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3.0 STATEMENT OF POLICY

This document is a comprehensive quality assurance plan (CQAP) defining sampling and analytical
protocols for the South Florida Water Management District (SFWMBD or the District). These protocols
encompass activities performed for surface water, esluarine systerns, ground water, atmospheric
deposition, biological tissue and scdiment monitoring programs. The Water Quality Monitoring
Division (WQMD) Laboratory of the SFWMD is certified by the Florida Department of Health (FDOH)
as an cnvironmental laboratory capable of performing metals, nutrients, and general parameter catcgories
1&2

This CQAP is intended to be used as a reference, training guide, and statcment of acceptable procedures
to be used by SFWMD personnel collecting and analyzing samples and evaluating the qualily and
defensibility of the results obtained. It documents the minimum standards to be complied with [or these
aclivities and provides a reference for evaluating the procedures used during the time this CQAP 15 in
effect.

The SEWMD is committed to the use of good quality assurance/quality control (QA/QC) management
practices 1o produce data of veriliable quality.
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4.0 Organization and Responsibility
4.1 Capabilities

The South Florida Waler Management District conducts field sampling for surface water, ground
watcr, atmospheric deposition, sediments, soils and biota. The District’s laboratory is capable of
performing analyscs for inorganic anions, metals, physical propertics, and other tests such as TOC and
BOD, chlorophyll, periphyton, and macrobenthic invertebrates. Other analyses, including organics,
pesticides, and ultra-trace mercury arc performed by contract laboratories.

4.2 Key Personnel

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

Water Resources Evaluation Department:

Department Director: Responsible for the allocation of resources throughout the department to meet

the needs of the SEFWMD for sampling and analytical services and championing the quality assurance
program.

Water Qualily Monitonng Division:

Division Director: Responsible for the allocation of resources, training of personnel, collection and
analysis of samples, oversees the QA program for the District and reporting of results 1o meet the
needs of the SFWMD for monitoring water quality.

Field Operations Manager: Responsible for overseeing field units within the division, ensuring that
all mandate requirements are met and that monitoring programs are within compliance. Also serves
as a back-up to the division director.

Supervising Professional-QA Officer: Responsible for assuring that the laboratory and ficld
personnel adhere to the approved methods of sample collection, analysis, maintenance of the
CQAP and laboratory certification, method validation sludies, 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 Profcssional-Chemist: Responsible for the manapement of the laboratory unit, budget
preparation and allocation of resources within the laboratory, review ol guality control results,
review and approval of data, hining and wraining of personnel and cnsuring adherence to required
quality control procedures.

Senior Chemists: Responsible for the direct supervision of the assigned shift or group, tracking and
maintaining inventory, review of quality control results, review of data, release of samples, hinng

and training ol personnel and ensuring adherence Lo required quality control proccdures.

Senior Environmental Scienlist-Special Projects, WQM: Responsible for overseeing sample
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collection for: i) ground water, ii} ambient program, iii} ultra-trace mercury and metals, and iv)
organics and pesticides. This position is also responsible for special projects monitorning and for
maintaining analytical and sampling contracts.

StalT Environmental Scientists: Responsible for project management, report generation, data
revicw, and collecting samples.

Supervising Professional-Field Units: Responsible lor management of field sample and data
collection unit, hiring and training of personnel in sampling and QA/QC procedures, budgeting and
resource allocation within the unit, design of sampling networks and research projects, review of
lahoralory data lor specific projects.

Supervising Scientific Associates: Responsible for the allocation of personnel and equipment for
surface water sampling, training of personnel in sampling and QA/QC procedures, review of
quality control data, review of analytical results for specified projects and sample collection.

LIMS Administrator: Responsible for oversceing the Laboratory Information Management System
(T.IMS5), regulating and training users and LIMS access, interacts with field, laboralory and project
personnel in resolving LIMS-related issues,

Stafl Programmer Analyst, WOQM: Responsible for programming applications including LIMS,
testing and installing softwarc packages, and maintenance of the LIMS.

Resource Assessment Division:

Division Director: Responsible for the allocation of resources, training of personnel, collection of
samples and supporting the quality assurance program within the division. Also responsible {or
overseeing reporting [unclions for various water quality monitoring programs.

Unit Supervisors and Scientists (Senior Supervising Environmental Scientists and Hydrogeologist,
Senior Supervising Engincer, Lead Engincer, Senior Environmental Scientists, Senior Supervising
Engineering Associate): Responsible for reviewing data and preparing reports for various
monitoring programs and permits.

Ecosystem Restoration and Regulation Departments:

Department Director: Responsible for the allocation of resources throughout the department 10 meet the
needs of the SFWMD [or sampling and supporting the quality assurance program within their
respective departments.

Okeechobee Syslems Research, Kissimmee River Restoration, Everglades Systems Rescarch
Ecologically Engineered Syslems Research, Everglades Regulation, Okecchobee Scrvice Center

and Ficld Engineering:

Division Dircctors: Responsible for the allocation of resources, training of personnel, collection
of samples and supporting the quality assurance program within their respective division to
meel the needs of the SFWMD for sampling services.




Section 4.0
07/08/99
Tage 3 of 10

Division Representative QA Officer: Responsible for coordination of all project quality
assurance plans and QA rcports for the Division, review of quality control results for the
projects, conducting field audits and training of division personnel in quality control
procedurcs.

4.3 Organization Charts

The following charts show the organization of the South Florida Water Management District.

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

Figure 4.2 - Water Resources Evaluation Department showing the reporting relationships Lo the
Department Director. '

Figure 4.3 - Water Quality Monitoring Division through the supervisory levels.
Figure 4.4 - Resource Assessment Division through the supervisory levels.

Figure 4.5 - Ecosystem Restoration Department through the supervisory levels for divisions conducting
sample collection.

Figure 4.6 - Regulation Department through the supervisory levels for divisions conducting sample
collecuon.
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5.0 QA TARGETS FOR PRECISION, ACCURACY AND METHOD DETECTION
LIMITS

Tables 5.1 and 5.2 present the laboratory and field quality assurance objectives used by
SFWMD. All MDL values were historically derived using 40 CFR procedure. Accuracy and
precision limits were mostly generated from historical data collected in the laboratory and field.
Those accuracy and precision targets not derived from historical are specifically marked with a T
on Table 5.1. These targets were derived either from reference method, from performance
validation data, or are currently safe targets to bring up quality performance in areas where they
have been poorer in the past. In some cases, there are not enough points to generate limits based
on historical ddtd Limits are evaluated quarterly. :

Those derived from historical data are marked with a H.
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6.0 SAMPLING PROCEDURES

6.1 Sampling Capabilities

The sampling capabilities of SFWMD are shown in Table 6.1. The EPA Region IV Engineering
Support Branch Standard Operating Procedures and Quality Assurance Manual (1996) and the
FDEP SQOP for Laboratory Operations and Sample Collection Activities (DEP-QA-001/92) are
the references used for the development of sampling procedures. This reference is available to

all field personnel and is referred to in this document as EPA SOP & QAM.

Table 6.1 Sam

ling Capabilities by Major Category

Matrix Parameters Matrix Parameters

Surface Cations Soils and Cations

Water Inorganic anions sediments Inorganic anions
Metals Metals
Physical Properties Physical Properties
Organics Organics
Extractable Organics Extractable Organics
Volatile Organics (VOCs) Volatile Organics

(VOCs)*

Microbiology Atmospheric Cations
Other (Benthic Deposition Inorganic anions
Macroinvertebrates, chlorophyll)

Ground Cations Metals

Water Inorganic anions Physical Properties

Metals

Physical Properties

Organics

Extractable Organics

Volatile Qrganics (VOCs)

Microbiology

Biological Tissues

{Cations

Inorganic anions

Meitals

Physical Properties

Organics

*Includes low level VOC collection following EPA5035 and DEP QAS #98-03 guidelines.

Samples are collected from the least to the most contaminated areas whenever possible,
depending on time limitations and distance between sites. Fortunately, the majority of the
District sampling sites are ambient water sources with little variation in concentration levels
within a sampling trip. Wells are not sampled for organic contaminants if the presence of fuelor
free product is suspected. A new pair of powder-free 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) benthic macroinvertebrates.
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6.2 Field Equipment

The instrumentation, equipment, and supplies used in collection of surface water, groundwater,

soil/sediment, biological tissue, atmospheric deposition, trace and ultra-trace mercury, and

benthic macro-invertebrates are listed in Tables 6.2 to 6.8, respectively.

Table 6.2 Surface Water Quality Sampling Equipment
Category Equipment Description Type of Material Usze Notes
Grab Vertical sampling bottle, 2.2 L actylic callection 1
sampling , - -
Horizontal sampling bottle, 2.2 L PVC collection 1
| Horizontal sampling bottle, 3.2 L PvC collection |
-|- Plastic bucket Polyethylene collection 1
Sample botiles Polyethylene, glass, teflon collection 1
Filter holders Acrylie/polypropylene filtration 1
Filter units, high capacity, 0.45 um Polypropylene housing, nylon filiration 1
membrane membrane
Disposable filter unit assernbly with pre- | Polypropylene housing, filtration 1
filter and 0.45 pm membrane polycarbonate or other suitable
polymer membrane
Pre-filter, 47 mm dia, 1-2 um pore size Glass fiber filtration 1
Membrane filter, 0.45 pm Polycarbonate or other suitable Filtration l
polymer
Syringe, 60/150 mL or ather suitable Plastic Filtration 1
517es
Peristaltic pump N/A Collection 1,4
Pump wbing C-flex Collection 1
Sampling boom PVC pipe with LDPE sample Collection L2
bottle attached
Bailer Teflon Collection 3
Lanyard to support bailer Teflon-coated stainless steel Collection 4
Gloves, short Latex, powder free Collection 4
Subsurface sampler Stainless steel Collection 3
81000 Traechel syringe Acrylic Collection [
31000 Traechel syringe Teflon Collection 1
Bottle rack, support for VOC botles Collection 4
MGTES:

1., Not suitable for the collection of arganics, extractable organics and vOCs.
2. Used to hold tubing at desired depth while eolleeting sample with the pump.
3. Used wcollect VOCs and extractable organics.

4, Does not conact sanple,
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Table 6.2 Surface Water Quality Sampling Equipment (Con’t)
Category | Equipment Deseription Type of Material Use Notes
Auto- American Sigma Model 700, 800, or | Polyethylene Collection 1,4
samplers | 900 autosampler
American Sigma Model 6201 Polyethylene Collection 1,3
autosampler
Sample bottle, 2-5 pal, Polypropylene Collection 2
Sample bottles, 1 L. Polypropylene Collection 2
Pump tubing/intake tubing Silicon/PVC collection 2
Notes:

1. Does not contact sample

2. For inorganic anions, cations, and physical properties with long holding times anly

3. Cooled by a refrigeration unit

4. Autosampler hottles are pre-preserved, unit not cooled; validation data for method applicability for nitrogen
parameters is currently being evaluated; validation package and CQAP amendment will be submitted to FDEP.

Table 6.2 Surface Water Quality Sampling Equipment (Con’t)

Category

Manufactu | Model

rer

Category

Equipment

Multi-
parameter
unit

Hydrolab Scout I

Other

IV

Field

Surveyor I

Measuring
Device

Surveyor IIT

Surveyor IV

Multiprobe

YSI Model 6000 UPG

Model 6920 Multiprobe

Multiprobe

Model 600X1.

Model 600R Multiprobe

Solomat WP303

Turbidimeter

Secchi Depth Disc

Licor spherical equipment
$ENsors




Section 6.0
10/27/99

Page 4 of 32

Table 6.3 Ground Water Sampling Equipment

Category Equipment Description Type of Material Use Applicability
Purging Centrifugal Pump Iron/Steel/Rubber Purge Only Inorganics/organics
Equipment -
Suction Hose Flex PVC
Drop Pipe Teflon/Stainless Steel
Check Valve Teflon
Submersible Pump Stainless Steel/Teflon | Purge Only Inorganics/organics
Suction Hose Polypropylene
Drop Pipe Teflon/Stainless Steel Organics only*
Geotech or Masterflex Peristaltic Aluminum Housing Purpe Inorganicsiorganics
Pump with Stainless Steel
Rollers & Plastic Head
Suction Hose Teflon Organics
C-Flex Inorganics
2 or 3 Gallon Buckets Polyethylene Purge Only Inprganics/organics
Elecmronic Water Level Indicator Teflon/Stainless Steel | Prior to Purge | Inorganics/organics
Tape measure and chalk Prior to Purge | Inorganiesforganics
Sampling Bailer System w/top, bottom, filter Teflon Collection Inorganics/organics
Equipment | adapter,
control-flow bottom
Lanyard Teflon-coated Collection Inorganies/organics
. Srainless Steel
Peristaltic Pump Alumimm Housing Collection Inorganics/organics
with Stainless Steel
Rollers & Plagtic Head
Suction Hose Teflon Collection Crganics (except
VOCs)
Suction Hose C-Flex Collection Inorganics
Sample Bottles Glass Collection Organics
Bottle Tops with Inflow/Outflow Ports | Teflon Collection Organics
Gloves Latex, powder-free Collection Inorganics/Organics
Field Disposable Filters (QED FF-8200, Acrylic Copolymer Filtration Inorganics
Filtration | Meissner or similar) 0.45 micron (1.0 | with Polypropylene
Equipment | micron used for permit compliance Housing
metals anly)
Handheld Vacuum Pump PVC/Tygon Tubing Filtration Inorganics, except

metals

* When sampling for organic contaminants, all parts of the apparatus contacting the sample during purge are either
eflon, teflon-coated, or stainless steal.
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Table 6.4 Soil/Sediment Sampling Equipment
Equipment Description Type of Material Use Applicability
Petite Ponar' " Stainless Steel Collection All
Scoop/spoon Stainless Steel Collection All, except VOCs
Compositing
Bowl/Tray Stainless Steel Compositing All, except VOCs
Homogenizing
Core Stainless Steel Collection All
Core Aluminum Collection All, except Al
Core PVC Collection All, except
Organics
40-mL clear vials, septum- Glass, rubber septa Collection Low level VOCs
sealed - with silicone face -
Top-loading balance, to 0.01 g | N/A Weighing Low level VOCs
accuracy sample®
Magnetic Stirring Bar PTFE-coated Stirring during | Low level VOCs
purging
Disposable plastic syringe, 5 | Polypropylene, rubber | Collection Low level VOCs
mL, with barrel tip cut-off flange
EnCore™ sampler Inert polymer Collection Low level VOCs
Core attachment PVC Collection All, except
OIZaMics
Core stoppers Rubber Collection All, except
Organics
Gloves (short & long) Latex, powder free Collection All

*If low level VOC analysis is done by FDEP laboratory, it will not be necessary to weigh samples in the field. Tared

vials are used and samples are weighed upon arrival in the laboratory. A complete soil sampling kit is provided by
FDEP laboratory (vials, stirring bar, syringe, EnCore™ sampler).

Table 6.5 Biological Tissues Sampling Equipment

Equipment Description Type of Material Use Applicability
Shears Stainless Steel Collection Above ground
biota
Knife Stainless Steel Collection Above ground
biota
Core PVC Collection Below ground
hiota
Opaque Baps Plastic Sample Biota
slorage
Spil Sieve (5mm mesh size) Stainless Steel Sample
processing
Gloves (short) Latex, powder frec | Collection

Pmcessing
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Table 6.6 Atmospheric Deposition Sampling and Processing Equipment

Equipment Description Type of Material Use Notes

Aerochem Metric Wet/Dry Aluminum Collection 2

Precipitation Collector

Aerochem wetfall bucket PVC Collection

Snap Lids High Density Cover Collection
Polyethylene Buckets

Bucket Polyethylene Sample processing 2

Rubber spatula/tweezers/scoop Plastic Sample processing 2

Gloves (short) Latex, powder free | Collection/processing: | 1

Portable Weighing Scale (Mettler | Metal/Plastic Weigh Wet Samples | 1

SB12001)

Notes:

1. Equipment will not contact sample.

2. Forimorganic ions, physical properties, aluminum and iron collection/processing only.

Table 6.7 Low Level Mercury Sampling Equipment

Equipment Description Type of Material Use Notes

Gloves (long & short) Plastic Collection

Gloves (short) Latex powder free | Collection 1

Zip-lock bags (srmall & large) Plastic Wrapping 1

bottles/equipment

Bottles Teflon Collection

Geopump peristaltic pump N/A Collection 1

Pump tubing Teflon Collection

Pump tubing C-FLEX Collection

Filter units, high capacity, 0.45 Acrylic copolymer | Filtration

micron Meissner (CSMFO 45-442) | with polypropylene

or similar housing

Screen (100 micron) Nitex Pre-screening

Filter holder Teflon hold screen

Sampling boom PVC pipe with Support tubing at I
LDPE sample desired depth and
bottle away from structure

Ring stand Clamps must be Support sampling 1

' non-metal train
Notes:

1, Equipment will not contact sample
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Table 6.8 Benthic Macroinvertebrate Sampling Equipment
The actnal equipment used will depend upon the habitats available in the area,

Equipment Description Type of Material | Use
Hester-Dendy artificial substrates Tempered Collection
hardboard

Dip nets Nylon Collection
Petite Ponar-type Sampler Steel Collection
Ekman type grab sampler Steel Collection
Sieve (U.S. Standard No. 30) Steel Processing

Jars | Glass Sample Storage

Sorting trays ™

Stainless Steel

Processing

6.2.2 Other Equipment, Tools and Supplies

Sample containers

Polyethylene sample bottles for inorganics sampling only, variable sizes from 60-1000 mL

1000 ml amber polyethylene sample bottles - for chlorophyll only
125 and 500 mL teflon or amber glass sample bottles (mercury only)

60 and 250 mL polyethylene sample bottles (HINO; cleaned, trace metals only)

125 pre-sterilized Whirl-paks - container for microbiological samples

Note: Sample containers for VOCs, organics, extractable organics, and ultra trace mercury are

provided by contract laboratories.

Sample preservation supplies

50% Hy80, in plastic dropping bottle
50% HNO; in plastic dropping bottle
50% NaOH, and Zinc Acetate 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.
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Field calibration kit for multi-parameter units
Certified pH buffers - 4, 7, and 10
Certified conductivity standards - range appropriate for trip sampling sites
Ring stand
Screwdrnivers - straight edge and Phillips
Calibration cup with both hard and soft end caps
DO membranes and O-rings
DO and pH electrolyte solutions
Turbidity Standards
pH cell caps
Technical manual and tools

Coolers with wet ice (or blue ice for ultra-trace mercury) of sufficient size and qu.:mtlty to
contain all anhmpated samples

QA/QC supplies
Analyte free water - for field blanks, equipment blank, and rinsing equipment
Trip Blanks (VOC and ultra-trace mercury collection)

Miscellaneous supplies
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)
Self-adhesive sample labels
Waterproot pens
Clipboard
Field notebook (bound, waterproof)
Chemistry field data log sheets
Watch
Personal protective equipment
Field waste container (ex. For nitri¢ acid waste)

Navigational Aids
USGS Quadrangle maps - for site location
Project location maps - for site location
WMD low band radio - for communication
Mark Hurd Aerial Photographs - for site location
Global Positioning Systems - for site location
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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 (Whirlpaksm), Total Recoverable Petroleurn Hydrocarbons
(TRPHs), and Qil and Grease.

Analyte-free water is obtained from laboratory or field prep areas which have effective and
regularly tested water purification systems. Analyte-free water is generated to provide a source of
water in which all interferences and analytes are below detection limits. Field personnel use
analyte-free water to prepare field blanks and equipment blanks, and for the final
decontamination rinse of field equipment. The reliability and purity of the analyte free water is
monitored through the results obtained from the equipment and field blanks. Analyte-free water
should be obtained and used as fresh as possible and not stored for more than one week. The
District does not provide a decontamination service to its clients.

