or the most recent run file .
with 24 well. Edit the plate protocol by entering the lIast four digits of the sample number. Use one plate for
every 10 samples. It is important to have a duplicate of each standard for the CYTOCALC to function.
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SECTION 8.0 (CON'T)

8.6 Alternatively, a new protocol can be created by following these steps:
a On the well displayed on the screen, click the well you want to use.
b. On the upper right hand comer of the screen, click: the well assignment you need {Bi=Elank, Un=5ample, St=5tandard,

Co=Control, Em=Empty)
¢. On the edit bar localed at the upper portion of the screen, edit the correct LD, You will need 1o enter the concentration
values of each standard and control, -

8.7 Measure 2 mL of blank, standard and QC into cach assigned well.

8.8 Pipet 1.8 mL of samples according to the tray protocol. Add 200 pk of MUP into cach sample well. DO
NOT ADD MUP SUBSTRATE TO STANDARD, BLANK AND QC WELLS,

8.9 Immediately place the well plate in the door transport, ensure proper scating of the plate and that the first
well is on the top right position. Scan within 10 seconds (Click RUN, COLLECT DATA, then enter
WORKGROUP number under file name). Record the exact time of the start of the incubation. The system will
automatically scan for time 0 reading, then a message "50 % completed will be displayed” on the scan window.
(This means that a second scan will resume after 1800 seconds or 30 minutes).

8.10 At the end of the second scan, the system will prompt 2 message, "100 % completed”, and will give you
an option to CLOSE DOOR or IGNORE DOOR. Choose IGNORE DOOR if angther plate is to be scanned,
and CLOSE DQOR if no more plate is to be scanned.

8.11 At this stage, a message may appear "Cytofluor seming has been changed”. Hit OK to display the plate.
Note that the fluorescence data will be displayed on the plate layout.

8.12 On the top right corner of the screen, depress the LINK button. Note that any associated well (standard,
blanks, QC and sample well) is highlighted (black background). Double click each well that is not highlighted.
IMPORTANT: Only highlighted well (blackened background)} will be calculated with the standard curve.
t

8.13 After highlighting each well; depress the DATA button on the right hand comer of the screen. The
system will prompt "ACCEPT CURRENT LINK?", If this is your final link, select YES to proceed. Otherwise,
depress the plate button on the upper right hand corner of the screen and make any ID correctons. (At this
stage, any outlier standard or sample can be hidden to exclude from calculations. Press the HI buttan).
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SECTION 9.0 - DATA HANDLING

9.1 Cytofluour PC-Data Handling

'8.14 (After LINK command from Steps 8.12 and 8.13) On the menu bar, seloct DATA, FORMAT.

Specify SCAN 1, then press CALCULATE (Ensure that Caleulate and Statistics are marked with X
on the screen).

8.15 The computer will automatically go to Excel Program, and display the worksheet with the
calculated values. Enter the complete LIMS ID for cach sample and QC.

8.16 Select FILE, PRINT to print the time 0 worksheet  Select FILE, SAVE AS, and give file name
(.csv) to save file

8.17 Select FILE, END DATA DISPLAY to return to Calculate window. Specify Scan 2. Repeat
steps 8.14 to 8.16 to calculate, print and save results of SCAN 2. Save as Filendme.csv.

9.2 APA Calculation (PC Windows-Excel)

9.2.1 To calculate final APA values in nM/min-mL, the equation below is used:

APA (nM/min-mL) = MU conc. at time 0 (uM) - MU conc. after 30 minues (WM)  x 1000
(30 minutzs 5 1.8 mL)

This equation is eatered into Excel worksheet, with filename APAXIM. Calculation can be done in
these worksheet by opening this file, then the time 0 and time 30 minutes files. Copy and paste the
time 0 values into APA.XLM worksheet, Repeat to copy time 30 values into the calculation worksheet.
Calculation will be automatic. Review the QC and blank values to ensure accurate calculations.

9.2.2 The calculated APA values can be sent to LIMS following Step 9.2.2.
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SECTION 9.0 - DATA HANDLING (CON'T)
9.2 LIMS Database

9.2.1 Prior to running samples: Go into the ACS LIMS via the command 51 and create a workgroup
for the test APA and exit the SEEDFAK] Main Menu {see Creating a Workgroup and Printing a
Workgroup in the ACS LIM3S Users Guide).

9.2.2 After running the samples: Examine the results for acceptability of QC samples and repeats.
either by manual entry or by transfer from disk throagh the LIMS Dambase Analyst. To enter manually,
go the WORKSTAT, MANUAL ENTRY, APA. Enter the workgroup number, This will prompt the
sample numbers one by one.  Enter the conceatration results.

9.2.2 Pick up the LIMS data enty report for the samples you have just entered from the system printer

and examine against the raw data report.  Subrnit any necessary corrections to the DATA UNIT by
filling a LIMS Database Comrection formo

SECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING

10.1 Wipe dry the surfaces of the plate incubator, the Cytofluor and the work arcas. Use D.I. water to clean
any spill on the instrument.

10.2 Rinse the plate thoroughly with dilute Liguinox™ and D. L. water. Place the plate upside down on a
paper towel, to dry. Discard the plate if any visible crack or scratches is observed.
SECTION 11.0 - REFERENCES

11.1 Pettersson, K. and M.Nlansson‘ 1978. Determination of phosphatasc actvity in lakr: water-a study of
methods. Verh. Intemat. Verein. Limnol. 20:1226-1230.

11.2 Prof. Robert G. Wetzel. 1994, Personnal Communication. Department of Biological Scieaces, The
University of Alabama, Tuscaloosa, Alabama 35487-0344, USA.

11.3 Cytofluor 2300 Manual. 1992. Millipore Corporation, Bedford, MA.



Appendix D

METHOD METHOD NAME REVISION REFERENCE STATUS
31601 ACID AND ALKALINE Pettcrsson EFFECTIVE
PHOSPHATASE ACTIVITY 00 | and Janssonm, DATE
PAGE B OF 8 (APA) 1978 10-01-94

FIGURE 1.0 SAMPLE MULTIWELL PROTOCOL (24-well plate)

i 1AD) (A2) (A% (A4) (AS) (AR)
S1 (2000 nM) 52 (1000 nM) 53 (500 nM) 54 (300 nM) S5 (104} nM) BLANK
! B1) (B2 m3) (B4 ®5 &6
51 (2000 nM) 52 (1000 nM) S3 (500 nM) 54 (300 nM) 85 (100 nM) BLANK
{cn (2 (o) (C4} () (CH)
QCt QcC2 Sample Sample Sample Sample
(DI1) (D2) (D3) (D4) (D5) (Do)
'
Sample Sample Sample Sample Sample RPT
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DER Biology Secrion

Appendix E

v, i-116/93

SOP #BA.7
Benthic Macroinvertebrate

Dip Net Sample Collection
(based on Plaflcin et al, 1989, Rapid bincsseysment protocols for use in streams and rivers: benthic
maocroinvertebrates and fish, EPA/444/489-001)

STEPS
Materials

1. Field Physical [ Chemicad Characterization
Datg Sheet

2. Habitat Assessment Sheet

3. Dip Net with No. 30 mesh

4. 4-liter wide-mouth plastic jugs

5. 100% formalin

Methods

1. Visually examine the area or reach to be
sampled. You must either walk or boat
throughout the aquatic system, paying
cloge actention to its phyzical and habitat
characreristics.,

2. Fill out Field Physical | Chemical
Characterization Data Sheet and Habitat
Assessment Sheet. The percent coverage of
substrate type refers to how much of each
habitat tvpe is actuallv present art the
sampliing site.

3. Determine the number of sweaps 10
periorm in each nabitat Type out of the 20
totai sweaps per station. [his reguires a
Two step process. First, select the “major”
or “most productdve” habitars for the
stream type. Use the following formula to
calculate the number of sweeps in each
habitar type:

Number of 29
SWEEDI pPET & = .
Major Hanjrar (Nuomber of Mujor Habitara) + 1

The result is rounded to the neareat
integer. The remaiting number of sweeps
{to make a total of 20) i8 evenly divided
armony the minor habitats (such as sand,
mud. or muck 1o most casaes),

COMMENTS

Prepare per SOP 4BA2.1

In fairly small (1st to 4th arder) smreams, the length of o
discrete stadon should consist of & 100 m sretch of
stream and the width ghould be from bank o bank. In
very large systems it may be neceazary to establish
more than mme station to adequately charncterize the
See S0OF 2 #BA-17 and BA-18 for instructions on filling
out these formsa,

It 13 impertant w accurstely detarmine the spatial
exient of aach subscraca type (in a § dimensional
conuert) for habitat scoring procedures.

Greneraily, the most (to least) producdve habitat types
are as inilows: snags, aquace vegerarion, ieal pacis,
roots, undercut banks, rocky ocutcrops, muck, and sand.
All bur the last two can be considered *major” or
"producrive”.

Erample: If' 3 major habicat types are present, perform
5 sweeps in each of these habitats and divide the
remaining 5 sweeps up among the ather non-major
hahitgty, o that a total of 20 sweeps are periormed. If
4 major habitats are present, perforis 4 sweeps in each

“of thess, then 4 divided up xmong the mmnmm:mﬂ.

For 5§ major habicacs do 3 in each major habitat

divide the remaining 5 sweeps up among the other non-
major typed

Proper mterpretation of benthic mllections requires
that samples be ellected from multiple habitats that
are represencarive of the site, If posxible, the same
habitite should be sampled at reference sod test
sites the seme nmnber of times to isolace the effects
of water quality on the benthic mmmunicy.

Page 1 of 3
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STEPS
4. Perform 20 discrets 0.5 meter sweeps with

the dip net. Sample the avaiiable
substrates as determined by the ahove
procedures.

a In streams with sufficient water
velocity, the most effective way to capture
invertebrates ia to place the bottom rim of
the dip net downstream of the area to be
sampled. Disturb, agitate, or dislodge
organizms (with handa and/or feet) frum
subatrates (xnags, etz.) &t a distance of 0.5
m upstream of the net,

h. For areas without flow, &Gisturt an area
of subatrate that is one dip net width wide
and approximataly 0.5 m leng: and sweep
the net aver the area s few times to ensure
the capture of arganisms which were hving

c. For heavily vegetated areas (same
streams, lake marying, or wetlanda) jab the
net into the base of the vegetation, digping
down to the substrate, and dialodge
organiams using a one-half metar sweaping
motion with the net.

d. Sample leaf packs (if present) by
disturbing leaf pack areas with hands or

feet before scooping one-half merer worth of

material into the pet.

e. Zand. muck, mud, and silt (non-major
hapitars; can be sampled by taking 0.5
merer sweeps with the net while digzing
into the botiom approximately 1 ==.

5. necord the number of sweeps for each
habivar on the Field Physical | Chemicgl
Chararterization Data Sheet,

6. Reduee the sample volume aftar each
Qiscrere sample by dislodging organisms
from larger debris (but retaining
invertebrates in the net or sieve) and
discarding the debris. Save finer debris
plus crganism mizture in large wide mouth
jugs. Try to reduce enough of the sample
volume in the feld 20 that no more than 2
gailons of material are collected If this is
not possiple, put the material ints
additional jugs. Sample reduction is eadier
in the laporatory.
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COMMENTS
When performing an upstream/downstream type of
study, sample the downstream station first to prevens
—’upstream invertshrates from drifting inta g location
they wers not originally inhahiting,

Catch grgenisms by allowing them to flow into the net
and algo by aweeping the pet towards distrbed
material,

Several sweeps over the same 0.5 tneter aren are
recommended to make sare all organisms are caprured.
This sampling effort in & discrers 0.5 meter spot iy
congdered as 1 sweaep.

Where 2 enntinuaus half meter sweep is impossible,
take 2 quartar macsr swaeps in the same ares to arcain
# ficll 0.5 meter swasp. -,

If the ner is pushed too deep in conrse xand, very ligis
of the sand will be washed shrough the net resuiting in
& sample that conrains faw organisms and is hard to
Process.

Ideaily, contral and tasr sites will be sampled the came
nutuier of Hmea in the same habitats,

The relative propottions of the arpanisma
llecred must be madutained intact to calealyts
many ommupity metrics. Some fGeld picog of
deliears orgenivms is accapeahle as long as eomemunicy
armpoxition is not altered

Indieats on the label how many jugx the entire sample
is contained in, e.g., "1 of 27, "2 of 2"

Page 2 of 3
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STEPS
7. Ilaboratory sorting can be performed

within 24 hours, place samples
immediately on ice. Cold temperatures
should slow organisms enough to prevent
predation (and subsequent alteration of
community structure). If sorting will be
delayed, preserve with 10% formalin (do
this by additg one part of 100% formalin
to the jug with 9 parts amhient water).
After organiams have heen removed from
detritus, they should be placed into 70%
ethanal.

Appendix £

Y. j—T/&9)
co
If organisms are too active during sorting, pour some
cartonated water, elave oil, or other relaxing agent into
the sampie.