6.3.1 Laboratory Cleaning
In the laboratory, the sampling equipment is cleaned using the following procedure:

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

2. Rinse thoroughly with tap water.

3. Rinse with 10% hydrochloric acid (10% nitric acid if intended use of equipment is for
trace metal sample collection only).

4. Rinse thoroughly with analyte free water.

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

6. Rinse thoroughly with analyte free water.

Allow to air dry completely.

B. Cleaned bailers are wrapped in aluminum foil or untreated butcher paper for storage
and transportation.

=

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

6.3.2 Field cleaning procedure for Inorganic Surface Water Sampling

Sampling equipment for nutrients, major ions and physical parameters that is reused from site to
site 15 ninsed twice with analyte free water and then three times with sample at each sample site
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before the sample is collected. Before the next sampling event, all equipment is cleaned as stated
in section 6.3.1. The District is currently in the process of validating this cleaning procedure for
trace metals. Data from this study is still being collected and analyzed. Evaluation of the data
from this study will be presented to FDEP via an amendment of this section of the plan.

6.3.3 Field Cleaning Procedure for Organic Surface Water Sampling

Pre-cleaned and pre-treated 1 L amber glass bottles are supplied by the contract laboratory and
are rinsed in the field before sample collection as in 6.3.2. The bottle racks used to support these
boitles during collection do not come in contact with the samples but are washed with Liquinox,
tap water and D.I. before each trip. A pre-cleaned teflon bailer may also be nsed 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, and 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 ground water sampling equipment is transported into the field pre-cleaned and ready to use.
Laboratory cleaning procedures for the field equipment are described in sections 6.3.1. The
sampling equipment is used only once in the field and transported back to the lab for cleaning.
The identification numbers of the sampling equipment used at each well are recorded in the field
notes. All ground water sample collection equipment and sample containers are rinsed three
times with samnple water before the sample is collected, with the following exceptions: VOCs,
and any sumple bottles containing pre-measured preservative, After use, the sampling equipment
is rinsed with analyte-free water and returned to the sample preparation area for thorough in-
housc cleaning.

6.3.4.1 Teflon Drop Pipe Decontamination
Teflon drop pipes are decontaminated in-house according to section 6.3.1.
6.3.4.2. PYC and Polypropylene Hose

When purging a well with a centrifugal pump, one end of a PVC hose is attached to the pump
while the other end is connected to a Teflon drop pipe with a teflon check valve on the bottom
end. Only the Teflon drop pipe touches the water in the well. The PVC hose is decontaminated
before use in each well by rinsing with dilute Liquinox. The hose is then rinsed with copious
amounts of DI water and wiped dry with ¢lean lab-grade paper towels. The PVC hose is not
allowed to come into contact with the ground water.

After purging a well, the hose is slowly removed from the well casing while the pump is still
running to reduce the possibility of water draining back into the well from the inside of the hose.
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6.3.4.3 Filtration Units

Disposable filtration units (QED, Meissner or equivalent) are purchased pre-cleaned and comes
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.
Between wells, the lanyards are rinsed with dilute Liquinox, then rinsed with D.1. water before
collection. All sampling 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
solvent rinse is optional if organics are not sampled). The interior is cleaned between sites by
flushing thoroughly with DI water. The attached polypropylene hose is rinsed with dilute
Liquinox and D.I. water between wells.

6.3.5 Sediment/Soils Equipment

The field sampling equipment is cleaned prior to being taken to the field by the following
procedure: the dredge, scoop, bowl, and corer (stainless steel) are washed with Lab grade
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 isopropyl
alcohol is containerized for proper disposal. PVC corers are washed with Lab grade detergent,
rinsed with tap water, dipped in 10% HCI, rinsed with tap water, then rinsed with DI water and
allowed to dry. The corers are bagged in polypropylene bags until taken into the field.

For ultra-trace mercury sample collection, sampling equipment is rinsed twice with D.I. water
and finally with MilliQ water. For low level VOC collection, the pre-preserved vials are supplied
by the contract laboratory and are not rinsed in the field. The disposable sydnges used for low
level VOC s0il collection are rinsed in the laboratory with isopropyl alcohol.

6.3.6 Sample Bottles and Filtering Equipment

In the laboratory, the reusable sample bottles (except for trace metals) and reusable filter holders
are washed with lab grade detergent, rinsed with tap water, 10% hydrochloric acid, tap water,
analyte free water, and finally air dried. Each batch of cleaned re-usable botiles are tested for
effective cleaning by performing conductivity analysis on D.1. water contained in at least 5% of
the bottles. No further checking is done for pre-cleaned bottles. For both lab-cleaned and
commercially pre-cleaned bottles, the equipment blank data is carefully tracked to determine
presence of any contamination.
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Dry bottles are stored with the caps on and filter holders are stored in a closed container.
Disposable bottles, certified pre-cleaned from the vendor, are also used.

Polyethylene trace metal bottles are washed with lab grade detergent, rinsed with hot tap water,
soaked in 20% nitric acid overnight, rinsed with analyte free water, and air dried. At the time of
sampling, the bottle is rinsed three times with sample water

The Teflon sampling bottles and glass volumetric flasks for total mercury are cleaned by rinsing
three times with DI water, filling the bottles with DI water, adding approximately 1ml of
digestion reagent (Bromine Monochloride), and allowing bottles to soak for a minimum of 13
hours. Before being used, containers are neutralized by rinsing with approximately 0.2 mL of
30% w/v hydroxylamine hydrochloride per 100 mls of DI water. Containers are then rinsed 5 - 7
times with D I water. Teflon bottles are then shaken dry and capped until sampling. Volumeﬁ‘ic
tlasks are partially filled with D [ water for solutions preparation.

Reusable filter holders are soaked in a weak lab grade detergent solution before washing to
soften any residues which may be in the filter holders from the previous sampling process
according to Scction 6.3.1. Reusable filter holders are then washed following the same procedure
as inorganic sample bottles. Once assembled, reusable filters maybe stored in a sealed plastic bag
in a cool, dark place for no longer than 30 days. Disposable filter holders are purchased pre-
cleaned and ready for field use. Filtering syringes are washed with lab grade detergent, then
rinsed with tap water followed by analyte free water and allowed to air dry.

Clean bottles/equipment are obtained from the lab by field personnel prior to each trip. 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 to shipment to the Distrct. The contract laboratories must have
approved cleaning procedures in their Comprehensive Quality Assurance Plans.

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 replaced. The sampler and sampler tubing is dedicated to each
site. The sampler is programmed to rinse the tubing twice with sample before collection and
then purge the tubing after the sample is taken. The pump and intake tubing for autosamplers is
replaced at least quarterly or when first deployed. The entire sampler 15 ¢leaned when it is
removed from the site for repair or transferred to another site. Pump rubing may be re-used if
properly cleaned by soaking in hot water and Liguinox and scrubbing the outside and ends with a
small bottle brush. The tubing is then rinsed with tap water, followed by DI water.
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6.3.8 Atmospheric Deposition Equipment

Atmospheric deposition buckets are cleaned according to section 6.3.1. Once dry, the buckets
are capped and taken to the site. Tare weights of collection buckets are checked at least every
three months. Weights are written on the outside of the bucket, using a permanent water-proof
marker.

6.3.9 Ultra-Trace Mercury Equipment

Pre-cleaned sample collection equipment (including sample bottles) are supplied by the contract
laboratory for ultra-trace mercury collection. Filtration units are disposable and are purchased
pre-cleaned.- Sample bottles are rinsed three times in the field with sample before the sample is
collected. When using the peristaltic pump, a 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 sample bottles and sample trains for the peristaltic pump, clean and in
bags, and supply ultra-pure water for blanks, rinsing, and field use. All equipment and supplies
taken into the field are kept in sealed plastic bags. Details of decontamination procedure for
ultra-trace mercury sample collection are included in SFWMD)'s current SOP and QAPP for this
project.

6.3.10 Analyte-Free Water Containers

The analyte-free water containers are cleaned in the laboratory, at least once a week or when
contamination is suspected, using the standard bottle cleaning procedures described in Section
6.3.1 as per EPA SOP & QAM guidelines, Appendix B. Glass containers used for organics
sampling must include the isopropyl alcohol rinse of step #5.

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 and sample depths are chosen based on other criteria as described in the
appropriate QAPPs. 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
15 used at each sampling point for all types of sampling. In most cases, grab samples of surface
water are collected at a depth of 0.5 meters. Sampling depths may vary based on physical
condition of the site or project requirements, Except otherwise noted, all samples are preserved
according to table 6.9, 6.10, 6.11, 6.12, or 6.13.
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6.4.1 Sample Rejection Criteria During Field Sample Collection

The field sample collection personnel are responsible for visually inspecting the sample and
rejecting it as necessary. The laboratory personnel receiving the sample are then responsible for
inspecting the condition of the sample upon receipt and rejecting it as necessary. Established
criteria are detailed below and in Section 7.3.1.

Ag a general gunideline, no samples should be submitted to the lab for which circumstances of
collection will result in rejection of data due to factors that may have affected the condition of
the sample. In any case, proper and thorough documentation must be done, explaining the reason
for rejecting the sample. Upon return o the office, the sampling personnel must notify of the
problem the field supervisor, QA officer and project manager, via email. )

6.4.1.1 Autosampler and Atmospheric Deposition Samples

Reject samples that meet any of the following or similar criteria:

Samples that are obviously contaminated by outside or foreign matter, e.g. dead frogs,
lizards, or other animals.

Samples where the pH is below 1.0, either from insufficient sample volume and/or
excessive acid addition,

Collection line contamination from excessive plant accumulation around the intake, or
the intake being submerged in, or directly in contact with, bottom sediments (this may not
be readily observable in the field.)

Cracked or broken sample collection container {only the sample from the damaged bottle
should be discarded.)

Rain samples are a special category of autosampler samples that may be rejected because
of gross contamination of the sample, as specified in details in current Atmospheric
Deposition Project SOP.

Samples were obtained from an autosampler which failed during operation such as failure
of refrigeration unit, incomplete program, or overflowed containers.

6.4.1.2 Grab samples

In most cases, if initial grab samples are unacceptable due to any of the above mentioned
criteria, or due to lack of water or absence of flow, samples maybe obtained from an alternate
location. This must be documented in the header sheet and the field notebook.

6.4.2 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:

If a boat is used, the sample is taken from the bow, and/or upwind and upstream from the mator.
When wading, the sample is collected upstream from the collector.

Care is taken not 1o disturb the sediment in the immed:ate sampling area.

Pre-preserved containets are not used as collection containers,

Intermediate containers are inveried, immersed to the appropriate depth, and turned upright
pointed in the direction of flow, if applicable.

Samples are preserved according to Tables 6.9 to 6.13,

e

o
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6.4.3 Surface Water - Organics

Surface water samples for organic analysis are collected directly into the sample bottles using a
subsurface grab sampler equipped with a pre-cleaned glass bottle provided by the contract
laboratory. All unpreserved containers (except VOCs) are rinsed three times with the sample
before final sample collection. The sample containers are immersed, inverted to 0.5 m below the
surface, and pointing in the direction of flow, turned upright until full.

When collecting for VOC, the water is poured from appropriate grab sampler, slowly down the
edge of the 40 mL Teflon-lined septum glass vial from the pre-cleaned glass bottle to minimize
aeration. The vial is filled to the point of creating a convex meniscus. The cap and septum is
placed, teflon side down, on the meniscus and sealed. The vial is inverted and lightly tapped on
the lid to disJodge any entrapped air bubbles. The absence of air bubbles indicates a proper
sample collection. If air bubbles are present, the bottle is opened, additional sample is added and
the vial is resealed. Additional sample is added a maximum of three times. If a seal cannot be
obtained, the vial, sample, and septun 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 or labeled, and placed in wet ice.

The samples, with appropriate sample identification and chain of custody form, are sent to the
contract laboratory. 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, Sample containers for
VOC analysis arc placed into separate bubble-pack bags for each station. At least one trip blank
must be in¢luded in each separate cooler containing VOC samples. Coolers are taped shut with
shipping tape, labeled appropriately and shipped to the laboratory using common carrier
overnight delivery.

6.4.4 Surface Water -- Autosamplers

Water quality autosamplers are used for the collection of daity composite or discrete samples.
'The choice of whether to use a discrete or composite autosampler depends on the requirements of
the project, the facilities available at the sampling site, and the parameters for which samples are
to be collected. Data from a validation study, conducted to determine the suitability of current
autosampler ¢ollection method for nitrogen parameters, is currently being evaluated. Preliminary
data has been gathered and the study is expected to continue until Fall 1999. Validation results
and appropriate amendment to this CQAP will be sent to FDEP upon completion of the study.

Autosamplers are dedicated to a specific location as long as they are working properly. Volume
checks and recalibrations are conducted weekly or at time of sample pick-up to insure accuracy
and consistency of samples. 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
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dedicated to a collection site and is replaced at a minimum of every quarter or when the
autosampler is first deployed. The tubing may be replaced sooner if algal growth is observed in
and around the inflow tubing.

6.4.4.1 Discrete Autosamplers

The discrete automatic sampler is programmed 1o rinse the sample collection tubing 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 individual sample bottle for a total of 10 samples per 1 liter discrete sample bottle.
When collecting for total Kjeldahl nitrogen, total phosphorus, ammonia and nitratg plus nitrite
only, 1 mL of 50% sulfuric acid is added to the discrete autosampler bottles before sample
collection. The amount of acid is selected to maintain pH between 1.5 to 2 after sample
collection, Routinely, samples are poured into sample bottles at the collection site, preservation is
checked and samples are immediately placed on wet ice for transport to the analytical laboratory.
Additional drops of acid are added at time of pick-up, if necessary to bring the pH to this range.
For projects that require manual compositing from discrete bottles, measured aliquot of samples
are transferred to properly cleaned plastic bucket, mixed thoroughly, and a composite sample
taken and preserved in the field.

Sampler intakes at water control structures are usually located 0.5 m below the historic low mean
water level and off the wing wall. Placement of the sample intake depends of the goals and
specifications of the project, or may be determined by the type of structure.

6.4.4.2 Refrigerated Composite Autosamplers

Most of the composite autosamplers used by the District are installed at pump stations where
electrical power is readily available. Autosamplers located at pump stations generally work n
synchrony with each of the pumps in the pumping battery. The autosampler is activated once any
of the pumps becomes operational, and is usvally programmed to ¢collect an aliquot at pre-
determined intervals for each operating pump. The aliquot is dispensed into a refrigerated 5 gal
polyethylene jug. Generally, the refrigerated autosamplers are deployed for up to one week and
samples are collected at the end of a weekly period. Deployment times may vary depending on
project requirements as specified in the QAPP. The refrigerated composite sample is
homogenized by capping and shaking the bottle. An aliquot is transferred unfilicred to a 125 mL
sample bottle for TKN and TPQ, and another aliquot is filtered into a 60 mL sample bottle, for
NO, and NH, testing. Both aliquots are preserved upon collection in the field as indicated in
Table 6.9. As mentioned carlier on this Plan, data to validate the use of autosampler for the
collection of nitrogen parameters is curtently being evaluated.
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Figure 6.1 Inorganic Surface Water Sampling Procedure
Note: Rottle sizes specificd are the most commonly used, Use next size larger boule sizes if requesting for complete list of analyses for white,
orange and beige bottles.
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6.4.5 Sediment/Soil
6.4.5.1 General Considerations: Duplicate Analyses

The District collects both grab and core samples for sediment analysis of inorganic and organic
analytes. The type of sampling employed depends on the requirements of the project for which
the samples are being collected. Field equipment is cleaned prior to the field trip and after each
sample according to the procedures described in Section 6.3.5. Whenever possible, sufficient
equipment should be pre-cleaned in the laboratory for each trip so that field cleaning will be
unnecessary,

Duplicates are collected to measure the variability inherent in the sampling process. Duplicates
for sedimentg 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 VOCs are to be performed, the sample containers
must be glass with teflon lined lids. VOC bottles must have a teflon-lined septum. For other
classes of analytes, glass or plastic jars, or other approved containers supplied by sub-contracting
laboratories, may be used as sample containers. The containers are completely filled with sample
by gently packing the sample into the container with a spoon or scoop to minimize air bubbles
trapped in the container in order to minimize sample oxidation that could influence certain test
results.

6.4.5.2 Grab Samples

Sedirment 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
range of circumstances encountered during the collection of sediment samples. The petite
Ponar™ dredge can be used on soft or hard bottoms under a varicty of flow and depth conditions.
Sediment samples from canals are collected mid-stream using a smal! 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. The stainless steel corer is used when collecting
shallow sediment samples. Samples for VOCs (high level collection) are taken prior Lo
compositing and placed in appropnate vials and sealed using caps with rubber septa. Each
sample (except samples for VOC analysis) is thoroughly mixed in the stainless steel bowl with a
pre-cleaned 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 bow!] and the entire mass is mixed again. This process is continued until the
mass is as homogeneous as possible. A pre-cleaned stainless steel spoon or small scoop is used
to transfer the required amount of final homogenized material from near the center of the mass
into the appropriate sample bottle. This 1s done quickly to prevent oxidation of metal ions or
volatilization of organic compounds. The bottle is filled to its rim.

Low level VOC samples are collected either using an EnCore™ sampler with a T-handle or
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using a 5 cc syringe with pre-cut barrel tip and transferring up to 4 cc soil into pre-tared vial
containing a small amount of D.I. water and a stir bar. The vials are kept sealed, kept on dry ice,
and shipped to the contract laboratory.

6.4.5.3 Core Sampling

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 ¢m) 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 13 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 pipé 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, 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.

For ultra-trace mercury collection, buterite tubes are used. If coring is to be done at depths>30
cm, stainless steel corer 15 used, with a buterite tube inserted into the corer.

6.4.6 Ground Water

Ground water wells are purged from shallowest to deepest well, if more than one well is located
at a site, and then samples are collected from the least to most contaminated wells whenever
possible. The order of collection is: 1) VOCs, 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. Samples are not collected from
wells which contain free product.

A protective covering of visqueen plastic maybe placed on the ground around the wel! at the
sampling site to reduce the potential for contamination. A fresh pair of disposable non-powdered
latex gloves are wom 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 lowerad into the well. Prior to the collection of the sarnple,
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. vOoC
samples 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
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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 an acceptable
sample cannot be collected, 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 adapter. The top of the bailer is attached to 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 um. The first 100 mL of sample to pass through the filter is
discarded as rinse water, and the last 100 mL of sample water in the bailer is not used since it has
been in contact with the air at the top of the bailer. Duplicate samples are collected by samplmg
from consecutive bailers.

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. VOC vials are supplied by the contract laboratory.

Splits are not routinely collected in the groundwater program. When splits are required to
measure the performance between (wo or more laboratories, 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 [irst set of containers and the second half in the
second set of containers. Then the first half-volume of the second bailet 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; sample time is added to the labels as samples are collected. After ¢ollection, the
samples are preserved according to Tables 6.9 to 6.13, and immediately placed on ice in a closed
container. Exposure of organic samples to sunlight is kept to a minimum. When VOCs are
collectad, trip blanks are transported with the 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.

6.4.6.1 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 chemically stabilized, whichever is greater. The sample is taken
from the faucet closest to the source and before any screens, aerators, or filters. The flow rate is
reduced as necessary 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
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the spigot. The bailer is rinsed three times with sample, then filled and pumped through a filter
attached to the bottom of the bailer with a Teflon adapter. Sample bottles are rinsed once with
sample (unless sample bottles are pre-preserved, or collection is for VOCs).

6.4.6.2 Flowing Artesian Wells

These wells are purged until three bore volumes have been evacuated, or until the well has
chermically stabilized, whichever is greater. 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.

6.4.6.3. Monitoring Wells

The depth to water in each well relative to a measuring point is measured twice using an
electronic water level indicator. Both values, which must be accurate to within 1/10" of a foot,
are recorded on the field log sheet. 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. When the wells are
surveyed, the survey point is used for the measuring point. Water level measuring devices are
rinsed with dilute lab grade detergent and DI water, and wiped dry with a clean lab-grade paper
towe! before measuring each well.

Prior to collection of samples, a centrifugal pump, a submersible pump or a peristaltic pump is
used to purge each well, The choice of an appropriate purge pump is determined by a
combtnation of factors including the total volume of water necessary to be purged, the diameter
of the casing of the well, and the depth-to-water. Centrifugal and submersible pumps {or the
assocrated generator) are gas powered. Exireme care must be used when handling and placing
these units to minimize on-site contamination. Place them downwind, away from any sampling
activities.

The centrifugal pump is connected to a flexible PVC suction hose, which is cleaned prior to use
by the method documented in Section 6.3.4.2. Neither the pump, nor the PVC hose comes in
contact with the water in the well, The other end of the hose is connected to a rigid three-foot
length of Teflon drop pipe, which 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 and check valve are cleaned

prior to use by the decontamination procedures outlined for other sampling equipment in Section
6.3.1.

The submersible pump is decontaminated as specified in Section 6.3.4.5. It is connected either
directly to a polypropylene hose (inorganics), or to a three-foot Teflon drop pipe (organics)
before bemg connected to the polypropylene hose. The hose is cleaned by the method detailed in
section 6.3.4.5; the drop pipe is cleaned by the decontamination procedures outlined in section
6.3. The submersible pump is equipped with an internal check valve to prevent the back flow of
purged water into the well. The submersible pump with the 150’ electrical lead is capable of
purging water from as far down as 135 feet (if a well were to be drawn down that far).
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When purging a well, the drop pipe or the head of the submersible is lowered to the top of the
water column o 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 or the head of the
submersible, it is lowered to the new water level. If the water level is drawn down too severely,
the purge rate is decreased.

The battery powered peristaltic pump is used occasionally to purge low velume wells. If the well
will be sampled afterward for inorganic constituents, C-flex tubing is lowered into the water
column as well as placed through the pump head. The C-flex is either disposed of or cleaned by
rinsing with copious amount of D.I. water between wells. The Teflon tubing is cleaned per the
decontamination procedures outlined in section 6.3.1. If the well will be sampled after purging
for organic compounds, Teflon tubing is lowered into the water column and connected to the
glass bottle with Teflon lid. The lid has two Teflon ports; the Teflon tubing is connected on ¢ne
port, and the C-flex runs from the other port through the pump head. Sample water never -
touches the C-flex tubing.

Three standing water volumes, minimum, are removed from the well. The volume of waler to be
purged is calculated using the following formula:

Minimum Purge Volume in Gallons = (D) * (DW-DTW) * 0.1224

D = Casing Diameter in Inches
DW = Depth of Well in Feet
DTW = Depth to Water in Feet

The constant 0.1224 is a units conversion factor.

The volume of water to be removed from the well must be calculated to provide sufficient
purging. The flow rate is estimated by measuring the armount of time required filling 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.

Although a minimum of three water column volumes must be purged, the well is not considered
to be ready for sampling until the well has chemically stabilized. Temperature, pH and specific
conductivity are monitored and readings are recorded on the field log sheet at time intervals
équal to one-half of a bore hole volume. A minimum of seven readings are normally recorded —
an initial reading, and six more readings recorded at each onc-half bore hole volume -~ until the
well has stabilized. Chemical stability readings are made in a flow through chamber to minimize
atmospheric contact with the sample. The well is considered to be chemically stable when the
last three consecutive readings of temperature, pH, and specific conductivity are within 5% or 0.1
unit for pH readings. The purge volume is also noted on the field log sheet. Only the final
readings taken after the well has stabilized are input into the sample results database. The drop
pipe is slowly raised owt of the well while the purge pump is still running to make certain that all
of the water above the drop pipe inlet is purged. This procedure also rinimizes the possibility of
the back flow of water from the drop pipe or suction hose.
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Wells with low hydraulic conductivity sediments that can be purged dry at one liter per minute
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 ground water samples are collected using a Teflon bailer system or a peristaltic pump. When
handling bailers or other sampling equipment, clean powder-free Latex gloves are wom, The
Teflon bailer is connected to a lanyard with Teflon coated stainless steel line and carefully
lowered into the column of well water. The bailer is filled with well water, removed from the
well and discarded three times before beginning sample collection.

A minimum of 500 mL of purged well water should be flushed through the lines of the peristaltic
pump before inorganic sampling actually begins. Organic sampling with the peristaltic pump
would require that the glass sumpling bottle, which is connected in-line between the Teflon -
tubing and the C-flex/pump head, be rinsed three times and the rinse water discarded before
filling any sample bottles. This procedure is done as a final nnse of the pre-cleaned sampling
equipment or tubing. The lanyard, bailer and tubing are not allowed to touch the ground. After
sampling, the equipment is rinsed with DI water and returned to the lab for cleaning.

6.4.6.4 Porewater Wells and Peepers

Porewater is collected using porewater wells and peepers (Appendix G) for certain mandated
projects and other research projects. Once collected, samples are processed and handled
according to the QAPP or research SOP for each project.

6.4.7 Biological Tissue

6.4.7.1 Above Ground Macrophyte Biomass

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.

6.4.7.2 Below Ground Macrophyte Biomass

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

6.4.8 Hazardous Wastes/Drums

The SEFWMD does not sample hazardous waste or drums.

6.4.9 Waste Water

The SFWMD does not sample waste water.
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6.4.10 Microbiological

Microhological 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 samples
do not touch the rims or top of the Whirlpak™ sample containers. It may become necessary to
affix the container to a sampling boom in order to effectively grab a representative sample. 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 samples are analyzed within holding times.

6.4.11 Oil and Grease

Oil and Grease samples are collected directly into the sample container without rin‘sing with -
sample. Sample containgrs are not pre-acidified. Sample bottles for Oil and Grease are provided
by the contract laboratory.

6.4.12 Trace Metals and Ultra-Trace Mercury Collection using CH/DH

The SFWMD follow a modified version of the clean hands (CH), dirty hands (DH) technique as
specified in EPA Method 1669: Sampling Ambient Water for Trace Metals at EPA Water
Qualiry Criteria Levels, when collecting low level total and methyl mercury samples in surface
water. For surface water collection CH person, using non-powdered 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 person, using wrist length latex gloves, touches the cooler and the
sample bottle covered with two plastic bags. DH opens the outer plastic bag, CH reaches in,
pulls up bottle covered with inner plastic bag, and removes the bottle from the inncr bag.

CH reaches into the water and collects 100 mL of surface water by immersing the sample bottle
about 10 ¢rn 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 m! and the cap secured tightly by
hand. CH then 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 field notebook. Relevant site conditions are recorded into the field notebook.
Samples are not acidified in the field, but are kept cool using blue ice. Preservation 1s done in
the laboratory by the laboratory staff receiving the samples.

Samples may also be ¢ollected using a peristaltic pump with properly decontaminated sample
train. The CH/DH procedure is used. DH removes the sampling train (filter holder with nitex
screen, Teflon tubing and C-FLEX tubing-all connected) from the cooler and opens the outside
bag. While CH holds the tubing, DH secures it to the sampling boom with tie wraps. DH opens
the pump head, CH places the pump wbing inside, and closes the pump head. DH opens the ring
stand clamp, CH places the pump tubing inside and DH closes the plastic clamp. CH then
changes gloves prior to the sampling event.
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To begin sample collection, DH positions the end of the sampling train about 10 cm below the
water surface and about one meter from shore. 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 sample bottle. CH opens the sample bottle, empties the contents away from the
sampling area and fills the bottle with approximately 50 ml of sample water. 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 bottle 1s filled a final time with more than 100 ml and the
cap secured tightly by hand. CH then puts the bottle in the inside 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, opens the bag, CH 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. All 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
ram.

6.4.13 Benthic Macroinvertebrates

The SFWMD follows macroinvertebrate 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
categoties of benthic macroinvertebrate sarnples collected: cores, grabs, artificial substrates, and
miscellancous. Field equipment is cleaned prior to the field trip and after each sample according
to the procedurcs described in Section 6.3.5.

6.4.13.1 Corers
Coring devices may be used at various depths in any substrate that 1s 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, tubular inverting samplers, open-ended stovepipe devices, hand corers and/or box
corers. Devices are lowered slowly into the substrate to ensure good penetration and 1o prevent
organisms from escaping. Visual inspection of each sample is necessary to ensure an adequate
amount of sample is obtained.

6.4.13.2 Grabh 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 ¢losure, 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 species 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 sediment and to ensure the
device bites vertically. Upon tripping of the closing mechanism, the sediment i3 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.

6.4.13.3 Artificial substrate samplers
Artificial substrate samplers, such as the multiplate (modified Hester-Dendy) sampler, consist of
natural or artificial materials of various composition and configuration. They are placed in the
water body 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
because many of the physical variables encountered in bottom sampling are minimized, e.g. light
attenuation, temperature changes, and subsirate 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.

6.4.13.4 Miscellaneous qualitative devices
Many devices such as dip nets, bare hands, tongs, and forceps may be used to cellect benthic
macroinvertebrates. 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 tield, or in the laboratory. If
laboratory sorting can be performed within 24 hours, place samples immediately 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 (Table 6.13).

6.4.14 Atmospheric Deposition

Atmospheric deposition samples arc collected according to the National Atmospheric Deposition
Program (NADP/MDN) site operation manual. Individuals performing this type of collection
should also be familiar with the program’s QAPP and current SOP. Samples are preserved
according to Table 6.9,

The District uses Aerochem Metrics Wet/Dry Precipitation collectors. These automated
collectors are aluminum structures with two 3.5 gallon PVC buckets which serve as receptacles
for wet and dry deposition, although dry deposition samples are no longer collected and
processed by the District. An aluminum lid covers the wet side bucket under dry conditions.
When the humidity sensor detects rain, the lid rotates over the dry side bucket, uncovering the
wet side bucket. The wet buckets are collecled weekly. The buckets are capped (while using
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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 collectors, 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 processing the water 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). Any sample contaminated by non-
representative foreign matter such as guano, frogs, insects, lizards, or vegetative material are not
processed. The QA SOP for processing aimospheric deposition samples should be followed.
Quality control samples (equipment blanks, splits and field blanks) are submitted according to
routine QA procedures. )

Dry side buckets are inspected for contamination as above, and notes on the presence and nature
of any contamination are recorded into a field notebook.

6.4.15 Marsh Sampling by Helicopter

This section is specific to sample collection when transport by helicopter is necessary due to
inacessibility by other means.

Samples for inorganic analyses are collected in 2 L polyethylene sample bottles for each site and
each QC sample. Samples can also be collected directly into an intermediate container or using a
peristaltic pump.

6.4.15.1 Surface Water Collection Using Grab Sampler

1. After helicopter lands, wade out away from helicopter disturbance area, preferably

upstream if flow is visible and/or downwind.

Be careful to avoid weeds and the creation of turbidity.

Measure and record the total depth of the water using a long, rigid, graduated pole.

Don clean pair of PVC sampling gloves.

If water depth > 20 ¢m, immerse intermediate sample container(s) in an undisturbed

area at middle depth, upstream from the sampling personnel, ninse three times, and fill

to the boim.

Cap and label the container(s) and place on wet ice.

7. Measure and record Depth, Temperature, pH, Conductivity and DO at middle depth
in sampling area using a multi-parameter tield instrument.

8. Gather equiptment, walk back to helicopter, and place samples in a cooler.

-l ol

o,

6.4.15.2 Surface Water Collection Using Peristaltic Pump

Platform sampling:

1. After the helicopter lands at the South end of the platform, walk to the North end of
the platform, which is the usual upstream side.

2. Set up peristaltic pump and place a screen on the intake end of the tubing (to block

large chunks of algae and plant material from flowing into the sample). Place the end
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of the tube into the water column at middle depth being sure not to disturb sediments.
Tum the purnp on and let the water run for about 10-15 seconds 1o rinse the tube.

3. Put on plastic gloves and begin to fill unfiltered sample bottles, being sure to rinse the
bottle 3 times before collecting sample. Also, make sure to look in the bottle to see if
the sample is clean and particulate-free. For filtered samples, place in-line filter on
the outflow end of tube and let the water flow through filter for a few seconds. Rinse
bottles 3 times and fill.

4. After all the bottles are full, acidify appropriate samples and place in bag.

5. Record water depth measurement and Hydrolab readings (once again being sure not
to disturb sediments with probe).

6. Gather equipment, walk back to helicopter, and place samples in a cooler.

Pontoon Sampling:
1. The pilot lands the helicopter partially on the vegetation so that it will stay in one-

place to minimize disturbance to the water column.

2. One person steps out onto the pontoon and attaches the end of the pump tube (which
has a screen) to a long pole that extends about 10 to 15 feet from the helicopter. The
pole is extended out into the open water and finds a spot that appears undisturbed.
The end of the tube is submerged in the water column at middle depth.

3. When an appropriate sampling spot has been found the person in the helicopter tums
on the petstaltic pump and begins to sample, making sure the sample is clean and
particulate-free. If the sample is not clean, the pole is moved to another spot until a
clean sample can be obtained

4. The procedure for filling sample bottles is the same as above.

5. When bottles are filled, the person on the pontoon records a water depth measurement
and Hydrolab readings from the pontoen.

6. Stow equipment properly and place samples in cooler.

6.4.15.3 Sediment Sampling
Should the trip require sediment collection, samples are processed on site into appropriate
containers as per techniques referenced in Section 6.4.4.

6.4.15.4 Sample Processing and Preservation
Within four hours of sample collection, aliquots are processed from the large intermediate
containers into more appropriate containers for lab analyses. Samples are processed and placed
into appropriate sample containers and preserved according to the procedure stated in Figure 6.1.

6.5 Documentation

The following is a list of the field records that are maintained.
1. Chemistry Field Data Log
2. Bound field notebook (project specific)
3. Documentation of any significant problem encountered in the field

Established criteria for completion of the field notebook are detailed in Section 7.1 and Appendix
H.
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6.6 Preservation

Holding times and preservation techniques for each parameter are given in Tables 6.9 to 6.12.
With the exception of trace metals ultra-trace mercury, atmospheric deposition, and marsh
sampling as described in Sections 6.4.12, 6.4.14 and 6.4.15, respectively, 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
prescrvative from the contract laboratory (VOCs), additional preservative is requested so it i8
available if needed. ACS reagent grade or better preservatives are used.

For unfiltered samples, the appropriate preservative is added 1o the sample bottle after the bottle
is filled. The bottle is capped and shaken after which a small amount of the sample is poured
onto a narrow range 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 proceduire is
followed until pH<2. The pH is 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 ficld notebook. For filtered samples, the acid is added after filtration following the procedure
outlined for unfiltered samples. Fresh preservatives are obtained from stocks biweekly or as
needed for all sampling trips. Preservatives are taken into the field in polyethylene dropper
bottles that are in good physical condition.

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 all 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, and sample chain of custody sheets are included with
the samples. Insulated coolers are used for sample shipment and are sealed with shipping tape
and tamper proof seal to avoid tampering. If samples must be kept at 4°C, wet ice is used during
shipping. For ultra-trace mercury sampling, blue ice is used instead of wet ice,

6.8 Field Waste Disposal

All field generated wastes and purge waters are disposed of properly in a manner that will not
contaminate the sampling site. The SFWMD does not sample hazardous waste sites so the only
field generated wastes are acids and isopropy! alcohol. The isopropyl alcohol is containerized for
proper disposal. Acids are diluted and disposed of on site in a location that will not contaminate
the sampling arca; no concentrated acids are taken into the field during SFWMD sampling trips.
The calibration standards for field parameters are flushed inta the sanitary sewer.
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Table 6.9 Holding Time and Preservation for Water Inorganics

1

Parameter Holding Time Preservation Container & Size

Alkaline Phosphatase 24 hours Caol, 4°C Plastic, 125 ml

Alkalinity 14 days Cool, 4°C Plastic, 123 ml

Ammonia 28 days Cool, 4°C, pH<2 Plastic, 60 ml
(Ha504)

Biochemical Oxygen 48 hours Cool, 4°C Plastic, 500 ml

Demand

Carbonaceous Biochemical 48 hours Cool, 4°C Plastic, 500 ml

Oxygen Demand

Chemical Oxygen Demand 28 days Cool, 4°C, Plastic, 125 ml
pH=2(H,80),) -

Chioride 28 days None required Plastic, 60 ml :

Chlorine, Totiil Residual Analyze None required Plastic/glass, 250 ml

immediately

Chromium VI 24 hours Cool, 4°C Plastic, 250 ml

Colar 48 hours Coul, 4°C Plastic, 60 mi

Fluoride 28 days None required Plastic, 500 ml

Ingrganic Carbon 14 days Cool, 4°C Plastic, 125 ml®

pH Analyze None required Plastic, 125 ml

immediately

Kjeldah] nitrogen 28 dayy Cool, 4°C, pH=2 Plastic, 125 ml
(H1,50,)

Mercury 28 days pH<2 (HCL) Teflon, 125 ml

Metals 6 months pH=2 (HNQ,) Plastic, 250 ml

Nitrate + nitrite 28 days Cool, 4°C, pH=2 Plastic, 50 ml
(H504)

Nitrite 48 hours Cool, 4°C Plastic, 60 ml

(il and Grease 28 days Cool, 4°C, pH<2 Glass, 1 Liter
(H]_SOJ-)

Organic Carbon 28 days Cool, 4°C, Plastic, 125 ml
pH<2(H,50.)

Orthophosphate 438 hours Tiilter immediately, cool, Plastic, 60 ml
4°C

Total phosphorus 28 days Cool, 4°C, pH=2 Plastie, 125 ml
(HgSOd-)

Residue, filterable, 7 days Cool, 4°C Plastic, 500 ml®

nonfilterable, volatile

Silica 28 days Cool, 4°C Plastic, 60 ml

Specific conductance 28 days Cool, 4°C Plastic, 500 ml®

Sulfide 7 days Cool, 4°C, 20 drops Zing Plastic, 250 ml
Acetate+ NaOH wo pH
=0

Sulfare 28 days Cool, 4°C Flastic, 60 ml

Turbidity 48 hours Cool, 4°C Plastic, 500 mI®

(1) From 40 CFR, Parl |36, Table Il (7-1-90)

(2) Not listed in 40 CFR, Part 136, Table I (7-1-903)
(33 250 ml plastic bortle may be used if BOD is not requested
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Table 6.10 Holding Time and Preservation for Water Organics

Parameter Holding Time Preservation’ Container & Slze

VYolatile (Purgeable) 14 days (preserved with 1:1 Coaol, 4°C Glass, 40 ml, Teflon lined
Organics HC1), 7 days {unpreserved) septum

Base neutral acid extractable 7 days until extraction, 40 Cool, 4°C Amber Glass, 1 L, Teflon hined
compounds days after extraction cap

Organochlorine Pesticides 7 days until extraction, 40 Cool, 4°C Amber Glass, 1 L, Teflon lined
and PCB's days after extraction cap

(1) If Residual chlorine is present, Sodium Thiosulfats (Nay5,0,) is added to the sample vial first. The vial is then filled (o almost full volume wath
sample, acid is added, and [inally the vial is filled a5 per procedure.
Muore: It is nol recommended o mix the two preservatives (and sample) together in an intermediate vessel.