Samples that will oot be sortad within 2 days should be
preserved in formalin  Ethanol slone will not prevent
tha vegetative debris from decompoesing, resultng in 8
sample that is very unplensant to sorc
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DER Einlogy Secrion .
v, 1—74/93
SOP #BA-8
Benthic Macroinvertebrate Qualitative (Dip Net)
Sample Handling
STEPS COMMENTS
Materials

1. Waterproof paper and permanent marker
2. U.S. 30 mesh gieve

3. T.5. 10 mesh sieve

4. Ethanol filled aqueeze hottle (30%)

5. White enamel pan, marked with a grid of 5

CI SquAres
6. List of random numbers
7. 250-mL glass jar
8. Dissecting tnicruscope
9. 100 x 15 mum petri dish
10. Foreeps
1L Vials for picked organisms (1 or 2 dram)
12, Laboratory counter
13, Benthic Marsroinvertebrate Benek Sheet

Methods
1. Check labels so0 you know which sample

wvou are dealing with (eontrol site, tast site,

ete.). Make a very clear label to go into
the bottle of picked bugs with station
identificarion, date sampled, replicate
aumber, and vour 1mna¥s

Place a portion of the conrents of the
sampile (fist sized) into a U.S. 10 mesh
sieve with'a U.S, 30 mesh sieve
underneath.

3. Rinse with tap water (a 5mzll hose
artached to the faucet works best),
Spraying organisms and amall decitus
down into the 15.5. 30 mesh sieve.
Visually inspect large debris (leaves,
plantg, twigs) held in the 1S, 10 mash
sieve for animala before discarding. Wash
fine debris («it, mud) through the bottom
(U.5. 30 mesh) sieve . Repeat procedures
#2 and #3 until all the sample from all the
jugs has been procsssed.

4. DPlace sample in gridded pan. Fach 5 cm
grid should have a pre-mssigned number.
Liguid present in the sample should be
sufficienty reduced w prevent material
from shifting among grids during the
SOrung process. )

&)

For maldng labels

Make sure that vou know how many conrainers in
which the pardealar sample is stored (there may be
several jugs). The encira sample must be included in
this requcton and homogenizradon process.

This inspection is best accomplished by placing the
deoris in a white pan and observing it with the Luxo®
lignted magnifier. Organisms found (generally the ones
too large to pass through the U5, 10 mesh sieve) should
be placed inve the 1.5, 30 mesh sieve with the rest of
the unpicked sampie.

There are 24 total 5 cm grids in & scandard white
enanei pan.

~ Pagelof2
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DER Bialogy Sectica

5.

10.

11.

STEPS
Thoroughly mix the sample so that a
homogenous distribution of organisma is
achieved ixi the detrital matrix

Select a grid using the random number
table. Remove the contents of the entire
grid and place in a glass jar,

Take 2 small amount of this detritus plus
organism mixture and place it in the
bottom partion of a petri dish. Add enough
liquid (usually ethanol) so that the
material is wet enough to move around
eanily with forceps.

Place the petri dish under a dissecting
scope set at low power (approximately 7x
or 10x), In a deliberate, systamatic
manner scan back and forth or up and
down picking each and every arganism
from the aliquot and placing it into an
alcohol-filled vial (clearly identified as per
step #]).

After scanning dish in one pattern {e.g., up
and down), go back through using a
different pactern (back and forth) to
assure that all organiama have been
removed from the aliquot.

Conrinue steps 6, 7, 8, and 9, until you
aptain a minitmom of 100 organisma.
Once a grid is selected. ita entire
contents must be sorted.

Record the information requestad on the
Macroinverteprate Lab Bench Sheet which
includes site, laboratory sample number,
ETORET stadon number, sample type,
repiicate number, and date collected.
Include the initials of the persons who
collected and sorted the sample. Record
the number of grids selected (e.g., "4 of
24") to enable converxion to total
abundapce present in the original sample.

Appendix E -
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Usze & ruler ts delinente the edges of a grid while
removing the sampla.

The tep portion of the petri dish may lutar be placed
over the sample to prevent desiceation if you tnust leave
the aample overnight. :

Using a pair of forceps in each hand enables you to
bettar teate organisms out of fibrous detritus. Forceps
should be sharp and properly alipned

Use the laboratory counter to keep a running tatal of
the numper af orgEmicms picked

Picicing acearaey should be checked by a co-werker in 10
% of the sampies.

If an obvicus erganicm is abserved but its grid numbe.
was nat sejected and oo exampies of thar organism ware
present in grids which were seiected, thar erganism
may D¢ noted as qualitatively sihserved The organism
showid NOT be inciuded in the ansivsis

Failure to recora the number of grids selecad {out of
the rotal grida possible) serioualy compromises the
usetuiness of the data

' PageZ of 2
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DER Biology Section
v, I—T/1&93

SOP #BA-8.1
- Preparation of 80% Ethanol
STEPS ‘ COMMENTS
Materials
1. 100% Ethanol (HPLC grade)
2. DI water
3. 4000-mL graduated cylinder
4. 4-L glass amber jug
5. Plastic funnel to fit into 4-L jug
Mathods |
1. Fill graduated cylinder with 3200 mL of This operation is escer with two people a3 the sthanal
100 % ethanol. is purchased in S-gallon eans. One person halds the

cylinder while the other pours the ethanol

2. Add DI water to the graduated cylinder
until the total volame 1s 4000 ml.

3. TUsing the funnel, transfar the dfute
ethanol to the 4-L jug which should be
properiy labeled as 80% ethanol

4. Rinse graduated cylinder and funnel with
D.1, water and return them to the shelf
above the mink.

Pagelofl
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DER Biology Seciion

' v 1—2693
SOP #BA-9
Benthic Macroinvertebrate
Grab Sample Collection
{Modified from Standard Methads 10500B.37
STEPS COMMENTS

Materials

1. Ekman or Petite Ponar dredge

2. U.S. 30 mesh box sieve

3. White enamel pan

4. Flastic squeeze bulb (“turkey baster”)
5. Smajl bucket

6. Wide mouth plagtic sample containers
7. Tape and permanent markers

Methods

1. Use of the Ekonan dredge is restricted ta
_sampling soft substratas (g, muck)in
areas with little current, The Ponar
dredge may be used for sampling under
these conditions and alsg in areas with a
harder subsirate (rocks, shells, apnd),

2. Whep sampling from a boat, dredge
samples are collected from the rear and
downstream of the vessel to avoid
contaminaton of other types of samples
with disturbed sedimenta. Rinse the box
sieve with arrhient water and de it to the
side of the boar wnen: samples will be
eollected.

3. Ekman: Open the spring-loaded jaws and
attach the chains to the pegs at the top of
the sampler. Lower the dredge to the
bottom, maicing sure it settles fiat
Holding the line taught, send down the
messenger to close the jaws of the Ekman
dredge. Pull the sampler to the surface
and place it immediately into the box
sieve. Carefully open the jaws and
disgorge the contents into the sieve,
rinsing to assure ¢complete sample
purging.

For making labels

The number of replicates enllected ix dependsnt upon
several factors including the ares sampled by the
device, the purpose of the study, and the degree of
parchiness in the diszriburion of the organisms st the
site. Routinely, talie 3 dredgrs, All replicazes are
placed in separate sampie concainers (for stadsticnl
xzalyses). If it has baen determined that yoo are
sampling in an excepdonally depaupersre ares
additional replicatas may be required (pilot study
needad). In that caze the number of replicates sampled
at the gronp of stations you wish to compeare should be
equal

The box sieve is conscacted of Sherginsscoated wood
and U2, 30 mesh scoeen. When pinced in the water, it
will floar ax zhe surface, If 8 box sieve is ooavailabies,
=a gredged matsrini may be washed in the dip net
providing it is Orad with & 172, #30 meah nieve
muterial. The disadvantage of 1using the dip net is that
1t Tequires 2 peopie (I o hoid e ne, 1t manipuiats
the dredge,

'The spring-ionded Ekman is dangerous Hold the

dredge firmiy above the hinges. and be very careful that
no bady parts get pinched by the mapping jaws, ¥hich
muld produce serzous injury,

Check o maze syre the jaws wre fully closed and that
bo sampie was lost while Lfing the dredge.

- Page lof 2
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DER Blokogy Section .

. ' v. 1—7/693
STEPS COMMENTS
3. Ponar: Opern the jaws and place the cross
bar into the proper notch. Lower the —_

dredge to the botiom, malcng sure it

settles flat. When tension is removed from

the line, the crosa har will drop, enabling

the dredge to close as the line in pulied

upward during retrieval of the dredge.

PullthePnnartothesu:facemdplamit Check to make - fally closed and th
:mmed.lately ints the boz xiave, Carafully to rure the jaws are osed and that
open the j jaws and mmm the contents ho sample was lost while lifting the dredge.

intn the sieve, rinsingto assure cymplets

sample purging.

Swirl the box gieve in the water with & I a pediment type is especially clayey or mucky, it may
back and forth motion to wash the fine benm:myhmlhmdhhrnkupclummu_ld
sediments through. Concentrate the 'Fi“d‘: the semple to reduse it. Make yure yoo rinse
remaini sample ints one corner of the any decritus from your hand back ints the sieve.
Sjeve,

Fill the small bucket with ambisnt water Take care to rinse the entire contents of the sampie into
and use this water to fill the squeaza bulh,  the pan. Some orgunisms may to sdek to the sreen
Using the squeeze bulb, rinse the sample

from the gieve to the enamel pan.

Tranafer the sample from the enamal pan
into the pre-marked wide mouth jug
(again, using the squeeze bulb), malking
sure the location, date, and replicate
number iz accurate.

Preserve the sampie with 10% formalin by -

aaciag a 10 w 1 rado of warer w 100% Rose bengnl dye may be added to the sampie, as 2
foraiin. If laboratory prncesmng is piciding aid, if dexired.

pnss:me within & hours, the sampms may _

e gtored on ice. withour additien of

formalin,
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SOP #BA-10
Benthic Macroinvertebrate Grab
Sample Handling
(Modified from Standard Methods 10500C)
STEPS COMMENTS
Materials
1. Waterproof paper and permanent marker For making labels
2. U.S. 30 mesh seve
3. Ethanol filled squeeze bottle (B0%)
4, Glaas jars Prepare W‘SOP #BA-8.1
5. Dhssecting microscope
6. 100 x 15 mm petri dish
7. Forceps
B. -Vials for picked organiams (1 or 2 dram)
9., Benthic Macroinvertebrate Bench Sheet
Methods
1. Chack labels so you know which sample

5.

you are dealing with (control xite, test site,
etc.). Make a very clear label to go into
the bottle of picked bugs with station
identificadon, date sampled, replicate
tiumber, and your initials.

Pour the contents of the wide mouth jug
over a U.5. 30 mesh sieve. Rinse the jug
with tap water 1o make sure al] organisms
are put into the sieve,

Rnse wirh tap water {a smail nose
arzarhed to the faucer works best). Wash
fne debria (sitt, mud) through the sieve,
Anv large debris (leaves, shells, exc.)
present snould be brushed clean of
organisms and discarded. Ripse the
organism pius detricus mixiure 1o one
small areza of the sieve,

Using an ethancl-filled (80%) squeeze
bottle, rinae the organism piua detritus
martriz into the smallest practical
oonrainer (usually a 300 mL to 250 mL
glass jar). Put the label inside the jar.

Record the information requested on the

Muocroinvertebrate Lab Bench Sheet, which

ineludes site. laboratory sample number,
STORET swadon number, samople type,
replicate numbper, and date collected.
Inciuge the inidais oi the persons who
coilected and sorted the sampie.

It is critizal that no evrors be made during this step. If
aamples are mited up, the entire srudy could be
rendered invalid.

Place jars on the sample shelf 30 that samples fora
given study are orgrnized together and ciearly marked.

Pagelof2
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STEPS

6. Take a amall amount of detritus plus

orgamam mixture and place it in the
bottom half of a petri dish. Add enough
liquid (usually ethanol) so that the
material is wet enough to move around
easily with forceps.

Place the petri dish under a diasecting
scope set at low power (approximately 7x
or 10z). In a deliberate, systematic
manner scan back and forth or up and
down, picking each and every organiam
from the aliquot and placing it into an
alcohol-filled vial (clearly marked as per
step #1).

After seanning digh in one pattern (e.g., up
and down), go back through using a
differant pattarn (back and forth) to
sasure that all organiams have been
removed from the aliquot.

Continne steps €, 7, and 8 untdl the sample
is finished '

Appendix E
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v. 1—7/6/93
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The top portion of the petri dish may later be placed
_aver the wample to prevent desiccation if you must leave
the sarnple evernight.

Du not overload the petri dith with too mueh sample |
this results in sloppy work.

Uning & pair of foreeps in each hand enables you ta
better tarss prganiems out of Gbrous detritus. Forceps
should be tharp und properly aligned

Fieking aseavacy shoald be checked by a co-workar in
10% of the samples.
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DER Blology Section

¥. 1—7/6/93
SOP #BA-11
Benthic Macroinvertebrate Core
Sample Collection
(Modified from Standard Methads I05008.3)
STEPS COMMENTS

Materials

1. Coring Device

2. U.S. 30 mesh box zsieve

3. White enamel pan

4. Flastic squeeze bulb

5. Small bucket

6. Wide mouth plastic sample containers
7. Tape and permanent markers

Methods

1. Use of coring devices is restricted to
sampling fairly soft subatrates (silt, muck,
with only small amenants of sand or shell)
usually in marine systems. The Biology
Section uses rwo gizes of coring devices,

2. When sarppling fom z boat, use the 4 inch
' diameter coring device that is attached to
a long pole, and has a valve near the top.
Core samples are eollected from the rear
and downstream of the vessel to avoid
contaminavon of ather types of samples
with disturped sediments. Rinse the box
sieve with ambient water and de it to the
side of the boat where sampies will be
collected.