Table 6.11 Holding

Times and Preservation for Sediments, Soils and Tissues'

Parameter Holding Time Preservation Container & Size
Volatile organics 14 d Caol, 4°C Glass, 4 oz, wide mouth with Teflon/silicone
| (high level) scptum
Volatile organics 48 hrs (if un- Cuool, 4°C 40 mL septum-sealed vial with PTFE lined sepla
(low level) preserved)
14 days (if frozen) Freeze

Semivolatile
GrEanics

14 days until Cool, 4°C
extraction, 40 days

afier extraclion

(ilass, 8 oz. wide mouth with Teflon/silicons

septum (50 grams)

Inorpanics®

Total metals 6 months Cool, 4°C Glass or plastic, 8 oz. wide mouth
Mercury 28 days Cool, 4°C Giass or plastic, 8 oz. wide mouth
Or freeze Plastic, if samples are to be frozen.
Nutrients Not Specified Coal, 4°C Glags, 500 ml or plastic, 8 oz. wide mouth with

Teflon lined closure

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

Table 6.12 Holding Times and Preservation for Biologicals

Paramecter Holding Time Preservation Container &
Size
Chlorophyll (i) 24 hours to filter (1) Coal, 4°C, dark, filter Amber Plastic
(ii) 21 days after filtration with MgCOs, 1-2L

(1i) Filter frozen (until

testing)
Benthic Preserved in the tield with formalin, 10% buffered formalin, then Glass or Plastic
Macroinvertebrates then ethanol in the laboratory or placed 70% ethanol

on ice and preserved with formalin
within 8 hours, then preserved with
ethanol
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6.9 Field Reagent and Standard Storage

Table 6.13. Reagent, Solvent and Standard Storage

Chemical Method of Storage

Sulfuric Acid Stored in original containers in vented acid storage cabinet. Acid stocks are
Nitric Acid stored according to chemical compatibility. Acid preservatives are transported
Phosphoric Acid in the field in 25 mL polyethylene dropper bottles.

Isopropyl Alcohol

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

pH Standards Stored in cabinet designated for standard and reagent
storage. Cabinet is in air conditioned laboratory.

- Standards taken into the field in polyethylene bottles.
Conductivity Stored in cabinet designated for standard and reagent
Standards storage. Cabinet i3 in air conditioned laboratory.

Standards taken into the field in polyethylene bottles.

Formalin (10%) Stored in cabinet designated for standard and reagent
storage. Cabinet is in air conditioned laboratory. Taken
into the field in polyethylene bottles.

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

Sodium Hydroxide Stored in polyethylenc dropper bottles as provided by contract labs.

Transported to the field in polyethylene bottles. Stored in cabinet designed for
standard and reagent storage.

Zinc Acetate

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

Hydrochloric Acid Stored in original container. Used for field decontamination and to preserve
mercury samples in the lab.
Analyte Free Water For inorganics sampling, the analyte free water shall be stored in an opaque

HDPE container for a maximum of 2 weeks. For organics (except VOCs)
sampling, the analyte free water shall be stored in glass containers for a
maximum of 1 week. When VOCs are part of the sampling protocol, analyte
free water shall be stored for a maximum of 24 hours. In all cases, avoid
excessive sunlight and high temperatures. Keep containers sealed to prevent
introduction of possible contaminants.
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7.0 SAMPLE CUSTODY

A verifiable trail of documentation for cach sample must be maintained from the time of sample
collection through the analytical laboratory o the final reporting or archiving of data.

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 (Fig. 7.1) and obtains the appropriale size
pre-cleaned botlles rom the bottle storage arca.

The field sheets become a parl of the project records maintained by the project manager. Original
copies of the Chemistry Field Data Log or header sheets are retained by the laboratory. Original field
noles are retained by the project sampling group, copies of lield notes arc supplied to QA unit for paper
and electronic filing. Entries on all records, laboralory and field, arc made in waterproof ink. All
corrcctions must be made using a single line (through incorrect cntry, and the comrections must be
initialed and dated by the person making the correction. All field documentation is signed or initialed
by the field personnel. Figures 7.4 and 7.5 shows manually uscd Ficld Data Log. Laboratory
Information Management System (LIMS)-generated log, containing the same information, is used for
most projects. The log includes the site name or slation code, the date and time of sample collection,
the signature of the person relinquishing the samples, the ficld 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, and record the corresponding laboratory
sample numbers.

A guideline in documenting sampling activities and field condition is included in Appendix 11 Figures
7.2 and 7.3 show the sample labels. Tnformation on the label includes project code, the date and time
the sample was taken, and the sample number. Sample numbers are unique scquential numbers
senerated by LIMS during pre-log-in. On-going LIMS enhancement would allow the use of harcoding.

In most cases, samples are delivered to the laboratory by the field sample collectors. Common carrier
or contractor’s courier is used when necessary. Samples with header sheets are placed inside ice
coolers and the coolers are sealed with packing lape. The carrict’s airway bill or mailing labcl is used
Lo specifly addressee and other information.

The data from the Chemistry Field Data Log, including field measurcments, are manually entered into
the LIMS as shown in Figure 7.6 and 7.7. This data cntry process automatically generates a unique
sequential number consisting of the login group hyphenated with the number of the sample for that
aroup. A login proup is defined as a group of samples collected by the same collector(s) on a given
day, which may include more than one project. 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 Checklist

PROGRAM: DATE: PROGRAM CODE:
{Routine / Quarterly / Bi-Annual)

* Cellular Phone * Sign Out Vehicle
— *5ipn Cut Board _ *(Fus Vehicle
* Maps ___* Maintenance Cheek
* Vehicle Packet/Credit Cards * Coolers/Ice
* Pre-Cleaned Buckerts * Syringes
* Filtration Unil ____ o Preccleaned Sampling Bottle

* Processing Tray

* Calibrated Hydrolab ¥ Field Data Togs
* Field Notebook * Walerproof Pens
* Labels or Tags/Rubber Bands

* Acids- 12504 / IINO3 * CGroggles, Gloves
* pH Test Sirips o2 5 Gallons DT Water
. *Bottles: 250ml-___, 125ml- , 60ml- ___, 250ml/TM- , 1258mU/Hpg-_ , 500ml-___ 1 liter- ,
# Bollles: One Liler Boule for Chlorophyll
# Stations: Routine / As Specified:
* Keys:
PERSONAL ITEMS
* Wutch * Bunglasses _ X Deinking Water * Hat
* Sunscreen * Ruin gear * ool # Mnsquito Repellent

POST TRIP PROCEDURES
... ¥Check thar coolers contain ice and check mark the Asamples in ice” box on the log in sheet

* Korl Samples in Sequence and by Label/Tag Color
* Place Samples in Relrigerator marked "incoming samples”

___ *8ipn Chain of Custody Sheet/Get Time Stamp
* Plaee Chain of Custody Sheel on the "o be logged in™ board

___*Return Clean Bortles to Lab
* Sepurate liller Holders and place in Soak Solution
* Pluce Dirly Bottles in Washing area
* Replace Waler in Hydrolab Stand (Tap Warter Only!)
* Clean Qut Vehicle

—*Fill Out Trip TickevReturn Keys
* Return Field Notebooks w Office; copy field notes and attach to header shect
* Reporl Equipmeni(Vehicle, Hydrolab, ewc.) Problems to Suparvisor
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Figure 7.2
Sample Submission Diagram fer Unfiltered Water
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Figure 7.3
Sample Submission Diagram for Filtered Water
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Figure 7.6 Sample Log-In to LIMS
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Figure 7.7 Field measurement data input screen
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The sample preparation (digestion) records are maintained with the analytical run. A sample of
digestion log template is shown in Figure 7.8. The mformation required is the laboratory sample
number, standards, QC samples, dilution lactors, person preparing the samples, and the date of
preparation. A sample of QC/instrument log template is shown in Figure 7.5,

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 arc used as contract laboratories. The pre-cleaned sample
containers reeeived from the contract laboratory are delivered to the project manager who is
responsible for their secured storage.

7.2 Field Custody Protocols

The samples are labeled ut Lthe time of collection using watcrproof labels which have been [illed oul
with waterproof pens. The labels are affixed directly to the sample botlles. Somge bottlcs may come
with pre-attached labels already affixed 1o the bottles which may also be used.

Every project is required to be registered in LIMS and DBHYDRO databascs and is assigned a unique
one to four character project code. The sample field numbers are generated by LIMS during pre-login.
and is designated with a letter “P.” pre-login batch#, and sample numbers. The field sample (P)
numbers are associated with the station (site) code on the Chemistry Field Data Log and in the field
notchbook. 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 (LIMS),
and final data archival.

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

All physical parameter measurements obtained in the field are written on the Chemistry Field Data Log
shown in Figure 7.4 al the time of sumple collection. In-situ mcasurements may include lemperature,
pH, specific conductivity, dissolved oxygen, oxidation-reduction polential, Secchi disc depth, total
column depth, turbidity and salinity, Other information that must be noted on this form includes
project code, collector ID, sample numbcer, date and time of collection, station or site ID, types of QC
samplcs coliceted (when and where collected), depth from which sample was collected, flow
conditions, requesled parameters, and chain of custody documentation. Beginning and ending times of
any composite sampling is noted. Additional information on this form includes upstrcam/downstream
notation, discharge information, weather, sample lype, and a comments scction. Comment entries may
include other information such as field condition, problems with sampling, start o autosampler
collection, samplc volumes, cte.
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DIGESTION LOG
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Figure 7.7 Digestion Log
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$r4n,  Quality Control Results  Parameter:

Instrument; Analyst: Date:
Method #: Waorkgroup i:

il

o % RAec.= Spk.Sample - Corr. Walus x100
i Spk.Conc
Waive'l] P

;] i
v ”d ﬁai AFD =valug 1 -valus 2 « 100

Mean

i

Comments:

Note: Attach sample ID table to QC form and copy both far flling In Instrument log book.

Figure 7.8 Quality Control and Instrument Log Form
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Relevant field observations are noted in a bound waterprool notcbook at the time of
sample collection. These include sample number, station or site name, date and time,
weather, flow conditions, waler color, water smell, water clarity, weed conditions,
number of drops and type of acid added (o each bottle, persons other than sampling
personnel at the site, type of purging and sampling equipment used with corresponding
D# (if available), field decontamination performed and if applicable, wave height,
bottom conditions, #lgae description, use of boats and/or other fuel powered equipment.
Il no sample is collected from a scheduled site, detailed explanation must be noted on the
field notcbook and entered on the Chemistry Field Log as “NOB” for no bottle.

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, dale 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 rale when the sample was collected.

A monitor well database is kept [or all of the wells that are sampled by the SEWMD.
This includes the following information: well casing material, well diamcter, type of
casing, screen diameter, screen type, total depth of the well, casing depth, method of well
installation, date of well installation, driller’s name, lalitude, longitude, measuring point
elevation, and land surface clevation. In addition, new wells installed by the SEWMD
also have the drilling mud type and name recorded. For sediments, the depth at which the
sample is Laken is recorded. Drilling/boring information is not used for sampling.

7.2.1 Sample Transport

Following collection of the sample, the bottles are sealed, tagged, and returned to the
laboratory. For in-house samples, bottles are placed in designated sample refrigerator. It
the samples are for shipment to the contract luboratory, samples, with appropriatc sample
label and chain of custody form, are packed in coolers with bubble wrap or other
appropriate packing material to avoid breakage. Samples for VOC analysis are placed
into a separate bubble-pack bag for cach station. Chain of custody forms are enclosed in a
plastic bag for protection from water damage. Samnples are kept at 4°C with wet ice (blue
ice for ultra-trace mereury). 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 reccipts are retained. Chain of custody forms are
returned to SFWMD with the analytical results.

7.2.2 Sample Transmittal

The Chemistry Field Data Log and examples of the sample tags are shown in Figures 7.2
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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
paramelers in figure 7.4), method of preservation, whether or not the samples arc still in
wet ice, and limited comments about the sample or sample containcr.

7.3 Laboratory Operations

The samples are brought 1o the laboratory by the [ield sampling personnel and those
samples to be analyzed by the SFWMD laboratory are placed in the designated
relrigerator. 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 arc given
1o the person responsible for logging-in the samplc. The information from the Chemistry
Ficld Data Log is entered into the LIMS and a laboratory sample number 1s generated by
LIMS consisting of a login group hyphenated with the number of the samplc within the
group. For example, L1001-1 is the first sample of the first login group. The person
logging-in the samples records the LIMS numbers on the Chemistry Ficld Data Log,
inilials and dates the Jorm at the time the samples arc lopged (in the "received by”
section). The [.LIMS numbers, date logged, and initials of the logger arc 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 atlached to the sample
field tag or directly to the sample container. As each sample is labeled, the technician
checks the proper match of field and LIMS numbers, and examincs the sample bottle for
Jeakage, cracks, and any other obvious laults. Five percent of the samples (at least one
from cach batch) arc checked for proper preservation. The results of this check are
documented in a bound notebook.

7.3.1 Sample Rejection

The following criteria shall be used to reject samples in the laboratory, discontinuing the

analytical process at whatever stage the violation 15 discovered:

» Cracked or broken sample containers when no alternate container is available.

* Incorrect preservation, including cases when samples were not in ice, and when no
procedure exists to render the sample valid.

» A sample that is out of holding time.

» Presence of obvious sample contamination from foreign matter in the sample (animal
parts, insects, etc.)

s A sample is obviously mislabeled, e.g. a sample labeled as a blank and vice versa.

* Absence of or incomplete information on the Chemistry Field Data Log.

« Precsence of potential hazard that is beyond the normal handling in the laboratory.

Whenever such criteria are discovered, the problem will be documented and approval for
rejection of the samples shall be obtained rom the lab supervisor and the QA unil.
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7.3.2 Sample Security, Accessibility, and Storage

The samples are accessible to the laboratory and field staft during working hours. The
doors to the exterior of the building arc locked when the lusl member of the staff leaves
for the day. The only persons authorized Lo be in the laboratory are the laboratory staft
and the sampling personnel delivering samples. All visitors must be escorted by a
member of the division staft.

Samples are stored in refrigerators desipnated for sample storage only. No VOCs are
stored in the laboratory refrigerators and standurd and chemical solutions are slored in
scparate refrigerators specifically designated for that purpose.

Clearly identified sample digestates are stored on laboratory counters until they arc
analyzed and are in custody of individual analyst/prep technician during that time.

7.3.3 Sample Distribution and Tracking

The analysts query the LIMS database daily [or samples requiring their assigned analyses
and gencrate work groups for these samples. Analysts arc 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 analyacs.

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 QA releasc of the results, the luboratory
supervisor generates a sample disposal list. Designaled laboratory staff then removes the
samples which are included on the disposal list and disposed of by diluting and dumping
into the sanitary sewer, The staws of the sample is changed from NEED to DONE in the
disposal department in LIMS.

7.3.4 Interlab Custody

The SFWMD has only one laboratory and may transfer samples to overflow laboratorics
when necessary, such as in the event of catastrophic failure. Samples are transported Lo a
contract lab by common carricr or laboratory courier accompanied by the log in sheets
and the contract lab's chain of custody. The contract laboratory is responsible for
immediately reporting any discrepancy or missing or damaged samples to SFWMD. Final
resolution of discrepancies is the responsibility of the District project manager. On-going
LIMS enhancement would provide a better tracking of samples scnt to contract
laboratories and data received from them.
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7.4 Electronic Data Records

Instrument data files, including data plots, sample tables, and raw data are stored in
individual computer for at least three months. These data arc then transferred into
diskelles and stored in the laboratory. A LIMS database is used by SFWMD for sample
tracking, data storage, and data reduction. Electronic copies of ficld notcs are also
maintained.

7.4.1 Security System

The LIMS database has several levels of security. The Staff Programmer Analysl
responsible for its operation and mainlenance has the highest level of securily and can
access all information and programs in LIMS. The analysts can enter analytical reaults,
and may modify the sample information or resulls in LIMS only upon providing Good
Autlomated Lab Protocol (GALP) comments and only before supervisory approval on the
data has been done. After than, the analyst must obtain approval from the supervisor and
the Laboratory QA Officer 1o modily resulls or information. The project managers can
only read and print results. User names and passwords ave assigned to each person and
cach level of user corresponds to level of security and permission in LIMS. Back up of
both the file system and database 15 performed daily so that in the event of a calastrophe,
only one day of dala would be lost. One week's worth of system files is stored in the
vault.

7.4.2 Electronic Data Transler

Data files rom instrument PCs are transferred electronically into LIMS. Tpon review
and final approval, the laboratory QA officer releases the data from LIMS, which are then
archived into the District’s DBHYDRO database. All data at SFWMD is public
information through an on-line database code named REMO that can be accessed directly
by registercd public users. Requests for data are handled by a designated staff in Water
Resources Evaluation Department. For all data transmitted electronically, (e.g. by
modem, or diskettes), hard copics arc sent via mail following data transmittal.

7.4.4 Documentation and Verification

All LIMS documentation, including project registrations, request for changes, elc., i3
maintained by the LTMS administrator. Ficld personnel and laboratory staff are
responsible for maintaining the documentation records and the maintenance logs during
data collection and analysis. The documentation for all instrument sollware is located in
the laboratory at the instrument. Software problems are included in the maintenance log
for the instrument. Sollware revisions are installed and the records maintained by the
laboratory supervisor or the QA unit.
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Softwarc is verified by comparing the results generated by the new software Lo the results
from the old software [or at least six analytical runs or by other means of calculation. The
QC results are also uscd to show that the software is performing correctly.

Data entry is verified by comparing the results obtained by the instrument software to Lhe
results entered into the database. Manual data enlry is verificd by comparing the results
in the database to the results on the data cntry forms.

All original hard copies of analytical runs are kept in the QA unit filing area. Any
division statf requesting these documents must sign them out and return the documents
promptly to the same location.



Section 8.0
6/15/99
Page 1 of 3

8.0 Analytical Procedures
The analytical procedures used by SEFWMD are listed in Section 5.0.
8.1 Field Screening Methods

A field screening method for soluble reactive phosphate (SRP) is used in the field to determine
samples which may be exceeding established limits (see appendix C). Field screening for
turbidity is also done for some projects. Data obtained from these field screenings are nsed only
to determine which samples should be sent to the laboratory for testing, based on project
requirements.

8.2 Laboratory Glassware Cleaning and Storage Procedures

For physical parameters and nutrients, the laboratory glassware is cleaned by washing with a
laboratory grade phosphate-free detergent solution, rinsing with D01, water, 10% hydrochloric,
and finally D.I. water. Once air or oven dried, glassware is stored capped, in cabinets, in the
appropriate analytical or digestion arca.

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.

A complete supply of glassware is dedicated for use in the metals laboratory, Pipettes arc soaked
in 1% lab grade detergent (Liquinox™ or equivalent), and cleaned in a pipette washer using three
volumes of D. I water followed by soaking in 20% HNQ; for 24 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 usc, 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% HNOQ; bath, rinsed with analytc free
water, allowed to air dry, and stored separately from other glassware in the metals analysis area.
Polyethylene or Teflon trace metal bottles are soaked in 20% nitric acid for a minimum of 24
hours, analyte free water rinsed, and stored in cabinets in the metals area filled with analyte free

watet.
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 gronnd water sources within the boundaries of the
SFWMD.

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 an autoanalyzer, with a colorimeter, eliminates the natural variation in color
perception found in the human eye and allows the lab to consistently report results regardless of
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which technician performs the analysis. Calibration of the instrument is done using known
concentrations of platinum cobalt solution. The procedure vsed is given in Appendix A.

Silica analysis is done using a method developed and validated by Alpkem for use in Rapid Flow
Analyzers. The adopted method reduces saltwater interferences. A copy of the modified method
15 included in Appendix B.

Alkaline phosphatase activity (APA) 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) 15 determined using a high temperature
combustion and infrared detection system following the EPA 415.1 for total organic carbon.
Method awas developed based also on alkalinity method (EPA 310.1). A copy of the procedure,
which has been validated and approved by FDEP, is included as Appendix F.

Trace mercury sample preparation and analytical procedure are modifications from EPA1631;
validation package has been submitted and the method has been approved by FDEP. Same
validation package will be sent to EPA for approval on its use for NPDES monitoring.