3. Lower the coning device to the bottom with
the valve open. After quickly pushing the
device into the sediments, close the valve,
The resulting vacuum will keep the
material in the tube as it is raised up to
the boat.

4. When eollecting samples in wadable
waters, a smaller coring device (2 inch
daiamerter) ¢can be used. Thia corer udlizes
a flapper-valve equipped stopper which is
inseried into the top of the pipe. Vacuum
inside the pipe holds the matsrial untl the
stopper is removed. '

For making labeis

The number of repbeates eollected is dependent upon
several factory, including the area sampled by the
device, the purpese of the study, &0d the degree of
patchiness in the distribotion of the orgrnizms at the
gita, Routinely, take enough cores sa AN Kren
equivalent to 3 Ponar dredges is collected
(approimacely 675 an?). With our large (4 inch
diateter) @ring device, mllect 8 replicates s achieve
thiz. All replicates are rootinely placed in separace
saxople containers (for stacisticn] analyses). Depending
on the study ebjectives, replicates may alto be ‘
compasited, &s long as the pumber of Teplicaces is squal
for each station and ciearly Tecorded so that the number
of O1gANISTY per squars metsr cn be caleaisced

The bax sieve is eanscrurzed of Shergiass-coarad wood
and T 5. 30 mesh screen. When piaced in the water, it
will figar at the sarmace. If a box sieve is unavaiianle,
the arecged matemal may be washed in & dip ner.
providing ic is Srced with a U5 #30 mesh sieve
materiai The disadvantage of using the dip net is that
it requires two peopie (one o noid the nec and one w
faargpuiate the coring device).

Many clesn waler organisms are gomewhat mociie and
may slude eaprare if you are not quick during sampling.

This smail corer ahould be used primariiy for non-
biciogical sediment sampiing (grain mize. mewls. ete.l,
us it is thought o be wo smail to eTecdveiy capoire
MANY orPANISMY (£.F . CTUSTACAANS OF TUDICUOUS Warms
wiico are genernily large in size) considersd usemnii in
impart, decerminanion
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5.

8.

STEPS
Pull the sampler to the surface, open the
valve or remove the stopper, and place it
immediately into the box sieve, Disgorge
the contents into the sieve, rinsing to
assure compiete sample purging.

Swirl the box sieve in the water with a
back and forth motion to wash the fine
sediments through, Concentrate the
remaining sample into one corner of the
Kieve,

Fill the arall bucket with ambient water
and use this water to fill the squeeze bulh.
Using the aqueeze bulb, ritse the gample
from the sjeve to the enamal pan

Tranafer the sample from the ename! pan
into the pre-marked wide mouth jug
{again, using the squeeza bulb), making
sure the location, date, and replicata
number is accurate, -

Preserve the sample with 10% formalin by
adding a 10 to 1 ratio of watar to 100%
formalin, Iflaboratory processing is
possible within 8 hours, the samples may
be stored on ice, without addition of
formalin,

Appendix E
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If n sediment type is expecially ctayey or mucky, it may
b pecessary to ute a hund to break ap elumps and
agitate the sample to reduce it. Make gure you rinse
oy detritus from your hand back into the seve,

Take care to rinse the entire contents af the sample into
the pan Some organisms may to stick to the screen

Rose bengal dys (use & very sma]l atocunt) may ha
sdded to the sample, as & picking aid, if desired.
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. v 1—16/93
SOP #BA-12
Benthic Macrvinvertebrate Core
Sample Handling
(Modifiad from Standard Methads J0500C)
STEPS COMMENTS

Materialg
1. Waterproof paper and permanent marker For making labaly
2. 1.S. 30 mesh sieve
3. Ethanol filled squeeze bottle (80%)
4. (laas jars
5. Dissecting mictroacope
6. 100 x 15 mm petri dish
7. Forceps
8. Vials for picked organizsms (1 or 2 dram)
9. Benthic Macroinvertebrote Bench Sheet

Methods
1." Check labels so you know which sample

you are dealing with (control site, test xite,

etc.). Make a very clear label to go into
the bottle of picked bugs with station
idenrification, date sampled, replicate
number, and your initials,

2. Pour the contents of the sample container
{wide mouth jug or Whirl-pak bag) over a
T.5. 30 mesh sieve. Rinse the container
with tap water to make sure all organisms
are put into the sieve.

3. Rinse with tap water (a small hose
amached to the faucer works hest), Wash
fine debris (silt, mud) through the sieve:
Any larze debris (leaves, twigs, ets.)
present should be brushed cean of
organisms and discarded. Rinse the
crganism plus detritus mixoure to one
small area of the sieve.

4. Using an ethanol-filled (80%) squeeze
botue, rinse the organmism plus detritus
matrix into the smallest practical
container {usually a 100 mL to 250 mL,
glass jar). Put the label ingide the jar.

5. Record the information requested on the

Marrvinverteorate Lah Bench Sheet, which

inciudes site, laboratory sample oumber,
STORET stavon number, sample type,
replicate number, and gate collected.
Inciude the initdals of the persons who
eollected and sorted the sampie.

It is eritien] that no ervors be made during this step. If
samples are mized up, the eotire soudy mnldba
rendered invalid,

Flace jars oo the sampie shelf 30 that sampies form
given smdy are argatized together and cleariy marked.
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6.

7.

8.

STEPS
Take a emall amount of detritus plus
organism mirture and place it in the - - --
bottom half of & petri dish. Add enough
liquid (usually ethanol) so that the
material is wet enough to move around
easily with forcepa.

Place the petri dish under a dissecting
scope set at low power (epproximately 7x
or 10x). In a deliberate, systamatic
manner, scan back and forth or up and
down, picking each and every organiam
from the a]iquotandplnd;n;yitinm-n
alenhol-filled vial (clearly marked as per
step #1}).

After scanning digh in ane pattern (e g., up
and down), go back throngh using a
different pattern (back and forth) to
assure that all orgamigzms have been
removed from the aliquot.

Continue steps 6, 7, and 8 until the sample
is finished.

Appendix E
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Tha top portion of the patri dish may later be placed
- ~aver the sample ts prevent desicestion if you must jeave
the ampie avernight.
Do not overload the petri dish with too much sample.
this results in sloppy work.

Using a plir‘cfforups in each hand enables you o
better tanss organisims out of fibrous detrims’ Forceps
thould ba sharp and properly aligned

Picking semuraey should be checked by 2 co-worker in
10% of the sarmples.
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v, [-T/aM41
SOP #BA-13
Benthic Macroinvertebrate Hester-Dendy
Sample Collection
(Modifed from Standard Methods 10500B.5)
STEPS COMMENTS

Materials

1. 3or 4 Hester-Dendy artificial substrates

2. Custamized Hester-Dendy block, with
coupling nuts for attachment of HD
smbrlxplem and eye bolta for attachment of
cabie

3. Stainless steel cable

4. Nico-press® tool with fasteners

5. Whirl-pak® bags

6. Permanent marker

Methods

L Attach three HD’s to the HD block, and
place the block at a depth of ene metar (or
the deepest spot available if shallower
than one meter). Take care to place
control and test site blocka in arean of
similar flow and habitat type. Spacs for 4
H-I's has been provided on the block, for
use in studies requiring addidonal
replicadion.

Azach eable @ a point on the bank
sufficiently high 1o enable recovery even if
the water level increases.

&

" 3. After a 28 day incubadon perind. recover
the HD) samplers. Approach the hlock
carefully, without disturbance, from the
downsrream position. In a deliberats,
gentle mapner lift the blosk grraipht up
from the bortom and immediately place on
a flat surface.

4. Quickly place the Whirl-pak bags over all
the HD's, and unscrew them from the
block. If an organian is observed cawling
off a 1), caprure it and put it in the
appropriate Whirl-pak. Fill the Whirl-
paxs with ambient water (so that all the
piates are wet), secure them (twiri three
Hmes and twist the ends), and piace on
ice.

For labeling bangs

Enowledge of the system's hydrologic regime iy
Impertant to make sure samplers will not go dry during
the 28 day incobation period. For exampie, if it is fload
stage and you erpect the water 1o Arop 2 meters in the
nexx few weeks, place sampler so thar it will be 1 mecer
deep ar the #end of incuharion '

In shifing sand substrates placa the hlock so that
exsring mags will deflecs sand from being depositad on
the sampiers. This can be decermuned by close
examinaztion af the bomom wpographay.

Wrap the cabie arcund the base of 2 mee on the Bank
and use the Nico-press® ioai and fastensrs 1o secure the
bieck If vandalism is & poténgal progiem, atzempt
conceai the cabie so that ne one but vou can ond ic. If
the ‘.'*iis:lr.'b-pre:\s;m tool is unavailable. the fastensrs may
be crimped by hammering (two hammers are needed).

Yrade or use a poat, DO NOT puil the block up from the
ihore,
t

Whirl-paks should be pre-labeled with the stadaen,
sampie dare, and replicats numier, using the
permAnent MArKer.

Samples spowid NEVER be preserved unti] after
STEADISTA ATE 3cTaped Srom the Hester-Dendy pintas.
Preservenves wiil poison the piawes, preventing them
Zrom being usead again

Theoma + %
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SOP #BA-14
Benthic Macroinvertebrate Hester-Dendy
Sample Handling
Medified from Standard Methads 10500C)
STEPS ' COMMENTS
Materials
1. Waterproaf paper and permanent marker For tnaking labels
2. U.S. 30 mesh sieve
3. Wrench for dismantling HD
4. Ethanol filled squeeze bhottle (30%) Prepare per SOF #BA-8.1
5. Glass jars
6. Dissecting microscope
7. 100 x 15 mm perm dish
8. Forceps ’
9, Vials for picked erganisms (1 or 2 dram)

10. Benthic Macroinvertebrate Bench Sheet

Methods

1. Check iabels 20 you kmow which sample
you are dealing with (control site, test site,
etc.). Make a very clear label to go into
the bortle of picked bugs with station
idendfication, date sampled, replicate
number, and your initials.

3, DPpur the contents of the Whirl-pak bag (an
assembled Hester-Dendy and assodated
derritas) over a U.S. 30 mesh sieve, Using
a wreach 10 Temove The Dotiom nut,
Sismantle the Zestar-Dendy.

3. Tiinse with :ap water (a small hose
arached to the faucsr woriks bast). Scrape
and simultanecusiy @inse organisms off
=D piates with fingers (or a soft hrush),
nsing care pot to damage the organisms.
Wash Ane debris (silt. mud) througn the
sieve. Any large debris (Jeaves, Twigs)
present should be brushed ciean of
organisms and discarded. Rinse the
organism plus derritus mirmure to one
small aren of the sieve.

4. Using an ethanol-Glled (B0%) squeeze
bortle, rinse the organism plus derritus
matriz into the smallest pracdcal
container {ususaily & 100 mL 1o 250 mL
giass jar: Put the label inside the jar,

1t iy eriien] that no erTors be made during this siep. If
samples are mixed up, the entre study could be
rendared invalid

Jinze the Whiril-pek hag with tap water to take mre
all organisms are pus inw the seve,

-

Save the HT) piates and hardware. and piace them into
the drying oven.

Place jurs on the sample shelf 3 that sampies fora
given study are organized together and ciearly marked

Page 1 af?
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STEPS

5. Record the information requested on the
Macroinvertebrate Lab Bench Sheet, which
includes gite, laboratory sample number,
ETORET station number, sample type,
replicate number, and date collected.
Include the initiala of the persons wha
eollectad and sorted the sample.

6. Take a amall amount of detritus plus
organiam mirture and place it in the
bottom half of a petri dish. Add enough
liquid (uszally ethanol) so that the
material is wet enouph to move around
easily with forcepa.

7. Place the petri dish under a dissecting
scope set at low power (approximately 7x
or 10x), In a delibarate, syetematic
manner, smnbackmdfnrthorupand
down, meking each and svery organism
from the aliquot and placing it inio an
aleohol-fAlled vial (de.arly marked as par
step #1),

B. After scanning dmhm one pattern (e.g., up
and down]), go back through using a
different pattern (hack and forth) to

assure that all organisms have been
removed from the aliquot.

9. Continue steps 6, ¥, and 8 untl the sample
is finisned.

Appendix E -

v, 1—T/63
CO

The top porton of the petri dish may later be placed
over the sample to prevent desicrntion if you must leave
the sample overnight.

Do not overiond the petri dish with too much sample, as
this results in sloppy work.

Using » pair of forceps in each hand ensbles you to
better tease orpanisms oot of fibrous deritus. Foreeps
whould be ghatp and pruperty aligned.

Picking securacy thould be thecked by & co-worker in
10% of the samples.

Page 2 of 2
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 Inorganic carbon species in natural waters include gaseous and dissolved CO,, carbonic acid (H,CO,).
bicarbonate (HCO,") and carbonate (CO,"), occurring in either free forms or as conjugate base (example CaCO,,
NaCQ,, MgCO,, NaHCO, etc). The nature and abundance of individual specics depends on the source of water
and the underlying soil/sediment material.

2.2 The carbonate species determine the capacity of water to neutralize acid or base (alkalinity or acidity,
respectively). Carbon dioxide is a participant in the biological processes of respiration (CO, produced), and
biosynthesis of autotrophs or photosynthetic organisms (CO, consumed).

2.3 Inorganic carbon is determined directly using a high temperature combustion-infrared detection system.
Apalysis is done on a non-acidified sample, unfiltered for TIC and filtered (non-carbonate filter) for DIC.
In the absence of a sct holding time for inorganic carbon, the holding time for alkalinity ‘(14 days) is followed.

2.4 Calibration is done using 200 mg/L C (in the form of Na,CO,) and concentration of samples is expressed

as mg/L. C.

SECTION 3.0 - SAFETY PRACTICES
3.1 Wear safety glasses and a full-length, long-sleeved laboratory coat.
3.2 Use acid resistant gloves when handling concentrated phosphoric acid.

3.3 All personnel conducting this method should be familiar with the SFWMD Chemical Hygienc Plan and
should have reviewed Material Safety Data Sheets for phosphoric acid and sodium carbonate.
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SECTION 3.0 - SAFETY PRACTICES (CON'T.)

3.4 The electrical power should be disconnected before conducting any repairs inside the instrument on
controllers, electrical wiring or any other components near sources of electricity.

3.5 In case of spills of concentrated H,PO,, treat first with an appropriate spill kit and collect the contaminated
absorbent and place into adequate storage containers for disposal.

3.6 When changing compressed air bottles, take extra precaution in transporting the bottle to and from the
room. It is advisable to request delivery by the vendor to the desired location. Release the pressure slowly
in the old tank until the pressure gauge displays O psi. Disconnect the regulator from the bottle and cap the
bottle tightly with the provided cap. If transporting is required, carefully load the bottle on the hand truck
bottle carrier and secure tightly with the strap. Use the same carrier to transport a new compressed air bottle.

Secure the new bottle with the strap and connect the regulator. Use teflon tape to avmd any lcak After the
regulator is secured, use the SNOOP™ to check for any leaks.

SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION

4.1 DOHRMANN High Temperature TOC Analyzer, Model DC-190, equipped with autosampler and output
printer

4.2 Volumetric Flasks (Class A): 1000 mL, 100 mL. capacity
4.3 Volumetric pipets (Class A): 20, 10, 5, and 2 mL

44 Amber bottle, 1 L

4.5 Tensette pipet, 0.1-1.0 mL capacity

4.6 8 mL glass vials




‘IL-:._‘_‘..u..‘.-;._._ﬂ...‘.‘.‘ O, R g R
DIVISION DIRECTO

—

METHCLD # METHOD NAME APPCﬂdiX' F REVISION REFERENCE STATUS
3150.2 ' EFFECTIVE
TOTAL INORGANIC CARBON (TIC) 1.0 EPA 415.1
DAGE 3 OF 6 DISSOLVED INORGANIC CARBON (DIC) | . EPA-600 DATE
4-79-020 /14195

SECTION 5.0 - REAGENTS
5.1 Phosphoric acid, concentrated, rcagent grade
5.2 Carbon-free water (distilled water, preferably double distilled)

5.3 Working Phosphoric acid solution (20%): Add 20 mL to 80 mL reagent water. Transfer to the amber
borosilicate acid reservoir (located on the right side of the analyzer).

54 Oxygen 99.99% pure, or purified air (<1 ppm CO, or hydrocarbons)

SECTION 6.0 - STANDARDS

6.1 Stock Inorganic Carbon Solution : Dissolve 0.883 g of Sodium Carbonate (Na,CO;) in carbon-free water
and bring to 100 mL final volume, in a Class A volumetric flask. (Prepared by QA Unit monthly).

6.2 Calibration Blank (Deionized water)

6.3 Calibration standards: 200, 100, 20 mg C/L
200 mg C/1: Dilute 20 mL of stock IC solution and dilute to 100 mL using a Class A volumetric flask.

100 mg C/L: Dilute 10 mL of stock IC solution and dilute to 100 mL using a Class A volumetric flask.

20 mg C/1. : Dilute 2 mL of stock IC solution and dilute to 100 mL using a Class A volumetric flask.



METHOD # METHOD NAME AppendiX' F REVISION REFERENCE STATUS

3150.2 EFFECTIVE
TOTAL INORGANIC CARBON (TIC) 1.0 EPA 415.1
PISSOLVED INORGANIC CARBON (DIC) EPA-600 DATE

4-79-020 7114195

PAGE 4 OF 6

QUALITY ‘ A RO S

SECTION 7.0 - QUALITY CONTROL
71 Calibration standard recovery must be within 5% of true value.

7.2 QC1 and QC2 will be prepared by the QA unit. QC1 and QC2 are analyzed at beginning of each set of
analyses, by the analyst, and are repeated after each 20 samples. Results must be within current QA acceptance
limits. In case of unacceptable recoveries, se¢ you supervisor or QA unit staff.

7.3 A repeat sample, selected at random should be analyzed for every 20 samples analyzed. These results are
cecorded on the QC sheet. The mean and coefficient of variation of the replicate set is determined and noted
on the QC sheet. If recoveries are not within the current QA acceptance limits, see your supervisor or QA unit
staff.

74 A spiked sample must be analyzed for every 20 samples. Add 0.5 mL of stock IC solution, by using a
micropipetter, into a 10 mL volumetric flask. Bnong to volume with the sample being spiked and mix well.
This results in a standard addition value of 50 mg/L C.

7.5 All quality control data must be within the current established limits before entering sample data into the

LIMS system. Complete and submit the QC result form.

SECTION 8.0 STEP-BY-STEP PROCEDURE
8.1 Daily Start-up " -

8.1.]1 Check utility supply. Ensure that there is enough gas for a day’s operation. Change the air tank
when pressure goes below 100 psi.

8.1.2 Check acid reservoir level (located on the right side of the analyzer). Mdintain the reservoir at
least 1/3 full with 20% Phosphoric Acid Reagent.

813 Prime IC chamber. With the gas off, fill the IC chamber by using the "Acid to IC chamber"
function (Press MAIN, 2, 5). Allow this process to finish, until the flashing message on the screen stops.

8.1.4 Turn on the gas. Ensure that the main valve and the line valves are tumed on. Press CARRIER
and ensure that the green light is displayed next to the CARRIER button.
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SECTION 8.0 STEP-BY-STEP PROCEDURE (CON'T)

8.1.5 Press MAIN, 1, to vicw the status menu, The following default status should be displayed:

Flow rate = 180 - 220 cc/min.

Dryer temperature = 0 - 10 °C

Furnace Temperature = 680 °C (Furnace light is green)
Fornace set point = 680 °C

Set up number = 1

8.1.6 Check set up. Press IC and make any necessary changes at this point. Ensure that the following
seltings are entered:

Number of repeats : 2
Calibration standard: 200 mg/L. C calibrant
Number of rinse: 1 {(Wash} and 1 (Sample)

8.2 Tray Protocol

Fill up the glass vials with standards, QC solutions and samples, according to the tray protocol below:

= D.I. water

= Blank (D.I. water)

= Calibration Standard (200 mg/l.)
= Check standard (100 mg/L.)
= Check standard (20 mg/l.)
= QCl

- QC2

= Sample #l

STAD

Samples #2-21

RPT

QC2

R =T I R R R N TR N

10-30
31
32

H o

Dilute (with D.I. water) any sample with concentrations greater than 200 mg/L.
5x : 2 mL sample to 10 mL
10x: 1 mL sample to 10 mL

8.3 Put a peg on the outside ring opposite vial #2, and a peg on the inside ring opposite
vial #3. Press START when tray is ready. Sampling should automatically initiate and will stop automatically
at vial #32. If less than 32 places are used, place a peg on the outside ring opposite the first empty hole.
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SECTION 9.0 DATA HANDLING
9.1 Follow the instructions given in the LIMS manual to create a workgroup for TIC or DIC.

9.2 Review the data printout and complete the INSTRUMENT LOG, QC RESULT and MAINTENANCE
LOG form, and ensure that the all the QC parameters are within the acceptable range.

9.3 Log into the LIMS, and at ISOTOPE%, typc DENTRY. Enter TIC or DIC under parameter, then enter
the Workgroup #. Type the value of each data corresponding to the sample number and hit ENTER, after each

entry.

SECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING
10.1 At the end of each run, allow sampling of distilled water twice, to clean the clean the system.
10.2 Check the RUN status. The unit should not be in the run mode.
10.3 Ensure that the gas is shut off. Carrier gas flow should automatically shut off at the end of each run
(Green light next to the CARRIER button is off). Shut off the line valve if the. instrument will not be used
for the day. Shut off the main valve on the gas tank, if the instrument will not be used for a prolonged period.
10.4 Leave the furnace and the NDIR on, unless the unit will not be used for a prolonged period.
10.5 Remove used vials, empty the contents on the sink, and dispose of glass vials in designated glass disposal
receptacle. Wipe up any spill around the work area and on the instrument.

SECTION 11.0 - REFERENCES

11.1 U. S. Environmental Protection Agency. March 1979. Methods for Chemical Analysis of Water and Wastes.
EPA-600/4-79-020.

11.2 American Public Health Assoc., 1989. Standard Method for the Examination of Water and Wastewater,
172 Edition.

11.3 Snoeyink, V.L. and Jenkins, D. Water Chemistry. John Wiley and Sons, NY. 1980.

11.4 Dohrmann DC-190 Operator’s Manual. 1991.




TIC/DIC ANALYSIS ID-WT

Appendix F

Analyst; WG Date:

# LIMS # Dilution | Comments | # LIMS # Dilution | Comments
1 Wash DI 17

2 Blank Calibrate 18

3 200 mg/L Calibrate 19

4 100 mg/L 20

5 20 mg/L 21

6 QC1 22

7 QC2 23

8 24

9 25

10 26

11 27

12 28

13 29

14 30

15 31 RPT
16 32 C2
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 Inorganic carbon species in natural waters include gaseous and dissolved (CQ,, carbonic acid (H,CO,),
bicarbonate (HCO,") and carbonatc (COy), oceurring in either free forms or as conjugate base {example CaCQ,,
NaCO;, MgCO,, NaHCO, etc). The nature and abundance of individual species depends on the source of water
and the vnderlying soil/sediment material.

2.2 The carbonate species determnine the capacity of water to neutralize acid or base {alkalinity or acidity,
respectively). Carbon dioxide is a participant in the biglogical processes of respiration (CO, produced), and
biosymhc‘r‘sis of autotrophs or photosynthetic organisms {CO, consumed).

2.3 Inodganic carbon is determined directly using a high temperature combustion-infrared detection system.
Analysisiis done on a non-acidified sample, unfiltered for TIC and filtered (non-carbonate filter) for DIC.

In the absence of a set holding time for inorganic carbon, the holding €ime for alkalinity (14 days) is followed.

2.4 Calibration is done vsing 200 mg/L C (in the form of Na,CO,) and concentration of samples is cxpressed

as mg/L C.

SECTION 3.0 - SAFETY PRACTICES

3.1 Wear safety glasses and a full-length, long-sleeved laboratory coat.
3.2 Use acid resistant gloves when handling concentrated phosphoric acid.

3.3 All personnel conducting this method should be familiar with the SFWMD Chemical Hygiene Plan and
should have reviewed Material Safety Data Sheets for phosphoric acid and sodium carbonate.
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SECTION 3.0 - SAFETY PRACTICES (CON'T.)

3.4 The electrical power should be disconnected before conducting any repairs inside the instrument on
coauollers, electrical wiring or any other components near sources of electrieity.

3.5 In case of spills of concentrated H,PO,, treat first with an appropriate spill kit and collect the contaminated
absorbent and place into adequate storage containers for disposal.

3.6 When changing compressed air bottles, take extra precaution in transporting the bottle to and from the
room. It is advisable to request delivery by the vendor to the desired location. Release the pressure slowly
in the old tank until the pressure gauge displays O psi. Disconnect the regulator from the bottle and cap the
battle tightly with the provided cap. If transporting is required, carefully load the botile on the hand truck
bottle carrier and secure tightly with the strap. Use the same carrier to transpart a new compressed air bottle,
Secure the new bottle with the strap and connect the regulator. Use teflon tape to avoid any leak. After the
regulator is secured, use the SNOOP™ 1o check for any leaks.