8.4 Laboratory Reagent Storage

 Chemical Method of Storage

Mineral acids (sulfuric, Stored in original containers in vented cabinet designed for acid

nitric, hydrochloric and storage. Storage is done based on chemical compatibility.

phosphoric acids)

Liguid bases Stored in original containers 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

N outside storage area. -

Dry chemicals Stored in original containers segregated by reactivity in the dry

chemical storage area. I

As each chemical is received, it is dated and initialed by the person unpacking it. When a new
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, phenol, chromium, and acetone 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 regulations.

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

Concentrated acids and bases are neutralized or diluted in the laboratory then poured down a
drain with copious amounts of water; diluted acids or acid solutions are poured directly down a
drain into the lab drainage system with copious amounts of water where the waste passes through
a neutralization tank on the way to the sanitary sewer system. Samples are disposed of 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

Listed on Tables 9.4 and 9.5 arc the calibration procedures and frequency used for the laboratory and field
instrumentation, respectively.

9.1 Instrumentation Lists
9.1.1 Laboratory Instrumentation

Manufacturer Model and Description

Hach Model 2100 AN Turbidimeter
Model 18900 Ratio Turbidimeler
Moadel 45600 COD Reactor

Fisher Scientific . Model 50 Jon Analyzer
pH Elecirodes
Model AB 15 pH Mcter
Model 21K/R Marathon Centrifuge
Model 307A BOD Incubator
Model SPT - IH Stereoscope

Orion Combination Fluoride Electrode
Model 162 Conductivily Meter
Model 960 Autochermistry System
pH Electrode with ATC

Meltler P160 Top Loading Balance
AF163 Analytical Balance
(2)AEL100 Analytical Balance

Bausch & Lomb Spectronic 501 Visible Spectropholometer

Dionex 4000i Ion Chromalograph
DX500 Ion Chromatograph

Alpkem (3)RIFA300 Rapid Flow Analyzer with PC workslation
(HREAS00 Rapid Flow Analyzer with PC workstation

Perkin Elmer 11008 Flame Atomic Absorplion Spectrophotometer
Z5100 Furnace Atomic Absorption Spectrophotometer
Optima 3000XL ICP Spectrometer
Lambda 6 UV-VIS Spectrophotometer

Shimadzu Model 5050A Total Organic Carbon Analyzer
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9.1.1 Laboratory Instrumentation (cont.)

Munulaciurer

Rosemouni. Dohrmann

Millipore
Barnstcad

YSI

Thermolyne

CEM
Tecator
Ultra Lum

Lachat

Powcrs Scicntific
Amenkooler
Jordan

Markel Forge

Model und Descriplion

DC-190 Tolal Organic Carbon Analyzer

Cytofluor 2350 Fluorescence Measurement System

Modcel 2250 Autoclave

Madel 59 DO Meler
Model 3905 DO Probe

(4) Moadel 9000 Oven

Furnatrol II Muffle Furnace

Type 37900 Culiure Incubator
MDS-2100 Microwave Digester

(2) Digestion System 40, 1016 Digester
Ultra Violet Digestion Cabinet
Quickchem 000 Mercury Analyzer
Quickchem 8000 Automated lon Analyzer
(2) BD-46 Digestion Blocks

(2) Refrigerator

Refmgeralor

Refrigerator

Autoclave
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2.1 Instrumentation Lists (cont,)
9,1.2 Field Instruments
Manufacturer Model and Descnplion
Hydrolab Model 4031 pH, Conductivity, ORP, and Temperature Meter

Model 4041 pH, Conductivity, DO, and Temperature Meter
Surveyor II pH, Conductivity, DO, Temperature, Salinity,
Surveyor Il pH, Conductivity, DO, Temp., Salinity

ORP, Turbidity and Depth Meter
Surveyor 4 pH, Conductivity, DO, and Temperature Meter

Solomat WPB03
YSI Model 58 Dissolved Oxygen Meler

Model 6000UPG Mulliprobe pH, Conductivity, DO, Temperature,
EH Turbidity

Model 600XL Muluprobe pH, Conductivity, DO, Temperature, EH
HF Scientific Model DRT-15CE Turbidity

Secchi Depth Disc
Licor Spherical Quantum sensors

9.2 Standard Receipt and Traccability

Standard stocks are received by the laboratory staff, initialed, dated, and storced in the designated area.
The preparation datcs of in-house primary stock solulions are recorded in a log book along with the
following information: analyte, concentration, supplicr, date opened, expiration date and date of
disposal. Only one botile of each purchased analyte stock solution may be in use at one time.
Purchased stock solutions arc replaced according to expiration date or sooner if the stock is depleted.
Manufacturcr’s certificates of analysis and/or records of traccability for purchased stock solutions are
filed in a notebook according to analyte or analytical category. Preparation logs are maintained for cach
standard stock. Working calibration standards are prepared at a frequency pre-determincd for cach
analyte, based on the stabilily of the chemical. Such trequency is specified in individual SOP and in
Table 9.1. The standard sources and preparation are given in Tables 9.1 and 9.2.

The calibration procedures for laboratory and field instruments are given in Tables 9.3 to 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 including the date and
time of calibration, technician, standards used, standard results and temperature, and instrument for the
field is recorded in the fietd note book.
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Calibration information for the laboratory is recorded in the QC log and includes the date of analysis,
standard values, instrument responsc values for the standards, correlation coefficient, results of
continuing and initial calibration, precision and accuracy rcsults, and samples analyzed.
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10.0 Preventative Maintenance

Preventative mainlenance is a necessary part of a success(ul quality assarance program. Time
must be allocated to clean and maintain all cquipment used for the collection and analysis ol a
sample. Equipment which is not operating properly may give unreliable results.

10.1 Equipment Maintenance

Field and laboratory equipment maintenance procedures are outlined in Tables 10.1 and 10.2,
respectively. Maintenance that cannot be performed by SFWMD personncl is done by the
manufacturer or its designee, and several of the instruments are covered by manulacturer’s
service contracts.

10.2 Maintenance Documentation

The field equipment maintenance activitics arc documented in bound notebooks assigned 1o each
instrument. Service reports for repairs that cannot be done by SEWMD personnel are kept on [file
by the Technician Supervisor.

The laboratory equipment maintenance activities, as listed in Table 10.2, are documented in a
scparatc bound notebook for cach instrument. Scrvice reports for repairs that cannot be done by
SEFWMD personnel are kept on file in a notebook located at the instrument.

10.3 Contingency Plans

The SFWMD has replacements for most critical instruments which can be used in the event of a
breakdown, Tnstrument service contracts are maintained on all major pieces of equipment and
responsc time is typically 48 hours. Overflow laboratories are contracted to provide analytical
gervices in the evenl ol a catastrophic lailure.
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Table 10.1 Field Equipment Maintenance Schedule

Instrument Specific Activity Frequency
Hydrolabs (all DO probe membrane and electrolyte changed Quarterly/As neaded
models)® Conduclivity sensors are sanded with emery cloth Quarterly

pIl and reference electrodes cleaned with methanol

Quarterly/As needed

pH reference elcetrode refilled with 3M KCI

Quarterly/As needed

Outside surfaces cleaned and rinsed with analyte [Tee waler

Diaily

Y 8 1 Multiprobe
Insirurnents™

pl/Redox combination probe cleaned with Tsopropanol, cotton swab
and rinsed w. 12.1. water

Monthly/ As needed

DO membrane and electrolyte solution changed

Monthly/Ax needed

1) sensorg sanded w/ provided sanding disk

As neaded

Conduvctivity probe cleaned w/ dilute Liquinox & soit hrush, rinsed
thoroughly w/ D.1. Waler

Monthly/As needed

Licor Sensors

Returncd to Factory (or Calibration

Semi-annually

Pumps (Gorman Rupp

Check il and add if needed

Before use

2ITP or Ilonda Drain pump of water, ringe inside thoroughly with water After uze

Centrifugal) Wipe clean of mud and grease After use
Change oil & filler Quurierly
Chanue spark plugs & adjust carburetor Quarlerly

Autosamplers Check hattery charpe & replace as needed Refore use
Check programming Before use
Check pumping volwne with 4 praduaed cvlinder Weekly
Check indicatine desiceunl & change as needed Weekly
Change pump tubing Quarterly
Clean liquid sensor Cuarterly

Clean intake abing strainer

Quarterly or as needed

Acrochem Collectors

Check lemperature of sensor plate by touching

Befure use

Remove & cap collection buckets

Weekly

Apply a few drops of water to sensor plale to check lid operation

Before use

Check for snug fitting lid aver collection bucket

Before use

Check temperature of sensar plate after operation to sce il warm Lo Lhe
Louch

Before use

Wipe top and battom ol lid & air dry

Before use

Install clean collection buckets Weekly
Honda Generator Rinse, wipe outside surlaces After usc
Peristaltic pump Rinse with D.I. water, wipe surfaces After use

Charge haltery Asz needed

Submersible pump

Wash all Tellon components of pump head with Liquinox, D 1. water,
1ICI and final D.I. rinse

Manthly or as needed

* For lomg-term deployed mulli-parameler units, internal batteries must also be changed once a year or according Lo
manufacturer’s specifications.
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Tahble 10.2 Laboratory Equipment Maintenance Schedule

Instrument

Specific Activity

Frequency

Llame Atomic
Ahsorption

Check gases

Belore each usc

Preventative maintenange

Semiannually

Nchulizer ¢leaned ultrasonically in Liquinnxm
solution, rinsed with tap water, dipped in 10% IINQ,
rinscd with [JT water.

Biweekly when in use

P ™ -
Burner head soaked in Liquinox ™ solution.

Alter cach use

Graphite furnace AA

Check gases

Belore cach use

Preventative maintenance

Scmiannually

Windows inspected and cleaned with isopropyl
aleohol.

Before each use

Tubes and plarforms inspected and changed

As needed

Furnace decontamination as reconunended by
manulaturer

Weekly or as needed

Atomic Eraission / ICP

Check pump & system wbing

Belore cach use

Inspect Torch & RE coil for deposits or moisture and
clean if necessary

Before each use

Inspect filters

Muonthly

Cleun nebulizer

Biweekly

Lilush 1orch wilth 5% HNO, then DI

After each use

Pump uir through spray chamber

After each use

Flow Analyzers
Alpkem RTFA300
Alpkem RFASN)

Inspect all tubing and Fittings

Before each use

Wash manifold/flow cell

Before and afier each use

Inspeet fillers Weekly
Replace pumnp tubes Biweckly
Clean rollers & prease Monthly

Preventative maihtenance

Hemi-annually

Ion Chromatograph

Check tbing and fittings for leaks

Before cach ose

Clean columns and change bed supports

Monthly

Preventative maintenance

Semi-annually

Carbon Analyzer

Check/replace O-rings

Weekly or as needed

Chanpe acid Duily
Replace copper & plass wool 6 monrhs
Replace gas filler s neaeded

[nspect/replace combustion tube and catalyst

6 months or as needed
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Table 10.2 Laboratory Equipment Maintenance Schedule (¢con’t)

Instrument Specific Activity Frequency
pH Meter Rinse electrode with DI water Before and afler each use
Add relerence solution As needed
Conductivity Meter Ringe electrode with DI waler Before and after each use
Dissolved Oxypgen Rinse probe with DI waler Before and after each use
Meter Prabe membrane and elecurolyre changed Quarterly or a5 needed
Turbidimeter Clean cuvettes Retore each use
Adjust calibration Annually
Specctrophotometer Clean floweell / cuvette Belore and after each use
Change pump tubes (il using sipper) As needed; at least monthly
Fluorometer Service mainenance Annual or as needed
Ovens Check temperature Daily when in use
Refrigerators Check temperature Duaily
Analytical Ralances Clean weighing compartment Aller euch use
Clean interior/exterior Monthly
Calibration cheek against class § weights Monthly or as needed
Calibration service & inspection Semi-annually
TEN digestion blocks/ | Check temperatura Weekly
COD Reactor Clean blocks Monthly or as needed
Centrifuge Clean holder Afler each use
Clean walls After each use
Autoclave Check walter level Before each use
Clean interior and replace water Before each use
Check pressure during operation During each usc
BOD Incubalor Cheek temperature T'wice daily when in use
Lachat QuikChem™ Clean surfaces and deteclors Before and after each use
Mercury Analyzer
[lush pump tubes Before and alter cach use
Replace pump wbes Biweekly or as needed
Clean detectors Before and afier each use
Clean rods/moving parts Muonthly
Cheek diseoloration ol Perma Pure Dryer Semi-annuvally
Replace inner membrane of T*erma Pure Dryer Annuully
Ultra-Lum UV Wipe dawn interior and exterior Daily or as needed
Dipester
MDS — 2100 Dipester | Cheek door, seals and cleaning Monthly
Wipe microwave cavily Maonthly

Clean cavity exhaust outlel Weekly
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11.0 Quality Control Checks, Routines to Assess Precision and Accuracy, and Calculation of
Method Detection Limits

Data quality assessment is based on the precision and accuracy checks in the field and laboratory. The
definitions of each type of quality control checks can be found in DER QA-001/90, Appendix C.

11.1 Field Quality Control Checks

The field QC 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. All QC samples are processed, preserved, handled as and submitted to the laboratory along
with routine samples for a given trip. Field QA/QC requirements are applied on a trip basis,
independent of projects. Additional QCs, other than minimum required, maybe collected to satisfy
specific QAPP requirements.

The field QC check samples consist of the following:

Field Blank (FB)

A D.I water sample poured directly into the sample container on site, preserved and kept open until
sample collection is completed for the routing sample at that site.

Replicate Sample (RS)/Field Duplicate (FD)
‘Two or more samples collected simultaneously from the same source. RS or FD data are used to
evaluate sampling precision. FDs are also used to evaluate field variability.

Split Sample (8S)

‘Two or more samples that are taken from the same sample collection event; all bottles are filled from
the same sample collection device or sample composite. S8 are usually collected for inter-laboratory
comparison with one part of each porticn of the split sent to each laboratory in the comparison study.
Splits may also be collected and submitted to one laboratory to assess analytical precision.

Equipment Blank (EB)

To evaluate the effectiveness of lab decontamination, EBs are collected before sample collection
begins. EBs are also collected at a rate of one every 20 samples thereafter, or more often according to
the requirements of the sampling event. After field cleaning of sampling equipment, the finat DI water
rinse is collected and analyzed as an EB. EBs are prepared by pouring 1 L of DI water into the sample
collection container and through each piece of sampling equipment. For trips requiring more than 1 L
of water, the volume required to fill the sammple bottles may be used. This volume will vary by project
and must be documented in the field logbook. In cases when peristaltic pump is used, the water should
be pumped through the entire sampling train in accordance with the project SOP, then collected as an
EB. The EB is processed, preserved and handled as a routine sample.

Trip Blank (TB)

Analyte free water blank (VOCs and ultra-trace mercury only) prepared before sample containers are
transported to the field. Trip blanks remain unopened and are handled in the same manner as the
samples.



Section 11.0
10/27/99
Page 2 of 6

Table 11.1 Field Quality Control Checks

parameter instruments)

Type # Samples | Frequency (All Parameter Groups)
per Trip

Equipment Blank, Pre- =20 1 blank prior to sampling on-site and 1 blank for every
cleaned Equipment. 20 additional samples (or portion of 20 samples)
Equipment Blank, Field =20 1 blank for every 20 samples taken from field cleaned
Cleaned Equipment. equipment
Trip Blank 1 ormore | 1 for each volatile organic method
(VOC and Ulira-trace per cooler used to transport samples
Mercury Collection)
Field Duplicate/Replicate 1-10 1 field duplicate/replicate + 1 split
Split Samples 11-20 2 field duplicates/replicates + 2 splits

21-30 3 field duplicates/replicates + 3 splits

=30 ! for every 10 samples

Field Blank 1-20 1 field blank

21-40 2 field blanks

=>4() 1 for every 20 samples

Field Measurements 1 or more | 1 at the end of the day or within 24 hours of initial
QC Check Standards. calibration
(multi-parameter instruments
only)
Field Measurements (Single l ormore | Every 4 hours and at the end of the day




Section 11.0
10/27/99
Page 3 of 6

11.2 Laboratory Quality Control Checks

The laboratory QC checks are listed in Table 11.2. These requirements are minimum standards for the
operation of the laboratory; additional QC checks may be performed to further assess the operation of
individual procedures, or if requested by a supervisor, the QA unit, or the DEP or DHRS.

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 | At least 1 per run and 1 per 20 samples analyzed; if more
sample preparation) than one matrix, 1 from each matrix,

Quality Control Check Samples (PE) | Blind Performance Evaluation Samples-.analyzed in
duplicate at least semiannually*

Quality Control Check Standards Analyzed at the beginning of each analytical run to verify

(QC) standard curve. One QC is also analyzed at the end of the
analytical run.

Duplicate Samples (Dup or Rpt) At least 1 per run and 1 per 20 samples analyzed; if more
than one matrix, | from each matrix.

Spike Duplicate (SpkDup) Used in place of Dup or Rpt when analyte is suspected to be

<10xMDL for a reasonable precision assessment, ex. Trace
metals, Hz, NO-.

Continuing Calibration Standard 1 per 20 samples in an analytical set (at least one in each
(CCV) batch is at a concentration of 1-2 times the PQL).

* If blind QC dala is not acceptable, results are reported to DEP in the QA Report.

11.3 Species Identification

The SFWMD maintains the following in-house specimen collections for species identification:

1. Herbarium

2- Estuarnine 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 in-house using 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%.
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11.4 Routine Methods Used to Assess Precision and Accuracy

11.4.1 Definitions

Accuracy can be defined as the agreement between the actual obtained result and the expected result.

QC check samples having a known or "true” value are used to test for the accuracy of a measurement
system.

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 and is a quantifiable indication of variations
introduced by the analytical system over a given time period.

11.4.2 Reportable Data for Field QC Samples

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

Percent Relative Standard Deviation for precision of routine, split and replicate samples.

%RSD =5 *100 where 5 = Standard Deviation, and X = mean
X

Relative Percent Differences for precision of duplicates.

RPD = abs[A-B] *200 where A and B are the analytical values for the
A+B two duplicate samples

The QC data is kept in spreadsheets and LIMS database, and maybe transformed into QC charts.
Quarterly QC limits are supplied to the laboratory staff and used as guide by the laboratory analysts
and supervisors in accepting analytical runs. The formulas for calculating control limits are based on
the standard deviation of at least 6 measurements and preferably 20 measurements for each type of
sample. The standard deviation is calculated according to the following formula:

- s= [ Z(X-X)? 1112
[ @1 ]

where X i3 the mean, X, is an individual value, and n is the number of values.

The wamning limits for field parameters are 2s while controt limits are 35 from the mean.

Acceptability criteria for blanks (FB, EB) is currently set at 2x MDL. Blanks that do not pass this
critena are confirmed through rework and if confirmed, data for the blank and associated samples that
maybe affected (values«<3x blank value) are flagged.
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11.4.3 Reportable Data for Laboratory QC Samples

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

Accuracy may be quantified by comparing results obtained for QC check samples to their true values
and caleulating a percent recovery using the following equation:

% Recovery = [ Experimental ]* 100

L Known |

The values obtained for a matrix spike are used to evaluate any matrix interference. Spike recovery is
caleulated using the following equation: '

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

Accuracy data, obtained from QC and spike recoveries, may be used as an indication of analytical
bias. The target control limits for accuracy are calculated for each analyte, based on quarterly
performance, or are a default value of 30-110% of the known true value.

To determine the precision analyses performed in the SFWMD laboratory, one sample is chosen at
random from each group of 20 samples as the repeat (or replicate) sample for each parameter. Each
replicate sample is then analyzed twice during the analytical run, and the precision of the analysis is
calculated from the precision of the replicate determinations analyzed during the run using the
following equation:

RPD = abs[A-B] *200 where A and B are the analytical values for the
A+B two duplicate samples

On a daily basis, the results obtained for each of the quality control checks used are compared to the
acceptable limts for precision and accuracy. Target limits are set based on prior performance or at a
default value of 10% of the known true values.

The procedures used to determine precision and accuracy are given in Table 11.4.

11.4.4 Method Detection and Practical Quantitation Limits

The method detection limits (MDLs) are determined by the procedures in 40 CFR Part 136, Appendix
B. They are updated annually and when necessary due to equipment or procedural changes. See

Tables 5.1, 5.2 & 5.3 for current MDLs.

The practical quantitation limit (PQL) is 12 times the pooled standard deviations derived from the
procedures to determine the MDL, or roughly 4 times the MDL.
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12.0 Data Reduction, Validation and Reporting

12.1 Data Reduction
12.1.1 Field Reportable Data

All field measurement data are directly read from the instruments. These measurements include
pH, specific conductance, dissolved oxygen, temperature, ORP, salinity, turbidity, and depth.
The data are 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

Data for pH, specific conductance, turbidity, and fluoride are directly read from the instrument
and entered into LIMS. The pH and conductivity meters have automatic temperature
compensation. The conductivity cells constants are checked before each analysis and verified
monthly. Data from all other instruments are calculated using individual instrument PCs with
vendor-supplied software or calculation programs. No calculations are performed using a single
point reference or intemal standard. Table 12.1 shows the formulas used to calculate specific
parameters. The analyst is responsible for running the computer programs which provide the
results in the appropriate concentrations and entering those results into the database.

Every analytical package include raw data and calculated results from the instrument, strip chart,
plots or chromatograms, and QC report. Data reports are tdentified with the date, the cormnputer
file name if applicable, method #, 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
12,21 Laboratory Data Integrity

The Analysts/Supervisors are responsible for checking the raw data entries and calculations for
corrcctness. The analysts ensure that instruments are performing properly, that instrument
responses are within the normal range, and that the QC checks are met prior to accepting data.
On a daily basis, the supervisors are responsible for ensuring that all data were generated
following the standard operating procedure and within the guidelines of this plan. The QA
Officer periodically checks sample preparation logs and instrument/analytical logs for adherence
to QC protocols and sample identification. The QA Officer is also responsible for checking the
analytical performance through quality control charting and reports this to the laboratory
supervisots and division director.
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Table 12.1 Formulas Used for Calculations

Parameter

Formula

Alkaline Phosphatase Activity (APA)

Linear regression for the calibrant (methylumbelliferone, MU)

AFA, nM/min/ml= MU conc. at ime 0 (ubi) - M1J cong, after 30 minwes (WM) = 1000
(30 minuies x 0.9 mL)

Alkalinity

(volume of titrant, mL) x N x 50,000/t sample

Ammonia

linear regression, computerized calculation

Ammaonia, unionized

Ammonia value X chart value (pH & Temp)

Biochemical Oxygen Demand/
Carbonaceous Biochemical Oxygen
Demand

('DDﬁ,mm) - DO(S day} - Seed Correction)/P

where P = decimal volumetric fraction of sample used
Seed Comection = DO loss in seed control X f

T = ratio of seed in sample to seed in control

Calcium, dissolved

Linear regression, computerized calculation

Chemical Oxygen Demand

Linear regression, computerized calculation

Chloride

Linear regression, computerized calculation

Chlorine Residual, total

1 ml of FAS titrant = mg/L Cl

Inorganic Carbon, total and dissolved

Computerized, mean of 2 Repeats, multiple point calibration

Iron, total and dissolved

Linear regression, computerized calculation

Nitrogen, total Kjeldahl

Linear regression, computerized calculation

Magnesium, dissolved

Linear repression, computerized calculation

Nitrate + npitrite

Linear regression, compuierized calculation

Nitrite Linear repression. computerized calenlation
Nitrate Computer calculation, (Nitrate + nitrite)- Nitrite
Total phosphorus Linear regression, computerized calculation

Organic Carbon, total and dissolved

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

Orthophosphate

Computer generated linear regression

Potassium, dissolved

Computer generated linear regression
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Table 12,1 Formulas Used for Calculations (con’t)

Parameter Formula
Residue, filterable Final Weight-Tare, g x 10°
Volume, ml
Residue, nonfilterable Final Weight-Tare, & x 10°
Volume, ml
Residue, volatile Nonfilicrable Final Weipht Weight(550°C).g x 10°
Volume, ml

Silica, dissolved

Quadratic regression, computerized calculation

Sodium, dissolved

Linear regression, computerized calculation

Strontium, dissolved

Linear regression, computerized caleulation

Sulfate

Quadratic regression, computerized calculation ,

Trace metls.

Linear regression, computerized calculation

Hardness Computerized calculation
2.497 x [Ca] + 4.118 x [Mg]
Chlorophyll Chl, 2 = 11.35(0D664) — 1.34(0N647) - 0.08(0D4630)

Chl. b = 21.03(0D647) = 5.43 (OD664) -2.66(0D630)

Chl. ¢ = 24 52(0D630) ~ 7.6(0D647) - 1.ET(ON6H)

Pheophytin = (26.7(1 T*OD665acidified)) - QD664

Carptenpids = 4. OD480)

Chl. a corrected = 26.7(0D664) — OD6G5{acidified)

Where:

O wavelenpih) = absorbance {wavelength) —Abs. at 750 am in non-acidified sampls
and results are multiplied by volwme of extract and divided by the volume of sample
filtered in m’
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12.2.2 Field Data Integrity

The QA 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.

Staff from Water Quality Monitoring Division audit field activities of both District and
contractors, provide feedback to field personnel and/or project managers, and ensure that
corrective measure is taken 1o correct any deficiencies.

12.3 Specific Data Validation Procedures
12.3.1 Laboratory Data Validation

Each analyst 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 QA Officer. A real time QC charting
program is currently being developed to aid the analysts and their supervisor in identifying
potential analytical problems on a daily basis.

The laboratory supervisors are responsible for ensuring that QC checks are met, investigating any
discrepancies, determining the cause, and ensuring that corrective measures are taken to solve the
problem. The supervisors are also responsible for the review of all data to identify obvious
anomalies. The laboratory QA Officer or designated staff is responsible for regular tracking
laboratory performance through QC plots, and providing feedback to the laboratory staff and
division director. The QA Officer must update the acceptable quality contral limits for all
parameters quarterly.

Listed below are the minimum QC checks required in the laboratory .

Method Reagent Blank
This 18 analyzed to ensure that no significant amount of the analyte is present on the background
that could potentially affect the quality of analysis. A method reagent blank must not have

detectable level of analyte. Troubleshooting must be initiated if recovery for this blank is greater
than M.

Matrix Spike Sample

Matrix spikes are indication of accuracy of analysis and is an assessment of potential matrix
interference. Spiking level must be adjusted depending on the approximate concentration level of
the analyte in the samples being analyzed. As a guide, spiked sample result must be within 30-
85% of the highest calibration standard. If the result is outside the current acceptable limits, the
spike must be prepared again and re-analyzed. If the value 1s outside the range again, a matrix
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problem is suspected and it is noted in the database that the sample exhibits matrix interference.

In limited cases, method of standard addition is used to determine analyte concentration when
matrix interference is present.

Quality Control Check Standards

If the result is outside the current acceptable limits, the run is stopped and the instrument re-
calibrated. If necessary, new calibration standards are prepared and the instrument is checked for
leaks, cracks in tubing, correct reaction temperature, correct wavclength or filter, and correct
calculation procedure in the computer.

Blind Quality Control Check Samples
If the results for these blind samples are incorrect, the entire procedure is checked for Ertors. Thc
analytical results are reported in the quality control report.

Replicate or Duplicate Samples

This is used to assure that analytical precision is maintained throughout the analytical run. At
least one replicate is run for each analytical run and every 20 samples thereof. Matrix samples are
used for this purpose unless it is anticipated that the analyte concentration in the batch of samples
being analyzed are too low for a reasonable estimate of precision. If the analyte concentration is
<10 times the MDL, then a spiked matrix duplicate maybe used instead. Field duplicates and
splits are treated as individual samples and are not considered analytical duplicates.

Continning Calibration Verification

At least one standard solution is analyzed every 20 samples to confirm that the calibration curve
remaing constant throughout the analytical run. The recovery, calculated as % of initial
instrument response, must remain within 5%, otherwise, the run or the affected portion of the run
is re-analyzed.

12.3.2 Field Data Validation

The field sampling personnel are responsible for following the sampling procedures, reviewing
the Chemistry Field Data Logs, and filling out all forms correctly and completely. The field
project manager or senior scientific associates are 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 Environmental
Scientist or Senior Environmental Scientist 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.

Below is a list of field QC checks used to validate the field collected data and the sample
collection process and the required corrective measure if not met:

Quality Control Check Standard
A QC check standard is used to check the calibration of the instruments. Results must be within
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the established acceptable limits, othcrwme the instrument must be re-calibrated or required
maintenance be performed.

Equipment Blank (EB)

This is an indication of the effectiveness of sample equipment decontamination. If EB
concentration »2x MDL, the sample is reworked for confirmation. If confirmed, the blank is
flagged and the associated samples that may have been affected are also flagged.

Field Blank (FB)
An FB is used to measure the amount of environmental contamination that maybe present at time
of collection. Same criteria and comective action as EB is applied.

Field Duplicates (FD) or Replicate Sample (RS)
A FD or RS js collected and analyzed to evaluate the precision of the sample c:::llectmn process

Field Split Sample (SS)

A 535 is collected and analyzed to assess the combined precision of the analysis and processing of
the samples in the field. It is also used to evaluate inter-laboratory performance between two or
more laboratories.

Trip Blanks (TB)
A TB i1s used for VOC sample collection to evaluate potential shipping/handling contaminants
and problems.

12,3.3 Project Data Validation

The Project Manager is responsible for the final review of data. The laboratory QA Officer is
responsible for review of the laboratory QC data and the ficld quality control data. The Project
Manager is responsible for review of all supporting documentation and review of the data to
ensure that data quality objectives of the project is met.

12.4 Data Reporting
12.4.1 Analytical Data Reporting

All data from automated instruments are collected through and stored in the instrument PC. A
limited amount of data is manually entered into LIMS. Hardcopy of the analytical report is
generated. After the analyst reviews the data, the results are reported into LIMS. In most cases,
this is done through electronic transfer of file from the instrument PC to LIMS. The analyst
retrieves the LIMS loading report and validates that the data reported are the same as what is in
the analytical report. The analyst may initiate a rework of part of or the entire run at this point.
The analyst may also enter new data or perform changes at this point, but a Good Automated
Laboratory Practice (GALP) comment would be required. If the data are acceptable and upon
completion of the QC log, the analyst approves the data in LIMS.
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‘The laboratory supervisors review reported data both through visual inspection of the report
package and by means of automated computer programs to ensure detection of aberrant data (e.g.
reversals. Rework of part of or the entire run maybe initiated if QC criteria are not met, If all
criteria are met, the supervisor approves the data in the system. Further automation of the LIMS
system is underway that would incorporate more automated checks, automatic notification of the
supervisors for any data outliers, and customized reports. .
Data report package consisting of the original raw data (including charts or plots in some cases),
LIMS data loading report, and QC result log is submitted to the QA unit. Preliminary result and
log-in information reports are generated by the LIMS and sent to the project managers and field
supervisors on a weekly basis. Examples of these reports from LIMS is given in Figures12.1 and
12.2.

After the QA staff reviews and approves the data, any correction on the data may only be
performed by the LIMS administrator. A formal request for cotrection with a valid reason
indicated on the request is required.

12.4.2 Data Release from the Laboratory

Final comprehensive data review is done by the QA unit. This level of review incorporates both
field and laboratory criteria, historical project-specific trends, resolution of anomalies, and
review of field notes. If all criteria are met, the samples are released and archived into the
District’s historical database (DBHYDRO). If any of the criteria are not met, the data are
qualified prior to release using the qualifier codes in Table 4 of Chapter 62-160 FAC, then
archived.

Reports generated from LIMS are considered preliminary. Requests for data reports from LIMS
must be made through the LIMS administrator. Data users should use data that are in
DBHYDRO for reporting purposes.
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12.5 Data Storage

Electronic files of data are retained on the instrument’s PC drive for up to six months or until
capacity is reached. Files are then transferred to floppy disks and retained in the laboratory for
up to three years. Hardcopy information is retained in the division for a maximurn of two years.
After that it is sent to warehouse records storage and will be microfilmed if storage for longer
than three years is needed. The records that will be retained are the plots, chromatograms, data
files, Chemistry Field Data Logs, manual data entry records, daily QC reports, instrumentation
logs and LIMS back up tapes.

The magnetic tapes used for weekly back-up of the LIMS are maintained in two sets. One set is
kept in an in-house vault for immediate access and one set is sent to 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
tield notebooks and results in the water quality database. The Project Manager is responsible for
the storage of all project data for at least three years.
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13.0 Corrective Action

Corrective action 13 required in those cases when the acceptance criteria for QC measures are not met, The
speeific corrective actions for cach type of quality control measure are given in Tables 13.1, 132 and 13.3.

The analyst or field sample collecior is responsible for assessing each QC measure and initiating corrective
action according to Tables 13.1 and 13.2, respectively. The QA officer and the supervisors are responsible
for approving the corrective action taken or lor initating (urther steps to solve the problem.

Corrective action may be initiated by external sources or evenls, which may include performance
evaluation results, performance audits, system audits, split sample results, and laboratory/field comparison
studics. DEP recommends that corrective action be initiated as a result of syslems or performance audits,
split samples, or data validation review.

Problems requiring corrective action and corrective actions taken are documented in detail in one of the
following: QC resultl log, 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 1o the
appropriatc QA Officer who has the responsibility for determining if the solution 15 acceptable and, if not,
what further steps should be taken,
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14.0 Performance and Systems Audits

Audits are an essential part of the QA program for both laboratory and field operations. Systems audits
are conducted to measure compliance with the comprehensive and project quality assurance plans,
Performance audits are conducted to evaluate the quality of the data outputs with respect [0 mandatory
limits or the laboratory's own performance standards.

14.1 Systems Audits

A systems audit is used to evaluate the entire measurement system both in the field and laboratory. It1s
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 QA Plans. A list of any deficiencies discovered must be
made and subsequently addressed to correct, improve, or modify the system as necessary. Immediate
feedback must be provided to ficld and laboratory personnel.

14.1.1 Internal Systems Audits

Systems audits are performed using the forms shown in Figure 14.1. Audits are conducted semi-
annually by the WQMD QA Officer or designated QA staff.

14.1.2 External Systems Audits

There are no regularly scheduled external systems audits. The SFWMD will submit to audits
conducted by the DEP QA Scction and FDOH auditors.

14.2 Performance Audits
Performance audits are uscd to evaluate the routine quality control program of the lahoratory.
14.2.1 Internal Performance Audits

Intemnal performance audits are conducted semi-annually by the WQMD QA Officer or designated
staff. The audit may consist of any or all of the following: re-submission of previously analyzed
samples under a different LIMS number, preparation of additional QC samples, sarmples split with
another laboratory, and submission of spiked samples, all of which are blind to the analysts. For certain
parameters or projects, performance audits may be conducted more frequently to comply with specific
permit, QAPP, or regulatory guidelines.

An audit may be conducted at any time on a suspect parameter in addition to the semi-annual 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. The results of the performance audits
are included in the quarterly quality assurance reports issued to the Division Director by the WQMD
Quality Assurance Officer.
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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 FDOH
2, United States Geological Survey’s round robin study, Denver, semi-annually
3. Phosphorus round robin studies, coordinated by FDEP, semi-annually
4. Low-level mercury round robin study, coordinated by FDEP for the South Florida
Mercury Science Program
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FIGURE 14.1 - SYSTEMS AUDIT CHECKLIST

South Florida Water Management District
Water Resources Evaluation Department
Water Quality Monitoring Division

INTERNAL SYSTEMS AUDIT CHECKLIST

PROJECT NAME, FRE(Q):

CODE, #,TYPE, DIV.:

AUDIT LOCATION:
(County/sites visited)

PROJECT MANAGER:
DIV/ TELEPHONE #s:

SAMPLING/LAB PERSONNEL:
responsibilities

AUDITOR(S):
DIV/ TELEPHONE #s:

VISITOR(S):

REF. SOP/QAP’S:

AUDIT DATE:

REPORT DATE:

APPLICABLE PAGES:
_1234.56.7,89,10,11.12.13,14,15,16,17,18,19,20,21,22,23 24,25

SIGNATURE OF AUDITOR.:

Copies to: MC/ DI/ (ProjMgr)/ (FldSupv) TAEY (AE) TAE) Utiginal to:
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PART L. FIELD AUDIT CHECKLIST

A. PLANNING AND PREPARATION

L. Has this Project been andited previously? ¥ N
If ves, by whom?
2. Have the field sampling personnel been andited previously? ¥ N
If ves, by whom?
Was a briefing held with the project participants? ¥ N

4. Was this project conducted under the proper QAPP or SOP? Y N

5. Was there a written list of sampling locations and descriptions? Y N

6. Was there 2 map of sampling locations available o field personnel? Y N

7. Was sampling scheduled with ficld tech supetvisor in advance (minimum 1 wk)? Y N
B

9

. Were analyses scheduled with laboratory in advance (minimum one week)? Y N
. Were additional instructions given to participants (ie. changes in Project Plan)? Y N
10. Wag sampling team organized, experienced, efficient, knowledgeable? Y N
11. Did the sampling team have a clear understanding of the project goals or objectives? Y N
12, Was field equipment well-organized and ready for use? Y N
13. Was sampling equipment selected according to proper protocols? Y N
14. If not, did all selected equipment meet the material construction and parameter restriction requirements of the
CompQAP? Y N ] material construction [] parameter restrictions
15. Were proper eommunicatlon/ notification procedures in place should office and ficld staff need to contact one
another? ¥ N
L6. In the cvent of malfunction or loss, were extra supplies/equipment taken into field? Y N
17. Were all relevant safety protocols and equipment prepared (i.e. fuel, PFD’s, fire extinguisher, acid spill kit, safety
glasses, drinking water, etc.)? 'Y N

List any deficiencies noted during Planning and Preparation activities:

B, DECONTAMINATION

}. Did all sampling equipment arrive at the site precleaned and ready foruse? Y N
2. Was sampling equipment wrapped with aluminum foil, untreated butcher paper or otherwise protected from
contamination? Y N[ ] other
3. Was sampling equipment precleaning documented properly? Y N
4. Was all sampling equipment immediately rinsed with DI water after each use? Y N
5. Was all equipment that was used only once, site specific, tagged with the sample location? Y N
6. Were all aspects of proper field decontamination protocols followed as per the CompQAP? Y N
7. Were all pumps precleaned and/or field cleaned per CompQAP? Y N
8. Was all tubing precleaned and/or field cleaned per CompQAP? Y N
9. 15 fresh DI available for the crew? Y N

sOUrce date acquired

List any deficiencies noted during Decontamination activities:

C. GENERAL SAMPLING PROCEDURES

What mode of transportation was used to access sampling locations?
Were sampling locations properly selected? (Instructions and/or directions properly followed?) 'Y N

ol

Lype
4. Were samples collected for all required analyses? Y N

If applicable, were any devices (i.e. GPS. flow meter, depth meter) needed to assist in locating sampling sites? Y N
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Was sampling equipment protected from possible contamination prior to sample collection? Y N
Were samples/sampling equipment segregated from personal gear as appropriate? Y N
Were clean disposable latex or vinyl gloves worn during sampling? Y N
Were gloves changed for each sample station? Y N
9. Were gloves changed during sampling event? If yes, explain conditions. Y N
10. I equipment was cleaned in the field, were proper procedures used? Y N
11.  What field instruments were used?
(2. Were calibration procedures documented in the field notes? Y N
13,  Was a calibration check conducted within 24 hours or at the end of the sampling day for Hydrolabs or similar multi-
parameter field instruments? Y N
14. Which field-metered parameters were collected?
] pH [] temperature [ ] conductance [ DO | turbidity ] salinity
O ova (1 Other:
15. Were readings truly representative of the medium being sampled? Y N

el A

-16. For which parameters were samples collected? (attach C-O-C)

17. Were methods of collection consistent with governing CompQAFPF guidélines? Y N

18. Were sample containers appropriate for project (or as specified in QAP)? 'Y N

19. Were sample containers rinsed with sample prior to filling? Y N

20. Were sarmples chemically preserved at the time of collection? Y N

21. Was the preservative amount recorded in the field notes? Y N

22. Was the pH of preserved samples checked to insure proper preservatlon? Y N

23, Were samples iced at the time of collection? ¥ N

24. Were disposable or lab-cleaned filter units used for processing the sample? Y N

24. Whar pore size is the filter?

25, Was filtering equipment pre-rinsed with sample? Y N

26, Were filters bagged or otherwise kept frec from possible contamination? Y N

27. Were disposable filters discarded properly afteruse? Y N

28. Were samples processed on a clean tray/surface? Y N

23. Was waste material containerized and maintained separate from samples and equipment? Y N
29. Wrcre ambient field conditions recorded in the field notes? Y N

32, Were proper safety precautions followed to ensure no damage or injury to the crew, the general public or any of ils
equipment? Y N If No, explain in deficiencies section below.