SECTION 4.0 - LIST OF EQUIPMENT/TINSTRUMENTATION

4.1 DOHRMANN High Temperature TOC Analyzer, Model DC-190, equipped with autosarmnpler and output
printer

4.2 Volumetric Flasks (Class A): 1000 ml., 100 mL capacity
4.3 Volumetric pipets (C'lass A) 20, 10, 5, and 2 mL

4.4 Amber bortle, 1 1.

4.5 Tensette pipet, 0.1-1.0 mL capacity

4.6 8 ml glass vials



. METHOD # wamr:n::I raE REVISION | REFERENCE [ STATUS
3150.2 EFFECTIVE
' TGTAL INORGANIC CARBON (TIC) 1.0 EPA 4151
PAGE 3 OF & DISSDLVFD INORGANIC CARBON (DIC) EPA-600 DATE
4-79-020 7114195

DWISIQN DIRECTOR LAH SUPERVL".DR

et QUA usu N ¥ .0'35 =
e &~ ;&,& M . BW
, 7

SECTION 5.0 - REAGENTS
5.1 Phosphoric acid, concentrated, reagent grade
5.2 Carbon-free water (distilled water, preferably double distilled)

5.3 Working Phosphoric acid solmion (20%): Add 20 ml. to 80 mL reagent water. Transfer to the amber
borasilicate acid reservoir (located on the right side of the analyzer).

5.4 Oxygen 99.99% pure, or purificd air (<1 ppm CO, or hydrocarbons)

SECTION 6.0 - STANDARDS

6.1 Stock Inorganic Carbon Solution : Dissolve 0.883 g of Sodium Carbonate (Na,C0O,) in carbon-free water
and bring to 100 mL final volume, in a Class A volumetrie {lask. {(Prepared by QA Unit monthly).

6.2 Calibration Blank (I2cionized water)

6.3 Calibration standards: 200, 100, 20 mg (/L
200 mg C/L: Dilute 20 ml. of stock IC solution and dilute to 100 mL using a Class A volumetric flask,

100 mg C/L: Dilute 10 mL of stock IC solution and dilute to 100 mL using a Class A volumetrc flask.

20 mg C/L : l]f_‘!ilul:c 2 mL of stock IC solution and dilute to 100 mL using a Class A volumetric flask.

|
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SECTION 7.0 - QUALITY CONTROL
7.1 Calibration standard recovery must be within 5% of tue valoe.

7.2 QCI and QC2 will be prepared by the QA unit. QCI and QC?2 are analyzed at beginning of each set of
anatyses, by the analyst, and are repeated after each 20 samples. Results must be within current QA acceplance
timits. In case of unacceptable recoveries, see you supervisor or QA unit staff,

7.3 A repeat sample, sclected at random should be analyzed for every 20 samples analyzed. These results ars
recorded on the QC sheet. The mean and coefficient of variation of the replicate set is determined and noted
on the QC sheet. If recoveries are not within the current QA acceptance limits, see your superviser or QA unit
staff.

74 A spiked sample must be analyzed for every 20 samples. Add 0.5 mL of stock IC solution, by using a
micropipetter, into a 10 mL volumetric flask. Bring to volure with the sample being spiked and mix well,
This results in a standard addition value of 50 mg/L. C.

7.3 All quality control data must be within the current established limits before entering sample data into the
LIMS system. Complete and submit the QC result form.

SECTION 8.0 STEP-BY-STEP PROCEDURE

8.1 Daily Start-up |

8.1.1 Check utility suppty. Ensure that there is enough gas for a day's opcrat]nn. Change the air 1ank
when pressure goes below 100 psi. !

!
B.1.2 Check acid reservoir level (located on the right side of the analyzer). Mainthin the reservoir at
least 173 full with 20% Phosphoric Acid Reagent. ‘

8.1.3 Prime IC chamber. With the gas off, fill the IC chamber by using the "Acid to IC chamber”
function (Press MAIN, 2, 5). Allow this process to finish, until the flashing message on the screen stops.

8.1.4 Tum on the gas. Ensurc that the main valve and the line valves are tumed on. Press CARRIER
and epsure that the green light is displayed next to the CARRIER button.
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SECTION 8.0 STEP-BY-STEP PROCEDURE (CON'T)

8.1.5" Press MAIN, 1, to view the status menu. The following default status should be displayed:
Flow rate = 180 - 220 ¢c/min.
Dryer temperature = 0 - 10 °C .
Furnace Temperature = 680 °C (Furnace light is green)
Fumace set point = 680 °C
3¢t up number = |}

8.1.6 Check set up. Press IC and make any necessary changes at this point. Ensure that the following
settings are entered:

Nurmber of repeats : 2
Calibration standard; 200 mg/L. C calibrant
Number of riase: | (Wash) and | (Sample)

8.2 Tray Protocol

Fill up the glass vials with standards, OC solutions and samples, according to the tray protocol below:

= DI water

= Blank (D.I. water)

= Calibration Standard (200 mg/L)
= Check standard {100 mg/L)

= Check standard (20 mg/L)

= QCI ‘

= QC2

= Sample #1

= 8TAD

10-30 = Samples #2-21
31 = RPT

a2 = QC2

o2 - R B - Y T N Y N ey

Dilute (with D.I water) any sample with concentrations preater than 200 mg/L.
3x 1 2 ml sample to 10 mL
10x: 1 ml. sample to 10 mL

83 Put a peg on the outside ring opposite vial #2, and a peg on the inside ring opposite )
vial #3. Press START when tray is ready, Sampling should automatically initiate and will stop automatically
at vial #32. If less than 32 places arc used. place a peg on the outside ring opposite the first empty hole.
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SECTION 9.0 DATA HANDLING

9.1 Follow the instructions given in the LIMS manual to create a workgroup for TIC or DIC.

0.2 Revicw the data printout and complete the INSTRUMENT LOG, QC RESULT and MAINTENANCE
LOG form, and ensure that the all the QO parameters are within the acceptable range.

9.3 Log ima the LLIMS, and at ISOTOPE®, type DENTRY. Enter TIC or DIC under parameter, then enter
the Workgroup #. Type the value of each data corresponding to the sample number and hit ENTER, after cach

entry.

SECTION 10.0 - INSTRUMENT CLEANUPF/SHUTDOWN/TROUBLESHOOTING
10.1 At the end of each run, allow sampling of distilled water twice, to clean the clean the system.
10.2 Check the RUN status, The wnit should not be in the run mode,
10.3 Ensure that the gas 15 shut off. Camer gas flow should automatically shut off at the end of each run
(Green light next to the CARRIER button is of).  Shut off the line valve if the instrument will not be used
for the day, Shut off the main valve on the gas tank, if the instrument will not be used for a prolonged period.

10.4 Leave the furnace and the NDIR on, unless the unit will not be used for a prolongtl:d period.

10.5 Remove used vials, empty the contents on the sink, and dispose of glass vials in designalted glass disposal

receptacle. Wipd up any spill around the work area and on the instrument. |
|

SECTION [1.0 - REFERENCES

11.1 U, S. Environmental Protection Agency. March 1979, Methods (or Chemical Analysis of Water and Wastes.
EPA-600/4-79-020.

11.2 Amercan Public Health Assoc., 1989, Standard Mathod for the Examination of Water and Wastewater,
172 Edition.

11.3 Snocyink, V.L. and Jenkins, D. Water Chemistry. John Wiley and Sons, NY. 1980,

11.4 Dohrmann 13C- 190 Operator’s Manual, 1991,
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| EVERGLADES SYSTEMS RESEARCH DIVISION
| STANDARD OPERATING PROCEDURES

| Everglades Nutrient Removal Project - SOP #2
| ENR Sedimeat/Porewater Monitering Plan _

1.0 INTRODUCTION

1.0 PURPOSE AND SCOPE

The Everglades Nutrient Removal (ENR) Project (Figure 1) is a demonstration-scale
constructed wetland (1500 ha) designed to reduce total phosphorus (TP) loads in surface

water entering the Loxahatchee National Wildlife Refuge. The long-term TP removal

mechanism is generally regarded to be through peat accumulation which will be docu-

mented using clay markers and sediment erosion tablas. The immobilization of phos-

phorus within the sediments will be monitored by measuring the relative concentrations

of different P forms over time. The field sampling program designed to collect these later

data, the ENR Sediment/Porewater Monitoring Plan (SPMP), is described in this Standard

QOperating Procedure.

1.2 SAMPLING LOCATIONS

A total of 36 sediment/porewater sampling sites will be distributed throughout the ENR
Project (Figure 1). Sites will be oriented along the water quality gradient that is an-
ticipated to develop when the wetland is in operation as follows:

1. Celi 1 - Based on its physical layout and close proximity to the inflow pump station,
this Cell will be used to evaluate the peat accumulation and build-up of P in the
sediments as a function of distance from the inflow. Core samples will be collected
along two transects located 250, 500, 1000, 2000 and 4000 m downstream of the
inflow culverts (i.e., a total of 10 sites). At each site, three cores will be collected.
Each core will be cut into 0-5, 5-10, and 10-30 cm depth sections. Core sections
from the same depth interval at each site will be composited for chemical analyses;

2. Cells 2 and 4 - The complex shape of Cell 2 and the small size and open-water
environment of Cell 4 do not lend themselves to the sampling design specified for
Ceall 1. Instead, two sites near the inflow and two sites near the outflow will be
established for Cells 2 and 4 (i.e., a total of four sites). At each site three cores will
be collected. Each core will be cut into 0-5, 5-10, and 10-30 cm depth sections.
Core sections from the same depth interval at each site will be cumposuted for
chemical analyses;

3. Cell 3 - The complex vegetation community established in Cell 3 allows us the
opportunity to examine sediment biogeochemistry as affected by different macro-
phyte species. Three replicate cores samples will ba collected at both the inflow
and outflow from within the planting blocks for three species of vegetation (i.e., a

—
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total of 18 sites). These samples will be sectioned at the same depth intervals as
described for the other cells (i.e., 0-5, 5-10 and 10-30 cm), however, they will not be
compasited for chemical analyses This will permit us to perform statistical com-
parisons of P retention and other sedlmant paramatars among the different vegeta-
tion types.

1.3 SAMPLING FREQUENCY

The ENR Sediment/Porewater Monitoring Plan consists of three distinct samplmg pro- - -

grams: porewater, P fractionation, and nutrient depth profiles. Sample collection for these
programs will be conducted quarterly, annually, and semi-annually, respactively. Samples
for P fractionation and nutrient depth profile analyses will be collected as detalled in
Section 3.1 - Sediment Core Collection; porewater will be collected as described in
Section 3.2 - Porewater Collection.
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2.0 FIELD AND LABORATORY EQU_IPMEN‘I‘

2.1 [IEM CHECKLIST
2.1.1  Sediment Cores
PVC coring tube (3 in) with spares
PVC coring attachment
rubber stoppers
hammer
pipe pounder
wooden pounding block
knife
sample labels and rubber bands
compass
metric measuring tape
clipboard
pencils/pens
water-proof marking pens
deionized water
SPMP chain-of-custody and field data sheets
field notebook '
ENR Sediment/Porewater Monitoring Plan SOP

212 Sediment Equiibrators
flushed peepers in storage cases

syringes

60 mL plastic bottles

labels and rubber bands

latex disposable gloves

deionized water

filter holders

0.45pm polycarbanate filters

1.5pum glass fiber filters

pounding block

mallet

light-tight ice chests

ice '
water-proof marking pens

pencils/pens

clipboard :

chemical preservatives (H,S0O, and HNO,)
compact pH meter '

pH meter calibration buffers (pH 4 and 7)

pH strips

SPMP chain-of-custody and field data sheets

¥
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2.2

2.3

field notebook
ENR Sediment/Porewater Monitoring Plan SOP

Porewater Wells

Erlenmeyer filasks

manual hand pump and spares

sample labels and rubber bands

syringes

60 mL bottles

0.45um polycarbonate filters

1.5pum glass fiber filters

light-tight ice chests

ice

latex disposable gloves

preservation chemicals (H,S0,, HCI, HNO,)
deionized water

spare parts for wells

clip hoard

pencils/pens

water-proof marking pens

SPMP chain-of-custody and field data sheets
field notebook

ENR Sediment/Porewater Monitoring Plan SOP

EQUIPMENT LOCATION

All field and laboratory equipment is stored in the ESRD equipment lockers located
in the Division's offices in B-50 or in the B-113 storage area. Staff should be familiar
with the locafion of all equipment and supplies required for performing this pro-
cedure, '

Deionized water, labels, botties, and SPMP chain-of-custody forms are obtained
from WRED.

WRED should be notified at least one weak prior to initiating field sampling for
sediments. !

Sample bottles may be obtained from the WRED prep trailer. Preservatives are
prepared by the WRED Laboratory QA unit.

ESRD equipment must be checked out in advance in the equipment log book. All
equipment should be tested prior to usage. Report equipment damage or malfunc-
tion to the ESRD equipment coordinator.
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2.4 EQUIPMENT CALIBRATION |
1. Two pH buffers which bracket the analytical range of interest (e.g., 4 and 7) should
be used to calibrate the pH meter following the manufacturer's instructions.

2. Maeter calibration must be rechecked evely four hours while in the field and at the
and of the day befora leaving the last sampling site.

3. Allfield calibration records must be kept in the field notebook. -
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3.0 FIELD AND LABORATORY PROCEDURES

SEDIMENT CORE COLLECTION )
intact sediment cores will be obtained by driving a PVC coring tube (Figure 2) to a

depth of approximately 50 cm into the peat. Prior to driving the core tube into the
sediment, a knife should be used to cut through any surface roots, plant material,
or other detritus at the bottom of the tube. This will help minimize compaction of the
core during sampling.