List any deficiencies noted during General Sampling activitics:

D. SURFACE WATER SAMPLING

[. What procedures were used to collect the surface water samples?

2. Were the surface water samples taken before the sediment samples, if applicable? Y N

1. Was a Niskin or horizontal bottle used for sample collection? ¥ N

type and size?

2. Waus sample collected or processed in a polyethylene bucket? Y N

3. Was a pump used for sample collection? Y N

type and size?

4. Was the pamp properly cleaned before and between sites? Y N

3. Was the pump tubing properly cleaned before and between sites? 'Y N

6. Were samples collected upstream from the sampler, vehicle, or water conrol structure? Y N

9. Woere samples taken from locations considered to be more stagnant or well-mixed?

10. Were flow measurements taken/recorded? Y N

1 1. Were there any man-made structures or impoundments in the vicinity (dams, weirs, holding ponds)?
Y N Ifso, how were sampling locations chosen relative to them?

Notes:
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12, List all surface water sampling equipment.

Nortes:

13. Did this equipment meet the material construction and parameter restriction requirements of the CompQAF? Y N
[ material contruction (] parameter restrictions

14. Was a boat utilized? Y N

L] was it fucl-powered? [1 Were samples taken from the bow, and/or upwind-upstream-upcurrent from the

motor (to avoid fumes, affluent, or prop wash from the motor)? Notes:
15. Were any samples collected by wading? Y N
] was wading appropriate for location? [ pid sampler face upstream while collecting samples?
[[] Was care taken not to disturb sediments?
Nustess:
16, Were samples for specific parameter groups taken properly? Y N
(Consult CompQAP sections noted below for detailed requirements.)
- organies samples (Scetion 6.4.2)
- biological tissue samples (Section 6.4.6)
- microbiological samples (Section 65.4.%)
- Oil-& Grease samples (Section 6.4.10)
- low level trace Mercury samples (Section 6.4.11)
- benthic macroinvertebrates samples (Section 6.4,12)
- radiological/radon samples {consult DEP Sections 4.2.2.6 & 7)
- cyanide samples {consult DEP Section 4.2.2.8)

List any deficiencies noted during_ Surface Water Sampling activitics:

E. AUTOMATIC WATER SAMPLING

Were autosamplers used? Y N type and size?
Were samples composited? ¥ N

How were samples composited?
. Was sample collection method consistent with CompQAP or Project QAP/SOP in order to achieve a truly
representative sample? Y N

5. Wore autosampler bottle(s) capped and shaken well before compositing or processing? Y N

6. Was tubing changed within the last three months? Y N

7. Were preventative maintenance protocols followed and documented? Y N

3.

9.

B 1

What method of preservation was used for sample integrity?
What method of collection frequency was used? (ie. flow/time proportional, and
trigger)
10. 'Was deployed equipment secured apgainst outside contamination and/or vandalism? Y N
11. What other forms of electronic equipment were used?
12, Woere any electronic counters reset to zero? ¥ N
13, What is the depth of the intake tubing?
14,  Were any physical parameters measured? Y N
15, Were clean bottles veplaced into the autosampler? Y N
16. Woere the new botiles acidified? Y N
|7. Was the level of acidiflication proper? Y N
18, Was the preservation (temperature or pH) of the automatic sample checked for properlevel? Y N
19. Was a dessicant within the autosampler checked? Y N
20.  Was the autosampler and its program checked for any malfunctions in the period of time since its last inspection?
Y N
21. If problems were encountered, how were they resolved?
22, Was any sample discarded? Y N
23. Were any of the samples flagged? Y N
24, Was the autosampler restarted prior to leaving the site? Y N
25.  Was the auwtosampler recalibrated prior to leaving the site? Y N
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26. How was the calibration performed?
27. Were the calibrations documented properly? Y N

List any defitiencies noted during Automatic Water Sampling activitles:

F. WASTE WATER SAMPLING

What procedures were used to collect the waste water samples?

List rype and name of all sampling and measuring equipment used.

For what parameters were samples being analyzed?

Were sampling containers and methods appropriate for parameter type(s)? Y N

Were sampling containers and methods consistent with approved QAPP/SOP or CompQAP? Y N

Were sampling locations sclccted properly? Y N

Were any physical parameters measured? Y N

Were proper safety precautions followed to prevent contamination o sample personnel? Y N

Were autosamplers used? Y N type and size?

lD Were samples composited? Y N

11. How were samples composited?

12. Was sample collection method conststent with CompQAP or Project QAP/SOP in order to achieve a ruly

representative sample? Y N

13, Were autosampler bottle(s) capped and shaken well before compositing or processing? Y N

I4. Was tubing changed within the last three months? Y N

15. Were preventative maintenance protocols followed and documented? Y N

16. What method of preservation was used for sample integrity?

17. What method of eollection frequency was used? (ie. flow/time proportional, and trigger)

18. Was deployed equipment secured against outside contamination andfor vandalism? Y N

19. What other forms of electronic equipment were nsed?

20. Were any electronle counters reset to zero? Y N

21. What is the depth of the intake tubing?

22. Were any physical parameters measured? Y N

23, Were clean bottles rcplaced into the autosampler? Y N

24, Were the new bottles acidified? Y N

25. Was the level of acidification proper? Y N

26. Was the autosampler and its program checked for any malfunctions in the period of time since its last inspection? 'Y
N

27, If problems were encountered, how were they resolved?

e e ol

28. Was any sample discarded? Y N

29. Were any of the samples flagged? Y N

30. Was the autosampler restarted prior to leaving the site? Y N
31. Was the autosampler recalibrated prior to leaving the site? Y N
32, How was the calibration performed?
33. Were the calibrations decumented properly? Y N

List any deficiencies noted during Waste Water Sampling activities:

G. GROUNDWATER SAMPLING

I. Was a pump used for sample collection? ¥ N
2. If a pump was used, what type?
3. Way the pump properly eleaned before and between sites? Y N
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4. Was the pump tubing properly cleaned before and between sites? Y N

3. Was sample collected in polyvethylene bucket? ¥ N

6. Was sampling conducted from least- to most-contaminated area, if known? ¥ N

7. Were sample containers appropriate for this project? Y N

8. Were well measurements taken properly? Y N

[] measuring device decontaminated between wells

[] measuring device has .1' sensitivity (not necessary if for purge volume calculations only)
[] taken from same reference point on casing

9. Were well volumes determined accurately? Check random calculations in logbook. ¥ N

10. Were wells purged prior to sampling? Y N ] bailer [ pump
11. If by hailer, was it constructed of the praper material? ¥ N
[] Teflon |:| HDPE [] Stainless Steel D Other

12. Il by pump, were all matertals/restrictions met per CompQAP? Y N
above-ground pump: praper ubing material and foot valve/continucus pumping
[] submersible pump: proper body and tubing material and check valve
13. 1f protocol #12 not met because of improper material construction, was the "polishing" procedure implemented
properly (1 well volume purged with appropriate sampling device)? ¥ N
14. Were wells sufficiently purged befure sampling? Y N
[0 measured volume [] time/flow rate (estimate only) [] pH/temperature/conductance
[] combination -
15, Were bailers used for sampling? Y N
[ Teflon (] Stainless Steel [ Other
16. Were fugl-powered units placed downwind from sampling and decontamination activities? ¥ N
17. Did non-dedicated sampling pumps meet the material constructlon and parameter restriction requirements of the
CompQAP? Y N
[ above ground pump [ submersible pump
18. Did dedicated sampling pumps meet the material construction and parameter restriction requirements of the
CompQal? ¥ N
above pround pump ] submersible pump
(] if not, why not:
19. Was sufficient information known about these pumps (construction, placement, age, tubing type(s)., packers used, check
valves,etc)? Y N
20. Did sample tubing material meet the material construction and parameter restriction requirements of the CompQAP?
Y N

[] Teflon (] HDPE (high density polyethylenc) [ Tygon O Other
21. Was sufficient clean tubing available? Y N
[ whing not reused [] tubing decontaminated between each well (NOT recommended)

22, Was tubing decontaminated per requirements in the CompQAP? Y N
23, Were pumps decontaminated per requirements in the CompQAP? Y N
24. Were dissolved constituents taken properly? Y N
List parameters filtered:
List the kind of filters and pore size:
Briefly describe the setup:
25. Was a dissolved trace metals sample collected? ¥ N
[T was 2 total metals sample also collected? [[] was a 1.0 micron filter used for these dissolved constituents only?
26. Way the bailer and lanyard (line) prevented from coming in contact with the ground surface? Y N
27. Was welted bailer Isnyard treated properly? Y N
[ disposable line discarded [] reusable line decontaminated properly
28. Were samples for specific parameter groups taken properly? Y N
(Consult CompQAFP sections noted below for detailed requirements.)
- organics samples (Section 6.4.2)
- biological tissue samples (Section 6.4.6)
- microbiological samples {Section 6.4.9)
- Oil & Grease samples (Section 6.4.10)
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- low level trace Mercury samples (Section 6.4.11)

- benthle macroinvertebrates samples (Section 6.4.12)

- radiological/radon samples (consult DEP Sections 4.2.2.6 & 7)

- cyanide samples (consult DEP Section 4.2.2.8)

29, Were purge and rinse waters disposed of properly? Y N

List any deficiencles noted during Groundwater sampling activitles:

H. SOLID MATRIX SAMPLING

Soil Sampling

. Were grab samples taken from these soil regimes? (Check all thatapply) Y N

(] surface [] shallow subsurface [] deep subsurface

2. Were areal or depth composite samples taken from these soil regimes? (Check all that apply) Y N
(] areal [] surface [] shallow subsurface [} deep subsurface

(J depth ... ] surface (] shallow subsurface [ deep subsurface

3. Was appropriate equipment used for each regime? Y N List for each -

surface: [ sppon  [] shovel [ wowel

shallow subsurface: ] hand/buckst auger [] shovel/post hole diggers (] powered device
deep subsurface: (] split spoon I:f shelby tbe

4. Did equipment meet the material contruction and parameter restrictions as listed in the CompQAP? Y N
[] marerial contruction [] parameter restrictions

Scdiment Sampling
1. Were surface water samples taken prior to sediment samples? Y N

2. Were areal or depth composite samples taken from sediments? Y N

[ areal depth
3. Was the proper equipment used for the particular substrate at the site? ¥ N
[] coring device for soft materials or high flow sitation ] dredge device for hard substrate

spoon, trowel, or coring device used at water body margin
4. Did equipment meet the following requirements, as listed in the CompQAP? Y N
(] material contruction [[] parameter restrictions

General

1. Was sampling conducted from least- to most-contaminated area, if known? Y N

2. Were sample containers appropriate for project and matrix as specified in CompQAF)? 'Y N
3. Was an attempt made to collect representative samples from the location? ¥ N

Note any sampling bias. Notes:

4. Was each non-volatile sample mixed thoroughly before being transfetred to its container? Y N

[ vOCs taken separately (see below) ] appropriate tools and tray used for mixing
[] homogenize by mixing, dividing, remixing [] transfer sample to container with minimal headspace
[ clean container and rim carefully (good scal) [] stoved fingers did not come in contact with sample

(] cap tightly
5. Were all tools used for the mixing/homogenization phase of the proper material? Y N
6. Were VOC (all volaiile paramelers) samples taken properly? Y N

[[] rranster sample directly from sampling device o container [] fill the vial/wide mouth container with sarnple
] tamp the sample with glass rod or equivalent ~ [[] refill and tamp sample down until no headspace exists

(] clean vial and rim carefully (good seal) [ eloved fingers did not come in contact with sample

[} cap tightly with teflon septum facing sample

7..1id composite sample collection meet the requirements listed in the CompQAP? Y N

|:| sample aliquats of identical size (important) [ follow mixing schedule as listed in #4 above

[] origin and size of aliquot is documented [] aliquoting done in a systematic manner

8. Was sampling equipment properly decontaminated before arrival and between each sampling site? Y N
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List any deficiencies noted during solid matrix sampling activities:

. ATMOSPHERIC DEPOSITION SAMPLING

Whar procedures were used for Atmospheric Deposition collection?
Were procedures consistent with governing SOF or CompQAP? Y N

Were both wet and dry precipitation buckets utilized? Y N

Were buckets maintained capped before deployment? Y N

Were previously deployed buckets sealed immediarely? Y N

Were sample buckers secured and kept clean in vehicle? Y N

Were buckets labeled with all relevant information? Y N

Were fleld conditions adequately documented in the field log? Y N

9. Was preventative maintenance and eleaning performed as specified in the SOP or CompQAP?Y N
10. Was deployed equipment secured against outside contamination and/or vandalism? Y N .
11. How were samples ensured to be representative?
12. Was balance calibration performed? Y N

13. Was tare weight lepible on the buckets? Y N
14. Was tare weight determined within the last quarter? Y N

e ot ol e

15. Was bucket Equipment Blank performed? Y N

16. List any deficiencies noted during atmospheric deposition sampling activites:

J. OTHER SAMPLING

1. What gther types of samples were collected during this investigation?
2. What procedures were used for the collection of these samples?

3 Who or what directed this additional sampling?
4. Is sampling covered by a governing S0P or CompQAP? Y N

5. Is sampling consistent with SOP and CompQAP guidelines? Y N
6

7

B

. For what duration will this sampling continue?
. Was deployed equipment secured against oulside contamination and/or vandalism? ¥ N
. Were samples for specifie parameter groups taken properly? Y N
(Consult Comp(QAP sections noted below for detailed requirements.)
- orpganies samples (Section 6.4.2)
- biological tissue samples (Section 6.4.0)
- microbiological samples (Section 6.4.9)
- 0il & Grease samples (Section 6.4.10)
- low level trace Mercury samples (Section 6.4.11)
- benthic macroinvertebrates samples (Section 6.4.12)
- radiological/radon samples (consult DEP Sections 4.22.6 & T)
- eyanide samples (consult DEP Section 4.2.2 8)
List any dcficiencies noted during Other sampling activities:

K. FIELD QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

1. Were Trip Blanks (TB) taken properly? Y N

[] analyte free water prepared before containers are transported into the field

] at least 1 Trip blank for cach volatile organic method per cooler used to transport samples
2. Were any Trip Spikes (TS) utilized? Y N

[] analyle free water spiked with known amount of stock in the laboratory

(] carried along on trip and handled like routine samples; not opened



Section 14.0
10/27/99
Pape 11 of 14
3. Were Equipment Blanks (EB) taken properly? Y N
Precleaned Equipment Blank (PCER)
[] processed in the field, at the sampling location ] DI water poured through EACH piece of sampling cquipment
(] filtered, handled and preserved as a routine sample ] 1-20 samples, a minimum of 1 taken*
[ 21 or more samples, taken at 5%

Field Cleaned Equipment Blank (FCEB
(] processed in the field, at the sampling location  [_] after field cleaning of sampling equipment, the final deionized
water rinse is collected as FCEB
(] 5-20 samples, 1 ECEB taken* ] 21 or more samples, taken at 5%
* = if less than 5 samples taken, an EB or FCEB is required; if any field cleaning is conducted, take a FCER
NOTE: Atleast | EB is always required
4. Were EBs collected to maximize any site influences? (FCEBs taken afier sampling} Y N
5. Were Split Samples (55) taken properly? Was an attempt made to secure two identical samples? Y N
[ water: pour ail sample water into large vessel and then pour out aliquots for real and split sample (not VOC)
[ water: fill sample containers from consecutive sample volumes from the same sampling device; if the sampling device
does not hold syfficient volume, then:
- fill container A half full, then fill container B half full
- waste whatever is in the sampling device and retrieve a full sampling device
- fill container B to the top, then fill container A to the top
[ soil: true splits for soil cannot be accomplished, follow protocol for duplicates
6. Were Field Duplicates (FI)) and/or Replicate Samples (RS) taken properly? Y N
[] samples collected at the same time from the same source [C] water: FD from consecutive volumes
[[] seil: FD from same source and sampling device volume [] 1-10 samples, 1 is required
[] 11-20 samples, 2 are required  [] 10% of samples thereafter
7. Were Field Blanks (FB) taken properly? Y N ‘
[ ] DI water poured directly in sample containers without filtration or the use of other equipment
[] Preserved and maintained open during routine sample processing
[7] 1-20 samples, 1 isrcquired  [] 5% of samples thereafter
3. Were field meters calibrated prior to the first sample? Y N
[] one at the end of the day or within 24 hours of initial calibration
9. Were the proper type and number of calibration standards used? Y N

[] pH buffer 2 to bracket expected sample pH

(] temperature checked apainst field grade thermometer
conductance KCl at least 1 near sample conductance

L] Do air calibration

[} wrbidity gel or formazin 1 near expected sample value

[ ova SPAN pgas 1 cannister

(] Other method

List any deficiencies noted during field QC activities:

L. SAMPLE CONTAINERS AND PRESERVATION

I. Were analvtical services scheduled in advance? Y N

2. Were sample containers well-organized, properly prepared, protected from contamination, and ready for use? ¥ N
3. Was documentation available for the sample containers? Y N

4. Did any samples require special handling (e.p. samples with less than 24 hour holding times)? ¥ N

5. Were appropriate Fresh preservatives available (type. grade, recent date)?Y N

6. Were the propet tools used w dispense preservative (dropper, disposable pipette, ampuls)?Y N

7. Were preservative containers appropriate for the reagent and in good physical shape ? Y N

8. Were sampling staff knowledgeable of proper preservative handling (suitability, safety, etc)? Y N

9. Were all samples preserved properly? Y N

10. Was chemical preservation verified? Y N
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[ with close-range pH-paper O sample not contaminated with pH-paper

] all chemically-adjusted samples verified during first visit

[] 1 sample from each parameter proup that is chemically-adjusted during subsequent visits

[] vOC samples never opened after collection, an additional duruny sample can be tested for proper pH
Flease note that it is the sampling team's responsibility for proper sample preservation.