Under shallow conditions (i.e., water depth < 30 cm) this will be achieved using a
block of wood to protect the neck of the core tube and then striking the block several
times with a hammer such that the core penetrates the soil with minimal compaction.

If the water depth is greater than 30 cm, a PVC coupling should be attached to the
coring device (Figure 2). This attachment is comprised of a ball vatve and a length
of PVC pipe. This is fitted to the neck of the PVC coring tube and a closed ended
piece of metal pipe with a diameter larger than the upright PVC pipe is used to
pound the core into the sediment. During the insertion, the ball valve should be
open. Prior to pulling the core out of the sediment, the ball valve should be closed.

The sediment core, with the overlying water, will then be labeled, capped at-both
ends using rubber stoppers, stored out of direct sunlight, and transported to the
laboratory for analysis within 12 hrs. Each sample labal will contain the following
information:

Station designation,

Sample replicate information if appropriate

Date,

Time, and

Intials of field personnel coliecting sample.

oo op

If the sediment surface within the core is at a significantly different depth than the
adjacent solil this suggests that compaction has occurred. The core should then be
discarded and another one collacted.

Triplicate cores will be collected at six randomly selected sites in Cell 3 to determine
within-site variability for three diftlerant species of vegetation. !

Field personne! will complete all appropriate sections of the SPMP sample chain-of-
custody form (see Appendix) immediately aftar collecting a sediment core sample
at each station.

Both crew members will verify that all necessary samples have been collected and
the information recorded on the sample kabe! and chain-of-custody form ks comect
before leaving a station.
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9. All samples should be delivered to WRED as soon as possible for shipment to the
contract laboratory. \

3.2 POREWATER COLLECTION

Porewater will typically be collected using porewater wells which will have screens

installed to isolate one of the following depths: 0-5 cm, 5-10 cm, or 10-30 cm. Three walt/_

one for each depth increment, will be required at each site. The choice of this collection
technique was based on relatively volume of sample needed for chemical analysis. Two
other sample collection procedures, i.e., spinning down sectioned sediment cores and
sediment equilibrators (for looking at fine chemical profiles within the soil) may possibly
be used in conjunction with porewater wells to address specific research questions.

3.2.1 Cenidfuge Exiraction of Porewater

Intact cores will be cut into sections that correspond to 0-5 cm, 5-10 cm, or 10-30 cm
depth incraments and the porawater extractad from the salid material by spinning down
each section in a centrifuge at 5000 rpm for 20 minutes.

3.2.2 Porewater Wells

‘1. Each porewater well is composed of a PVC pipe with a well screen (Figure 3). The
size and position of the screen on sach well will depend on the desired sampling
depth {e.g., 0-5 cm, 5-10 em, or 10-30 cm depth increments). The end of the well
that enters the soil is capped with a pointed PVC fitting while the sampling end is
closed off using a rubber stopper. A clear acrylic (or similar inert plastic) tube
extends through the rubber stopper to the base of the well. The acrylic tube is
closed to the atmosphere by the attachment of a small iength of impermeable hose
which is closed with a pinch-clamp. This hose is also used to attach the well to a
manual vacuum pump.

2. Prior to sampling, each well is completely evacuated using a manual vacuum pump.
This water is initfally coliected inthe Erlenmeyer flask and then discarded, The well
is then allowed to recharge for approximately 15 minutes (note: absolute time is
dependent on volume of sample needed).

3. Another small portion of water (ca. 10 to 20 mL) is subsequently withdrawn from the
well and used’ to rinse out the Srleanmeyer flask. This aliquot is then discarded.
The final sample is collected inta the flask and transferred to a plasic 1 L bottle.
if the Erlenmeyer flasks are reused in the field they must be rinsed thoroughly with

deionized water between sites. Samples should be filtered immediately after
collection,

4. Each sample is processed immediately (i.e., filtered and preserved, if necessary)},
labeled, and stored on ice in a light-tight cooler. The sample preparation, filtering,
and handling protocols used for this study will follow procedures listed in the

SFWMD's Laboratory Comprehensive Quality Assurance Plan (Section |

+

A
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Samples will be transported back to the laboratory within 12 hrs from the time of
field collection. Each sample labe! will contain the following information:

Station designation, ) \

Sample replicate infnrmatmn lf appmpnate :

Date,

Time, and

Initials of field personne! collecting sample.

oo op

5. Field personnel will complete all appropriata sections of the SPMP chain-of-custody
and field data form (see Appendix) immediately after collecting a porawater well
sample at each station.

6. Both crew members will verify that all hacessary samples have been collected and

the Information recorded on the sample label and mah-of-cusbdy furm ks cormect
befote leaving a statlon.

7. All samples should be delivered to WRED as soon as possible for shipment to the
contract laboratory.

3.2.3 Sediment Equilibrators

A sediment equilibrator (or "paeper®) is a device used to collect porewatar from small
depth Increments within the sediment. Each equilibrator is composed of a base of
Plexiglas, 77 cm long x 10 cm wide x 2 cm thick, with 2 number of "celis™ (7 ¢cm x 1 cm
x 1.5 cm) milled into it (Figure 4). A 0.40 pm membrane filter is placed over each of the
cells, which have been filled with deionized water. A coarse nylon mesh is used protect
the membrane. A slotted cover sheet of Plexiglas Is screwed to the base to secure the
nylon mesh in place and seal the membrane over the cells. Each peeper is then placed
in a Plexiglas sturage container containing deionized water which is bubbled with Nitrogen
gas to maintain an oxygen-free environment. The peepers are transported to the field in
the storage container. Atthe sampling site, the peepars are inserted into the soit and left
to equilibrate for a period of two weeks. Aftar two weeks, the peepers are removed from
the soil and a water quality sample is extracted from the cells using syringes. To
minimize air intrusion into the cells, samples are collected immadiately after the Peeper
is remaved from the soil. Those cells that were positioned within the most réduced soil
conditions, i.e., the deeper cells, are sampled first. To calculate fiuxes of materials
between the water and sedimants it is essential that some of the cells which extend into
the overlying water are also sampled.

3.2.3.1 Sediment Equilibrator Preparation

1. Peepers are cleaned with Liquinox soap and rinsed with deionized water, The
peapers shouid be keptin a horizontal position when preparing. Note: Al preparation
is done while wearing gloves to prevent contamination of the peeper.

2. Peeper cells are filed completely with deionized water.
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3. 8 x 10 cm sheets of Nuclepore 0.4 ym polycarbonate filters (Costar-Nuclepore,
catalog #113607) are cut lengthwise and three of these prepared sheets are laid
aver the deionized water-filled cells. Large air bubbles are removed by gently lifting
the edges of the membrane and then replacing it on the water's surface. Each piece
of cut membrane should overlap two cells.

Note: Thae filter material is cut, three sheets at a time, using a blade paper cutter

that has been thoroughly cleaned with Liquinox and rinsed in deionized water; .

keep the blue separating paper on the membrane when cutling.

4. Sheets of nylon "no-sesum"” netting, cut to the dimensions of the peeper, are placed
over the membranes covering the cells. Care is taken not to separate the overlapped
membrane from the Pléxiglas base in the process. The netting is cut using a blade
paper cutter and scissors. :

5. Areas where the membrane and netting cover the screw holes are punched through
using a syringe neadle.

6. The slatted top of the peeper is then carefully put into position on top of the base
soction. Screws are tightened using a power screwdriver to join the two sections
together, -

Note: All peepers are numbered; the same numbered bottom section has to be
used with the corresponding slatted top section because of the variability between
peepers.

7. Examine the peepers after they have been assembled. If there has been a separa-
tion of the membrane from the Plexiglas base, if the nylon netting has ripped, or if
large air bubbles exists in a cell, the peeper must be re-assembled.

B. Peepers that pass inspection are then placed in a Plexiglas storage container
containing deionized watar, A plastic tubse slid through a rubber stopper is inserted
inte a hole in the container's lid. The top of the tube is attached to a tank containing
Nitrogen gas. Prior to installation in the field, nitrogen gas is bubbled through the
starage container to purge the deionized water of all oxygen. Containers should be
purged for at least three hours and preferably overnight. '

9. The peepers must remain in these oxygen deficient storage containers until im-
mediately before insertion into the soil at the sampling site.

3.2.3.2 Sediment Equilibrator Deployment and Incubation
1. Transport the peeper storage containers to the field site. At each sample location
a peeper is removed from the its container and gently driven into the sediment using
a block of wood and a maliet. Peepers should be deployed such that at least four -
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calls are above the sedimant-water interface. Peeper sites should be conspicuously
marked with a flag to alert boat traffic to their presence .

2. Peepers are incubated in the fisld for a period of two weeks.

3.2.3.3 Equilibrator Retrieval and Sampling

1.

Befare retrieving a peeper, mark the soil/water interface laevel on the side of the -
paeper with a wax pendil,

Hemove the peaper from the sediment and carry it in a horizonta! position back to
the boat for processing.

Using a wax pencil, mark off 2 cm intervals or "zones" along the length of each
peeper. The zones start at the soil/water interface and extend 4 cm above the
interface line and 10 ¢m below the interface ime. Each sample will be a composite
of the water collected from the two cells within 2 zone. Sample only those cells that
have an intact membrane.

Note: The sample tabel records the relative vertical position of the celis during
peeper incubation, i.e, zones above the soil'water interface are designated as
positive whila zones below the interface are negative. For example, the 0to2 cm
interval above the soil/water interface is labeled 042, the 2 to 4 ¢m interval above
the interface is labeled +2+4, the 0 to 2 cm interval below the interface is labeled
0 -2, the 2 to 4 cm interval below the interface is labeted -2 -4, and s0 on.

Process cells in zones below the soil/water interface first. To collect a water sample
pierce the membrane of a cell with the tip of a syringe needle. The needle will
release any pressure that has built up inside the cell.

Slowly draw the water out of the cell with the syringe. Care must be taken from this
point onward not to contaminate the sample with atmospheric oxygen.

Place the tip of the filled syringe on the bottom of a 60 mL plastic bottle. Slowly dis-

charge the contents of the syringe into the bottle, keeping the needle tip submerged

below the water at all times.
[}

If pH is measured in the field, follow step 7a below. [f pH is not measured in the
field follow step 7bh.

a. Withdraw a small subsample of water (ca. __ mL) from each cell in a zone and
measure its pH using a Horiba compact pH metar. Record the pH on the field
data sheet (see Appendix)

b. Withdraw a 2 mL subsample from the 80 mL bottle with a syringe and place the
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tip of the syringe into a rubber stopper. This prevents degassing of the sample
and thus ensures an accurate pH measurement back at the laboratory. Store
these syringes on ice in a light-tight cooler and transport back to the laboratory
far pH analysis within 12 hrs, Each syringe should be labelied as described in
step 8 below. If the same syringe is used to-collect more than one sample, the
syringe must be (1) rinsed thoroughly with deionized water then (2) rinsed three
times (volume permitting) with the naxt sample.

8. Approximately one half of the water remaining in the bottle is split and placed into

10.

11.

12.

13.

another 60 mL plastic bottie. One sample bottle is given an orange label and is not
acidified. The other sample bottle is given a gray tag and is acidified to a pH < 2
with diluted H,50,

Note: the acid is diluted to 50% strength using deionized water; acid is prepared
by the WRED Laboratory QA unit and is not diluted in the fiald.

Label each sample with the following information:
a. Station designation,

b. Sample replicate information if appropriate

c. Date,

d. Time,

e. Incubation zone, and

f. Initials of field personnel collecting sample.

Samples are immediately placed on ice in a light-tight cooler and transported back
to the laboratory within 12 hrs.

Field personnel will complete all appropriate sections of the WRED sample chain-of-
custody form (see Appendix) immediately after collecting a peeper sample at each
station,

Both crew members will vetify that all necessary sampies have been collected and
the information recorded on the sample label and chain-of-custody fnlm ks comect
before leaving a station,

All samples should be delivered to WRED as soon as possible for stipment to the
contract laboratory.

3.2.3.4 Sediment Equilibrator Field Data Sheet

1.

2,

The station name is the name of the sample site designation combined with the
peeper # at the site. For example, if thrae peepers are at site ENR401, they are
referred to as ENR401-1, ENR401-2, ENR401-3.

On the field data sheet, it is critical to correctly record the depth of the sample, the
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interval range In the commaent section, and type of sample.

a. The depth of the sample is recorded as the highest number of the range of the
interval. For example, the depth of intaerval 0 to 2 cm above the soil/water
interface is 2, the depth of interval 2 to 4 cm above the interface is 4, the depth
of the interval 0 to 2 cm below the intarface Is -2, the depth of the interval 2 to
4 c¢m below the interface is -4, and so forth.

b. The sample type coda is especially important because it designates the samiple
as being surface water (type = 0) or interstitial water (type = 10), Surface water
are the intervals above the soil/water interface; interstitial water are the intervals
below the interface.

3. Refer to Saction 7.1 and 7.2 of the SFWMD Laboratory Comprahensive Quality As-
surance Plan for general field data sheet documentation (in addition to what is
stated in this SOP) and field chain-of-custody protocols.
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4.0 SAMPLE SUBMISSION PROCEDURES

Sediment and porewater samples will be collected by ESRD personnel and subsequently
delivered to the contract laboratory for analysis. The sample transter mechanism will be
coordinated with WRED and the contract laboratory: The chain-of-custody sheets will
accompany the samples at all times. These sheets will document the transfer of samples
between departments within the District and between the District and the contract-
laboratory.
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5.0 HEALTH AND SAFETY

ESRD personnel will observe all standard District health safety policies. that pertain to
conducting field studies while collecting and analyzing ENR sediment and porewater
samples. These policies are detailed in the ENR Safety Manual. Copies of this manual
are available from the Project Manager and are stored in the ESRD offices located in B-
50. Health and safety items of particutar importance for this project include the following:

1.

The maximum speed limit is 35 mph on paved roads and 30 mph on unpaved roads
and levees. The narrow roadways on the ENR levees would dictate that maximum
speeds be kept under 30 mph, especially when towing a boat.

Field work shalf genaerally bé‘ conducted by crews consisting of at least two people.
The only exception to this rule will be road surveys (e.g., reading staff gauges bird
censuses, etc.) which are conducted from a vehicle.

No field work will be performed during a thunderstorm or impending lightning. [f
threatening weather devetops, seek sheiter in a building or vehicle,

Personnel will wear a life jacket at all tlmas while working from or riding in a hoat
and wading in the marsh,

Personnel shall have access to a cellular phone, radio, or othar forms of emergency
communication at all times while working in the field.

Avoid contact with wildlife, especially snakes and alligators.

The District's drug-free and smoke-free workplace regulations in buildings and
vehicles will be adhered to at all imes. Do not smoke in the vicinity of boat gas
tanks.

All personnel must have received Hazard Communication Training and have read
and be familiar with Material Satety Data Sheets for H,S0,, HNO,, HC!, pH buffer
solutions, and pH electrolyte filling solution,
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6.0 QUALITY ASSURANCE/QUALITY CONTROL

The Project Manager will issue all field and laboratory personnel a copy of the SPMP
Standard Operating Procedures and will verify that each staff member has read the SOP.,
A Quality Control program will be established for the analyses of sediment and porewater.
Results of the QC analyses will be reported along with the regular data by the contract
laboratory to the Project Manager. Any discrepancies in fieid or laboratory procedures
will be documented by completing a deviation report (see Appendix). Competed deviation
reports will be submitted to the Project Manager for review and appropriate action.
Sample chain-of-custody forms (see Appendix) will docurnent the transter of samples
between departments within the District and between the District and the contract
laboratory.

The Quality Control Program will consist of the following additional samples collected and
anaiyzed for each sampling trip. '

6.1 SERIMENT CORE COLLECTION
1. Triplicate cores collected at six randomly selected sites and three vegetation types
in Cell 3.

2. One known spike prepared and submitted to the contract Iaboratory by the WHED
QA laboratory unit,

6.2 POREWATER COLLECTION

6.2.1 Porewater Wells

1. Equipment blank (EB) samples are generated by passing 1 L of deionized water
through all field sampling equipment. One EB will be collected prior to going into
the field and additional EBs collected (a) after evary 20 field samples and (b) at the
end of sampling if the total number of field samples is not an even multiple of 20,
e.g., if 19 samples are collected them two EBs are required; if 22 samples are
collected then three EBs are required.

2. Split samples (SS) are generated by dividing a single field sample into two separate
samples. One SS will be collacted (a) after every 20 field samples and (b) at the
end of sampling if the total number of field samples is not an even multiple of 20,
e.g., if 19 samples are collected then one SS is required; if 22 sampled are collected
then two SSs are required.

3. Field duplicate (FD) samples are generated by collecting an additional sample
immediately after the routine field sample using the same procedures. One FD will
be collected (a) after every 10 field samples and (b) at the end of sampling if the
total number of field samples is not an even multiple of 10, e.g., if 9 samples are
collected then one FD is required; if 12 samples are collected then two FDs are
required. '
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Field blank (FB) samples are generated by filling a sample bottle with deionized
water and allowing that bottle to remain open while collecting the routine field
samples. One FB will be collected (a) after evary 20 field samples and (b) at the
end of sampling if the total number of field samples Is not an even multiple of 20,
e.g., if 19 samples are collacted then one FB is required; if 22 samples are collected
then two FBs are required.

6.2.2 Sediment Equibrators

1

One EB will ba collected prior to going into the field and additional EBs collected (a)'
after evary 20 field samples and (b) at the end of sampling if the total numbar of
field samples is not an even multiple of 20.

One FD will be collected (é) aftar every 10 field samples and (b} at the end of
sampling if the total number of field samples is not an even multiple of 10.

One FB will be collected (a) after every 20 field samples and (b) at the end of
sampling if the total number of field samples is not an even multiple of 20.
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Table 1. Chemical constituents to be measured in ENR sediment and porewater
samples.

POREWATER
alkalinity
alkatine phosphatase activity
chlorida '
conductivity
dissolved organic carbon
total inorganic carbon
total organic carbon
total dissolved phosphorus
ortho-phosphorus
Al - total
Ca - dissolved and total
Fe - dissoived and total
K - dissolved and total
Mg - dissolved and total
Mn - dissolved and total
Na - dissolved and total
NH,
NO,
NO,+NO,
P - hydrolyzable
pH
silica
sulfate
sulfide
total dissolved Kjeldahl nitrogen

SEDIMENT NUTRIENT PROFILES
%ash
Semoisture
Al - exchangeable and total
afkalinity
bulk density !
Ca - exchangeabla and total
cation exchange capacity
chloride
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Table 1. (continued) Chemical constituents to be measured in ENR sediment and
porewater samples,

SERDIMENT NUTRIENT PROFILES {cont)
conductivity

Fe - exchangeable and total
K - exchangeable and total
Mg - exchangeable and total
Mn - exchangeable and total
Na - exchangeable and total

| oH
silica
sulphur
total carbon
total organic carbon
tota! nitrogen
total phosphorus

P ERACTIONATION
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Buffer Cell
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®  Individual soil sampling sites
M  3sitesin species ]
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Figure 1. ENR site map showing locations of sampling stations.
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I ENR Sediment/Porewater Monitoring Plan - ENR SOP #2 l

Version: 3.0 Ravision: 1.0 | Duim: 00284
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il Ball valve

/ﬁ Coring tube

Figure 2. Schematic of PVC sediment core device used to collect core samples in the
ENR.
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Sloted

Figure 3. Schematic of PVC well used to collect porewater samples in the ENR.
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Plan - ENR SOP #2
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Figure 4. Schematic of plexiglas Sediment Equilibrator used to collect porewater
samples in the ENR.
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: Fis: DEVUAT, AFT  Varman; 1.5 I

EVERGLADES SYSTEMS RESEARCH DIVISION
PROJECT DEVIATION REPORT

Project Namae:

Sampling Program:

Report Submitted By: Date:

Description of Deviation:

Probable Impact of Deviation on Data:

Corrective Action to Prevent Deviation From Reoccurring in the Future:

Project Scientist: Date:

Project Managar:. Date:
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 This method is designed for the trace level detection of Hg in surface and ground water. The method
was developed in responsc 1o the increasing need to reach lower detection limits and the advent of
recogmzed technologies becoming commercially available. The standard calibration range is from 10 ng
Hg/L to 200 ng Hg/ L with a method detection limit established at § ng Hg/l. (5 ppt Hg). Due 10 the low
level detection limit, the presence of contamination is always a great concern, Care must be taken 10 avoid
any possible sources '

of Hg contamination.

2.2 Water samples are collected using usual techniques as in trace metals sample collection. Samples are
collected in 500 ml Teflon bottles that have been decontarninated using the bromine monochloride
digestion/cleaning reagent. The samples are acidified in the laboratory with Hg-free HC) to a pH < 2.

2.3 The samples are digested with a bromine monochloride solution for 18-24 hours and then exposed to
ultraviolet radiation (black lights) for | hour to denature any remaining organics. The digested samples
are neutralized and analyzed using a computer controlled Lachat QuickChemn Mercury Analyzer with a
PSA 10.023 Merlin Fluorescence Detector. The peristaltic pump delivers both the sample and the
reducing reagents to the Liquid Gas Separator (LGS). Bubbling with argon drives out the mercury vapor
and any water vapor removed by the use of a reverse flow dryer (selectively permeable membrane) tube.



Apendix H

METHOD # METHOD NAME REVISION REFERENCE =3TA1US
2141.1 TOTAL MERCURY BY COLD VAPOR : DRAFT
ATOMIC FLUOQORESCENCE SPECTROSCOPY 1 EPA 1631
PAGE 2 OF 10 DATE

YL

SECTION 2.0 - METHOD DESCRIPTION/HISTORY - continued

The vapor then enters the fluorescence detector where the mercury is excited by a He lamp set at a 90°
angle to the Photomultiplier Tube (PMT) (See figure 1). The spectral emission of the Hg vapor is
measured at a wavelength of 254 nm and is proportional to the crmission counts registered by the PMT. A
personal computer with Omnion software handles the data.

2.4 Any modifications 1o this method requires written approval by the Laboratory Supervisors. Quality
Control Officer, and the Division Director

SECTION 3.0 - SAFETY PRACTICES

CAUTION: Mercur 1< known 1o cause nervous svsiem disorders in kumans and animaie T Jizssiion
reagent 1s a very sirong oxidizer which liberates free halogens readily.

3.1 The analystviechnician performing this procedure or other laboratory tasks must complete the District
Laboratory Safety Training and must be familiar with the District Chernical Hygiene Plan.

3.2 Before performing any mercury digestion or analysis, the Materia) Safety Data Sheets (MSDS) for alt
the chemicals mentioned in Sections 5.0 and 6.0 must be read.

3.3 The technician should wear a long-sleeved, full-length laboratory coat, safety goggles, face shield,
rubber gloves and apron when handling the acid.

3.4 Acid spill kits and mercury absorbent material used to clean up spills should be readily available.

3.5 Argon is uscd and familiarity with handling pressurized inert gasses 1s also needed. There is always
the potential for explosion or suffocation when handling the gas eylinders.
L}

3.6 Follow the Personal Safety Protection Codes below during analysis:

B = Lab coat, acid resistant gloves, safety glasses or goggles

C = Lab coat, glasses, apron, gloves

1X = Rubber acid carrier

2X = Lab coat, acid resistant gloves, goggles, face shield, apron

3X = Lab coat, apron, acid resistant gloves, face shield + poggles + respirator or full face
respirator

G = Flush sink drain with copious quantities of tap water.
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SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION

Lachat QuickChem Mercury Analyzer with a PSA 10.023 Merlin Fluorescence Detector
Computer controlled Random Access Sampler (RAS 90)

PC with Omnion software (data collection and instrumentation control)

HP 600 Laser Printer

Hach 10 mL TenSette Model 19700-10

Hach | mL TenSette Model 19700-01

Dusposable Tips for TenSettes

Ultraviolet Cabinet for sample digestion

Assoned volumerric glassware (Class A)

10.0 mL volumetric pipettes (Class A)

IL Teflon bottles for solution storage, See section 8.1 for cleaning procedure.
125 ml. Teflon digestion bottles. See section 8.1 for cleaning proczdurse.

500 miL. Terion sampling bottles. See section §.1 for cleaning procedure.

50 mL disposable polystyrene beakers

150 mL glass beaker

16 x 100 mm Borosilicate tubes

Powder Free Polyvinyl chloride Gloves

Top Loading Balance with 0-250g capacity and at least 10 mg accuracy

Ultra high purity Argon with regulators

All solution and sample preparations for trace mercury analysis are performed in a dedicated clean area.
The following are the requirements for the clean work area:

I. Any reagent/solution/sample preparation is conducted in an area where no mercury materials greater
than 20 ppb is allowed or used.

2. The area is cleaned frequently with DI water and paper towels

3. No dust or residues should be visible.

4. The area is equipped with a fume hood and a cabinet for ¢lean acid and digestion reagent storage.

5. The area also provides storage space for all the clean laboratory ware and bottles.

SECTION 5.0 - REAGENTS

All solutions are prepared using class "A" volumetric glassware unless otherwise specified. The dry
reagents and stock solutions are tracked and recorded in the Mercury Solutions Log Book. The DI water
used for dilution is 18 megohm or better, The HCl is tested to be below the spectfied detection limit for
mercury ( see section 5.1).
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SECTION 5.0 - REAGENTS - continued

ECTOR

i DIVISION DIR

5.1 Concentrated Hydrochloric Acid - [Safety PP = 1X, 2X] The Hydrochloric Acid (HCI) used is pre
tested at a 1:100 dilution in a clean Teflon bottle. The solution is neutralized and analyzed without any
digestion reagent along with previously digested samples. Any lot of acid which shows contamination
may not be used for this analysis.

5.2 Digestion Reagent - [Safcty PP = 1X, 2X] CAUTION: Do not attempt to prepare this solution
unless the instructions below are read and understood. This reagent liberates large quantities of free
halogens. All work musr be performed in a hood except where noted.

In the balance room dry approximately 40 g of reagent grade KBrO: and 30 g of reagent grade KBr in an
aven at 250°C for G to 8 hours. Let the chemycals cool in a mercury designated desiceator, Weigh on
disposable plastic weizhing boats 38.00 g o1 the KBrO: and 27.00 ¢ KE- ii: the elean area. under the
hood, place a clean stiviing bar into 2 new 2.3 1. potte of tested HCJ and place the bottle on a str plae.
Add the 28.00 g of KRBr to the HCI while stirring  Allow all of the KBr (o dissolve befare proceeding.

CAUTION: Add the KBrOj a little bit at a time and allow it to dissolve/react before adding any
more. Continue adding the KBrOs in this manner until all 38.00 g are used. Copious quantities of frec
halogens are liberated and extreme care should be exercised. Allow this reagent to stir for at least 1 hour
with the cap resting on top of the bottle. DO NOT cap tightly since this solution is liberating gas and
will cause the bottle to burst if sealed. After an hour the solution should be a bright orange color. Cap
the bottle tightly and store in a secondary containment basin (bus bucket) in the acid cabinet located in the
clean area.

5.3 Concentrated Stannous Chloride Solution - [Safety PP = 1X, 2X] Add 20.0 g of reagent grade
Stannous chloride to a 100.0 mL volumetric flask with a minimal amount of DI water. Add 10 mL of
HC. Dissolve the Stannous chloride and dilute to volume with D] water.

r
5.4 Analytical Stannous Chloride Solution - (Safety PP = 1X, 2X] Made fresh daily. Add 40.0 g of
reagent grade stannous chloride to a 2000 mL volumetric flask with a minimal amount of water. Add 50
mL of HCL. Dissolve the Stannous chloride and dilute to volume with I3 water. Bubble the solution with
Ar at least 1 hour to remove any Mercury that might be present. The drier tube outflow port serves this
purpose well.

5.5 Hydroxylamine hydrochloride Solution - [Safety PP = B} This solution is to be used to neutralize the
digestion reagent in the cleaning process. Fill a 1000 mL volumetric {lask with 600 mL of DI water.
Weigh out 300 g of hydroxylamine hydrochloride and add it in to the flask. Add 1 mL of the concentrated
stannous chloride solution and dilute to volume. Bubble the solution with Ar for 1 hour, The drying tube
outflow port serves this purpose well, This solution can be stored in & 1 liter Teflon bottle until used
completely.
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SECTION 5.0 - REAGENTS - continued

3.6 Analytical Hydroxylamine hydrochloride Solution - [Safety PP = B] This solution is to be used to
neutralize the digestion reagent in the analytical process and is made fresh daily. Fill a 50.0 ml.
volumetric flask with approximately 20 mL of DI water. Weigh 15 g of hydroxylamine hydrochloride and
add it to the flask. Add 0.1 mL of the cancentrated stannous chloride solution and dilute to volume.
Bubbie the solution with ultra high purity Ar for ! hour.

SECTION 6.0 - STANDARDS [Safety PP = B]

Stock standards are obrained from a reputable company that uses NIST traceable sotutions with a
certificate of analysis.

0.1 mock Mercury Standard « 10,00 mgrml). NIST/NBS traceable standard from a reputabie distriburor.

6.2 Solution A (100.0 mg/LY: Add 5.0 m]. HCI to about 600 mL DI water in a 1000 mL volumerric flask.
then pipette 10.0 mL of Stock Mercury Standard. Dilute 1o 1000 mL volume with DI water.

6.3 Solution B {1000 ug/l): Add 5.0 mL HCI to about 600 mL DI water in a 1000 mL volumetric flask.
then pipette 10.0 mL of Solution A. Dilute to 1000 mL volume with DI water.

6.4 Solution C (100.0 ug/l): Add 0.5 ml HC] to about 60.0 m) D] water in a 1040 mL volumetric flask,
then pipette 10 mL of Solution B. Dilute to {00.0 mL volume with DI water.

6.5 Solution D (1000 ng/l): Add 5.0 mL HCl to about 600 mL DI water in a 1000 mL volumetric flask,
then pipette 10.0 mL of Sotution C. Dilate to 1000 mL volume with DI water.
Take Solution D along with the second source QC1 (4.00 ppb) and QC2 (15.00 ppb) to the clean area

in order to make the analytical standards.
L]

6.5 Working Standards: The solutions are prepared by volume and weight using Hach tensettes and a
top loading balance.

Blank : Weigh inio a clean 125 mL Teflon bottle 100.00 g of DI water.

S1 (10 ng/L) : Weigh into 2 clean 125 ml. Teflon bottle 99.00 g of DI water. Using the 1 mL Hach
tensette add 1.00 mL of solution D.

52 (30 ng/L) : Weigh into a clean 125 mL Teflon bottle 95.00 g of DI water. Using the 10 mL Hach
tensette add 5.00 mL of sotution .
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SECTION 6.0 - STANDARDS - continued [Safety PP = B]

Y = SN

53 (100 ng/L) : Weigh into a clean 125 mL Teflon bottle 90.00 g of DI water, Using the 10 mL
Hach tensette add 10.00 mL of solution I3,

54 (200 ng/L) : Weigh into a clean 125 nik Teflon hottle 80.00 g of DI water. Using the 10 ml.
Hach tensectte add 20.00 mL of solution D).

Digest a set of working standards for every baich of 60 samples, As a precautionary measure. it is
recommended to digest an extra set of working standards and QC solutions that can be utilized in case i
run should be re-stanted for any reason (equipment problems). The working standards and QC solutions
must be within acceptable range before proceeding with the analysis.

v ou- QUALITY CONTROIL (Safety PP = B

7.1 QCI (4.0 ug/L) and QC2 (15.0 ug/L) are prepared fresh from cenified secondary stock by the
Quality Assurance Unit. Digest a set of these 2 OC solutions every 60 samples by adding 1.00 mL of the
standard 10 99.0 g of D) water in a clean dedicated Teflon digestion bottle. The final concentrations are
40 ng/L and 150 ng/L respectively, The acceptance criteria is determined guarterly frorm historical data
based on a 95% confidence interval.

7.2 Matrix Spike: Spike 98.0 g of a matrix sample with 2 mL of Solution D (resulting concenuation = 20
ng/L). Digest | Spike every 20 samples. The acceprance criteria is determined quarterly from historical
data based on a 95% confidence interval, Spike recovery 1s calculated as:

Spike Resuli -( Sample Result* 98 )
Spike True Value

Spike ToRecovery = * 100% '

7.3 Repeat Sample Spike: Spike a matrix sample and analyze the spike at the beginning and end of a run
and before each curve after the initial. The acceptance criteria is determined quarterly from historical
data based on 2 95% confidence interval, The relative standard deviation is calculated as:

Standard Deviation
Mean

Relative Standard Deviation = * OO,

I
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SECTION 7.0 - QUALITY CONTROL - continued [Safety PP = B]
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DIVISION DIRECTOR

7.4 Method Blanks are digested and analyzed every 20 samples and must be less than the MDL.

7.5 Deteetion Limit (DL) Check: Spike, 5 ppt - Weigh into a clean 125 mL Teflon bottle 99.50 g of DI
water. Using the ] inl. Hach tensette add 0.50 ml. of solution D. Analyze at the beginning of the
analysis to demonstrate detection limit validity.

7.6 Method Detection Limit (MDL): The initial and annual demonstration of capability entails the
Method Derection Limit study following the 40 CFR procedure. A sample known to be free of the
target analyte 1s spiked, digested, and analyzed with 7 replicates. The spike level chosen is 2-5 timnes
the expecied Instrument Detection Limit. The standard deviation of the 7 replicates 15 calculated and
multiplied by 3.14 to obtain the MDI.. The MDL is generated, annually and if there is a significam
change in the prrocedure.

SECTION 8.0 - STEP-BY-STEP PROCEDURE [Safety PP = B}
€.1 The cleaning procedure for the glass and Teflon containers is as follows:

1Y Rinse the container 3 to 7 times with deionized water (D).

2) Filt the container with DI water leaving enough volume to add digestion reagent at a ratio of 1.0
mL per 100 mL DI water,

3) Add the digestion reagent and allow the container to soak for 18 or more hours. The containers
may remain with digestion reagent until they are needed for use.

4) When the containers are needed, the digestion reagent should be neutralized with the 30%
hydroxylamine hydrochloride solution ar a ratio of 0.2 mL per 100 mL DI water. '

5) The containers arc then rinsed 5-7 times with DI water and either: filled with DI water for 500
mL Teflon field sampling bottles, shaken dry and capped for 100 mL Teflon digestion bottles, or
partially filled with DI water for solutions preparation.
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SECTION B.0 - STEP-BY-STEP PROCEDURE - continued [Safety PP = B]

8.2 Workgroup creation: Follow the procedure in the Laboratory Information Management System
(LIMS) Manual for workgroup creation to determine the number of samples to be analyzed. Print the
bottle labels using the LIMS label printer and affix each label to a digestion bottle.

8.3 Record the samples to be digested in the formatted digestion log book in the order they will be
digested. Include in the digestion all the required number of working standards, blanks, QC solutions,
spikes and Repeats. Also include any rework samples as priority.

8.4 The samples, standards, and quality control solutions are all digested in 125 mL Teflon bottles that
have been precleancd. Weigh 100 g of each sample into its designated digestion bottle. Add | mL of
digestion solution for every 100 mL of sample or solution. The samples are inverted to mix and
allowed to set for 18-24 hours. The sumples <hould remain a yellow color. 1f the vellow color does not
persist, more digestion reagent must be used. An equal amount of digestion reagent should be used on
the standards, QCs, Spikes and repeat spikes. After 18-24 hours the bottles are then placed in an -
ultraviolet cabinet for I hour. The digestates are then neutralized by adding 0.2 mL analytical
hydroxylamine hydrochloride solution for every | mL of digestion reagent used.

8.5 Turn on the PC and the electrical strip which powers the Instrument. Turn off the peristaltic pump
that comes on automatically.

8.6 Log on the Omnion software with your NAME and PASSWORD. Click on the Hg analysis box.,
Click on the sample table box. Fill in the sample table with the standards, quality control solutions, and
samples for analysis. Sawve the 1able by clicking on FILE, then SAVE AS. Type the workgroup number
in the box and click on OK. e.g. (WG11432) Print a copy of the ID table.

8.7 Fill the DI water reservoir. Fill the reductant reservoir with the analytical Stannous chloride. Fill

the rinse reservoir with DI water. Make sure the drajn tubes are in the drain. Tum on the gas 10 the

drier be. Turn on the gas to the Liquid Gas Separator (LGS) and Sheath. Check that the outflow from

the detector is being vented to an external exhaust. .

8.8 Make sure that the tubing is in good condition and not crossed, crimped, or flattened. Replace
tubing if necessary. Start the peristaltic pump and tighten the platens. Place the respective tubes into
their reservoirs. Allow the system to purge for 15 minutes.

8.9 Pre-rinse the test tube with the solution to be poured. Pour the Standards, Samples, and Quality
Control Solutions into the 16 x 100 mm test twbes and place them into the autosampler according to the
sample table.
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SECTION 8.0 - STEP-BY-STEP PROCEDURE - continued [Safety PP = B}

SECT1U!

8.10 On the detector press zero and check that the LED display is not fluctuating more than plus or
minus 0.005. Insure that the detector settings are as follows: 1/4 s integration time, range at 8.5, with a
range muluplier of 1000, On the PC click on RUN. Fill in the method file, sample table file, and data
storage file by double clicking on the empuy box and choosing a file from the list or assigning a file name
The current method file for He is HG.MET. The sample table is the one that was created for this run
typically the work group number plus the exiension tbl. The data storage file should have the work
grour as a file name but the exiension is .dat

8.11 Click on OK to begin analysis  The instrument will analyze all of the samples specified in the able
A repon of the data may be gencrated after the analysis is finished.

- DATA HANDLING

9.1 Areportis generated using the custom report writer in the Omnion software. It should contain: 1)
the method, 2) a graphical representation of the run with the peaks identified. 3} the sample IDs with
response factor and final ng/L result.

9.2 The Quality Control Log and the Instrument Log are filled out and the data entered into the LIMS. A
workgroup report with the results is printed from the LIMS and the raw data is checked against this repon
for accurate data transfer.

9.3 The Insttument Log is placed in the Instrument Log book. The report should be submitted with the
following: 1) the custom data report from the Omnion software, 2) the Load report automatically
gencrated when loading data to the LIMS, 3} the work group report with the results, 4) the Quality
Control Sheet, 5) the sample IID table created in section 8.5.

SECTION 10.0 - INSTRUMENT CIL.EANUP/SHUTDOWN/TROUBLESHOQTING

10.1 The reagent lines arc placed in DI water and aliowed to tinse for 20-30 minutes while the drier and
sheath gases are allowed to run. Turn off the LGS gas, the power strip, and the computer.

10.2 The LGS may be cleaned in the hood in a concentrated HCI bath when necessaty.

103 Any tubing showing excessive ware or precipitation from the Tin chloride should be replaced.
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