11. Were samples put on wet ice for shipment to the laboratory? ¥ N

12. Was sufficient ice used to keep samples at 4C7Y N

13. Were coolers packed to isolate sample or parameter groups (especially VOC) and to minimize breakage/damage? Y N
14. Were coolers taped shut o prevent damage, contamination and/or logs? Y N

List any dcficiencles noted regarding containers or during preservation activitles:

M. SAMPLE CUSTODY AND DOCUMENTATION

|, Were samples properly handled during collection? ¥ N -
2. Was each sample container labeled correctly? Y N Did it include the minimum:
[] field ID number ._
[] additional information as required (parameter, date, sampler I}, time, preservation, etc.)
[] the tag or labet must not come in contact with the sample
3. Did the Field ID number meet the minimum requirements as described in the CompQAP? Y N
[] EACH sample container must have a unique field ID number or code
4. Were all entries into the notebook made in waterproof ink? Y N
3. Were ercors deleted correctly (one line through)? Y N
6. Was the required minimum information properly documented in a bound notebook and/or field sheats? Y N
[ names of all personnel and visitors [ date and time of sample collection
(] ambient field conditions ] specific description of sample location
(] field ID for each sample container
[] ficld measurement data
[] when measurements were taken
[] time of meter calibration
{71 concentration of standard and acceptance criteria
[] sample sequence
[] preservation
(] preservative name
] pH verification
{ | amounvquantity of preservative added, if field preserved
[ amounrquantity of additional preservative is added. if pre-preserved
[ purging and sampling equipment used (] field decontamination performed
[] field QT samples collected; when, where, type [ ] use and location of fuel powered units
[] compuosiie samples .
|:| nurnber of samples that make up the composite
[] approximate amount of each subsample

[] signature of sampler [ time/date of completion

7. Was additional information collected for monitor wells? ¥ N

[ ] well casing composition and well diameter [] water table depth and total well depth

[] calculation used to determine purge volume (] total amount of water purged

[] date well was purged [7] beginning and ending purge times

[] measurement data for stahilization f ] drilling/boring method and drilling mud used
8. Other matrices have specific items that must also be documented.

[] samples taken from taps or wells with in-place plumbing

] surface water samples: depth samples were taken

[ auomatic wastewater (efflueno samples
[] composite type (continuous, flow proportioned, etc.)
[_] beginning and ending times for timed composites

[] sediments and soils



Section 14.0
107277199
Page 13 0of 14
(] depth from surface sample was taken
[] drilling or boring method
L] drum or container sampling
(J type of drum, deseription of contents and markings
(] if stratified, what layers were sampled
9. Did information in notebook and sample label match custody records? Y N
10. Did the Tab transmittal sheets (COC or sample transmittal) include the required information? Y N

[] site name and address [] date and time of sample collection

[C] name of sampler responsible for sample transmittal [] Field ID#s

[J number of samples ] intended analyses ] preservation

[] comments section (] common carrier ID [0 signature of sampler

[T time/date relinquished
11. How were samples transported to the laboratory?
[] Hand delivered ] Common carrier
12. Was delivery time appropriate for sample holding time(s)? Y N :
13. Was a copy of the Chain-of-custody included with shipment? Y N .
14. Did Chain-of-custody record indicate method of transport? Y N
15. Was the Chain-of-custody isolated from moisture? Y N
16. Were coolers/shipping containers properly labeled and sealed? Y N
(] origin and destination clearly marked on each cooler
[] taped shut to prevent damage, contamination and/ or loss
tamper-proof seal affixed
17. Were Chain-of-custody procedures observed/followed throughout the project? ¥ N
18. Was any supplemental information included with the Chain-of-custody? ¥ N

List any deficiencies regarding sample custody activities:

N. CONTINGENCIES

Were problems encountered during the sampling event (equlpment malfunction, inclement weather, ete.)? Was a
change in sampling procedure required? Was it an approved procedure? How did the team react? Were they able
to make the necessary changes?

Comments:

0. EXIT CONFERENCE
Brlefly describe the exit conference following field audit, If condueted.

Recommendations:

PART II. LABORATORY AUDIT CHECKLIST

et
2
7
2
]

General Laboratory Procedures;

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 atrached to each sample LD, tag?

6

C

AR

. Were the samples properly divided into aliquots?
QMmernts;
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Analytical Methods: YES NO
1. Have approved analytical methods or procedures been followed? —
2 Diocs the project plan include copies of any non-standard methods without appropriate
quality assurance results for validation of the method? —_—
3. Dioes use of the analytical methods specified result in data of adequate detection limit,

accuracy, and precision to meet the requirements of the project? -
Comments:
Laboratory Cuality Control: YES NO
1. Have approved sample holding times been obzerved? —_—
2 Have replicate analyses been performed on at least ane sample? -
3. Iave spike analysis been performed on at least one sarmple? - -
4. Have the quality control reporting forms been properly filled out? - -
3. Are current instrument calibration curves used for all methods? -
6. Did the spiking procedures follow acceptable protocols for quantity and concentration? _ _~
Laborato uality Control (continued}: YES NO
7. Are quality control charts used to track QC precision and accuracy? -
8. Are QC charts kept up to date? i
. Is the precision of the data presented within acceptable limits? -
10.  Is the accuracy of the data presented within acceptable limits? —
11.  Arerecent (one year or less) performance audit resulls available? -
12, Has the laboratory followed the preveniative maintenance procedures outined in the QA

plan? -
Comuments:
Data Validation and Reporting: YES NO

1. Were all the steps in the data validation procedure outlingd in the QA plan followed?
2 Was the data reported in the proper format with the proper units?

3. Was the laboratory LD. number included on each pape of the data?

CommenLs:

NOTE: Use a detailed spreadsheet to tabnlate QQC data for parameters audited.
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13,0 Quality Assurance Reports

The Division 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 (o DEP.
These reports to the Division Director include the following:

An assessment of data accuracy, precision, and method detection limits

Results of performance and systems audits

Significant quality assurance/quality control problems and the recommended solution
Outcome of any comective action.

Bl

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 Division Cuiality
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 occurred 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

System 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.

S

The quality assurance reports must in¢lude the following for systems audits:

Date of the audit

System tested

Whao performed/administered the audit
Parameters analyzed

Results of tests

Parameters for which results were unacceptable
Explanation of the unacceptable results including probable reasons and Lhe corrective
action taken

Copics of documentation.

NO WA

o
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For significant quality assurance/quality control problems, the following information must be
included in the report;

1. Identify the problem and the date it was found

2. Identily the individual who reported the problem

3. Identity the source of the problem

4. Discuss the solutions and corrective actions taken 10 eliminate the problem.

QA/QC reports arc also sent quarterly to the Technical Oversight Committee for the following
projects that are related to the Everglades Forever Act. The report contains an assessment of the
performance of [feld and laboratory in relation Lo generation of data for the associated projects as
well as significant QC problems encountered and resolution.
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SECTION 2.0- METHOD DESCRIPTION/HISTORY

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

2.2 In our laboratory, color analysis is performed on samples filtered through 0.45um membranes. Filtration
removes large particulates and turbidity that may interfere with spectrophotometric measurements. It should be
noked 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 nmin a 5 mm quartz flowcell. One unit of color corresponds to 1 mg/L of platinum in the form of the

chleroplatinate ion. The MDL (Method Detection Limit) is 1.0 platinum-cobalt color unit.

2.4 This method version 1.2 was adopted on March 15, 1999 and is an internally developed (SFWMD)

method and is based on Standard Methods SM 2120B. This revision reflects changes in the method of analysis

due to compiete automation of the procedure by using components from a Rapid Flow Analyzer.
SECTION3.0- SAFETY PRACTICES

3.1 Wear safety glasses and a full-length, long-sleeved laboratory coat.

3.2 Latex or polyethylene gloves (non-powdered) may be worn when handling the samples.
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SECTION 3.0 - SAFETY PRACTICES {(CONTD)
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. Note: pay special attention to the MSDS for

Platinum Cobalt Solution, as it is a suspected carcinogen (Note: Prolonged exposure to Platinum-Cobalt
solutions causes 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 Alpkem Rapid Flow Analyzer (with autosampler, peristaltic pump, and a colorimeter), equipped with a
personal computer and software for automated data collection.

4.2 Sample cups

4.3 Miscellaneous volumetric flasks, graduated cylinders and beakers

SECTION 5.0 - REAGENTS
5.1 Dowfax® (surfactant)

3.2 Dowfax Wash Solution - pipet 2 ml of Dowfax (5.1) into approximately 1 L of D.I. water.

SECTION 6.0 - STANDARDS

" " 6.1 Platinum Cobalt Color Stock Solution/Standard 500 c.u. - STD!1 (500 mg/L) - (Fisher Scientific #50-P-
) 120).

6.2 Platinum Cobalt Color Standard 300 c.u. - STD2 (300 mg/L) - measure 30 mL of stock solution with &
class A volumetnic pipet and dilute with D.1. water to 50 mL in a class A volumetric flask.

6.3 Platinum Cobalt Color Standard 100 c.u. - STD3 (100 mg/L) - measure 10 mL of stock solution with a
class A 'volumetric pipet and dilute with D.1 water to 50 ml in a class A volumetric flask.

6.4 Platinum Cobalt Color Standard 50 c.u. - STD4 (50 mg/L) - measure 5 mL of stock solution with a class A
volumetric pipet and dilute with D.I. water to 50 mL in a class A volumetric flask.
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SECTION 78- QUALITY CONTROL

7.1 TiePlatinum Cobalt Color standard recoveries are checked (see acceptance criterion in Section 8.0) by the
analysthefore conducting sample analyses. The results are recorded on the QA/QC logsheet.

7.2 Thesample holding time is 48 hours. Notify the supervisor or team leader if any samples are out of the
holdngame.

1.3 Q2 and QC2 are prepared on request by the QA unit. QC1 and QC2 are analyzed at beginning of each
run, ardeither QC1 or QC2 is reanalyzed at the end of the run. Select a true matrix sample for repeat analysis.
If therem limited volume to usc the same sample throughout the run, two or more samples maybe used for the
repeat d reported separately.

7.4 A mpeat analysis (sample selected at random) should be conducted for every 20 samples analyzed. These
results me recorded on the QC sheet and physical parameters log. The mean and coefficient of vardation of the
replicar set is determined (using the formula below) and noted on the QC sheet and physical parameters

logshea

oursp < SIDDEV. o
MEAN CONC.

1.5 Alquality control data must be within the current established limits before entering sample data into the
LIMS system.

7.6 Samples must be at room temperature and should be shaken gently prior to analyses; excessive shaking
will enmain air and result in erroneous 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 tested from the refrigerator and allow them
10 warm to room temperature (this may require several hours). Failure to do so will result in erratic
readings.



METHOD # METHIED NAME APPENDIX A REVISION REFERENCE STATUS
1100.1 EFFECTIVE
COLOR 1.2 SM 2120B
PAGE 4 OF 9 ‘DATE
03/15/99
APPROVALS/DATE. o o

DIVISION DIRECTOR 7/ ﬁ‘ LAB SUPERVQORGfIE’ fe QUALITY ASSURANCE d [ <lq METHODS — ‘
| Btbvaegy | Bpanct | Ahe ol

SECTION 8.0 - STEP-BY-STEP PROCEDURE (CONTD)

8.2 Instrument Setup

3.2.1 Turn on instrument and allow to warm up for 15 to 30 minutes.
A. Secure platens and compress pump tubes evenly
B. Comnect sample wash reservoir.
C. Make sure all lines are in the Dowfax Wash Solution (5.2).
D. Turm on the power to the autosampler, detector, and pump.
E. Tum on the power to the computer and monitor.

8.2.2 With all lines in delonized water with Dowfax®, check for a stable detector reading. Ehsure that
the reagent flow i3 steady and that the debubbler is efficiently removing the bubbles. Check for
leaks or clogged lines.

8.3 Computer/Tray Protocol

8.3.1 At the main menu press F4 (sample table). This will bring up the skeleton table. Fill in the sample
& QC numbers according to the set format. You can select the channel that you want to enter the
table for by pressing Alt and F1 for channel 1.

8.3.2 Hold down the Alt key and F (to access files), then hold down the Alt key and S (for save).
When asked for a file name, enter the workgroup number (e.g. WG20536).

8.3.3 Hit Esc to exit back to the main menu.
8.3.4 At the main menu press F5 (Analog Display).

8.3.5 Set the wavelength on the colorimeter to 455 nm. Set the range to 0.1. Set the rise time to 3.0
seconds.

8.3.6 Hit the ZERO button on the colonmeter and wait for the instrument’s absorbance to stabilize at
0.000.

8.3.5 Hold down the Alt key and hit 1. This will initialize the file on channel 1

8.3.6 Hit F3 to start the baseline display.
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SECTION 8.0 - STEP-BY-STEP PROCEDURE (CONTD)

8.4 Analysis

8.4.1 Set "Stop Count" to the number of cups in tray protocol.
8.4.2 Set "Sample Time" to 30 sec and "Wash Time" to 90 sec.

8.4.3 Begin filling sample cups with each sample according to the Tray Protocol (see Fig. 2 for sample
tray protocol).

8.4.4 When you have 10 - 15 cups filled, continue as follows:
A. Press "start” on the sampler.
B. When the first peak appears verify that the peak height is approximately 90% of full scale.

8.4.5 Hit Esc until you return back to the Main Menu. Do not allow the computer to remain on the
Analog Display for extended periods of time during data collection. Leaving the computer on
the Analog Display may cause the software to “time-out”. If this occurs, data received during the
“time-out™ may be lost.

3.4.6 Check for Quality Control
A, Check millivoltage readings of Standards.
B. Check values of QC and RPT Recovery.
C. If the above is not within the acceptable ranges, see a supervisor or the QA section.

8.4.7 Stop Run
A. Hit reset on the front panel of the sampler when the instrument "beeps”.
B. Hit F5 (Analog Display). Set “Start Time Min" to a value approximately 10 minutes less than that
of “Collection Time Min”.
Allow peaks to finish. (There is approximately a 4 peak delay). Allow at least 2 minutes to elapse
after the last peak to establish a final baseline.
On the computer, Press Esc to get to the timer.
Hold down the Alt key and press 1 (for channel 1) to stop data collection for channel 1.
Press Esc o obtain the main menu.

THY 0
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SECTION 9.0 -DATA HANDLING

0.1 Computer Data Calculations

0.2

9.1.1 From the main menu, press F§ (Calculate),

9.1.2 Press F8 (Calculate).

9.1.3 Press Enter (From raw data).

9.1.4 Enter the file name (ex. W(G20536) and press Enter.

9.1.5 After peaks are displayed press F9 (continue) until the slope of the standards is displayed.
9.1.6 After the slope of the standards are displayed press F2 (continue) again.

9.1.7 Once reaching the results screen, press F2 (print report) then Enter to print the results.

9.1.8 Press F9 (save and exit) and type in the file and the extension {.IN) in order to store the calculations
which will be dumped into the LIMS system (ex. WG20536.IN).

9.1.9 Press Esc to Exit. Note: F9 will also save the file in order for you to start the next run before you
have done steps & and 9.

9.1.10 Press Esc to retumn to the main menu.

Transfer File to LIMS

9.2.1 At the main menu Press F10 (exit/Quit). Type S (for shell). Hit Enter.
9.22 Select the 525end icon.

9.2.3 Select the directory and the appropriate file which is to be sent into LIMS.
9.24 Click on Send File.

9.25 On the "$2Send - File Transfer” screen, verify thai the correct file is being sent and select OK.
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SECTION 9.0- DATA HANDLING (CONT'D)

9.3 Paperwork

9.3.1 Complete QC form/calculations.

9.4 Software Settings
9.4.1 Channel Setup (Main Menu: F4 (Sample Table) then Alt+C (Channel))

CHANNEL # = [1 OR 2]

CHANNEL NAME = COLOR

DATA TYPE = CF

METHOD NAME = COLOR

SAMPLE TIME = (120]

DELAY TIME = [0]

COLLECTION RATE = [2] POINTS/SEC

9.4.2 Calculations Setup Parameters (Main Menu: F8 (Calculate) then F3 (Edit Methods))

Method Name; Color
Invert Raw Data (Y/N): N
Do Corrections (Y/N): N
Peak Height/Area: Height
Decimal Places (0-7): 0
Full Scale (10-100): 90
Chart Speed (10-180): 30
Auto/Interactive: Inter
- Prnt Curve (Y/NY: N
- Print Calibration (Y/N): N
- Print Report (Y/N): N
- Save Spreadsheet (Y/N): N
Curve Regeneration (Y/N): N
- B (deformation, 10-30): 30
First Sample # (1-359): 1
Start Ignore Time (0-3600): 0
Initial Baseline (0-3600): 100
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SECTION 9.0 - DATA HANDLING (CONT'D)

9.4.2 Calculations Setup Parameters (Cont'd)

Final Baseline (0-3600): 100
Threshold (1-300): 20
Ascending Slope (0-100): 1

Apex (1-100): 10

Descending Slope (0-100): 1
Plateau Points (0-100): 3
Integration Potnts (1-3600): 7
Smooth Factor (0-15): 0
Units: UNITS

943 Standards Table (Main Menu: F4 (Sample Table) then Alt4+V (View Standards))

Method Name:

Calibration Code:

1

- ST RN TCR N

20

COLOR
3

500

300

100

30

0

0

SECTION 10.0 - INSTRUMENT CLEANUPF/SHUTDOWN/TROUBLESHOOTING

10.3 Turn off the main power switch, computer and monitor.

10.4 Disengage all platens.

10.5 Wipe instrument (including the platens) after each use with moist paper towel and dry.

10.6 Inspect all tubing and fittings.

10.7 Emnpty waste containers.
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SECTION 11.0 - REFERENCES

11.1 Standard Methods for the Examination of Water and Wastewater, 182 Edition, 1992,
11.2 ACS LIMS Users Guide, version 1.0, 1992.

11.3 SFWMD Comprehensive Quality Assurance Manual, current version.

11.3 Alpkem Flow Solution Operator's Manual.

11.4 Softpac Software Guide.
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SECTESM- METHOD DESCRIPTION/HISTORY

21 Slon ranks next to oxygen in abundance in the earth's crust. Degradation of silica-containing rocks
orsmleesulis in the presence of silica in natural waters as suspended particles, in a colloidal or polymeric
st aad as silicic acids or silicate ions. The silica content of natural water most commonly is in the 1 to
30mgleange, although concentrations as high as 100 mg/L. are not unusual and concentrations exceeding
1Bl are found in some brackish waters and brines,

21 Be reaction of silicate with molybdate forms B-molybdosilicic acid at a pH of 1.0-1.8. The B-
mwighllsslicic acid is reduced by tin (I} to form molybdenum blue, which is measured at 820 nm.

23 Bmderence from orthophosphate and tannin is eliminated by the use of tartaric acid. Colors absorbing

at Seambytical wavelenpth will interfere. Samples for analysis are filtered in the field through a 0.45 um
film

24k malyses are conducted in a highly automated instrument called a Rapid Flow Analyzer (RFA).
Thximument is equipped with an autosampler for sample introduction, a peristaltic pump, a mixing
i, and a photometer for calorimetric measurement. The analog output of the photometer is relayed
tospmenal computer equipped with NAP data collection software.
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SECTIDN 2.0 - METHOD DESCRIPTION/HISTORY (CON'T)

23 This modified method version is based on APHA Standard Method 45008iD. This revision, version
20, was adopted on January 13, 1999 and reflects changes due to the use of quadratic regression (2™ order
M) far curve calibration, changes in the instrument setup, and data handling.

SECTION 3.0 - SAFETY PRACTICES
31 Wear safety glasses and a full-length, long-sleeved laboratory coat.
3.2 laiex or polyethylene gloves (non-powdered) may be worn when handling the samples.

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

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

35 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 bottle 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 electrical power should be disconnected before conducting any repairs inside the instrument on
controllers, electrical wiring or any other components near sources of electricity.

3.8 In case of spills of concentrated hydrochloric acid the spill should be first treated with an appropriate
spill kit and the contaminated absorbent should be collected and placed into adequate storage containers for
disposal.
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SECTION 3.0 - SAFETY PRACTICES (CON,T)

3.9 Follow the Personal Safety Protection Codes below during analysis:

A = Lab coat, glasses

B = Lab coat, acld resistant gloves, glasses

C = Lab coat, glasses, apron, gloves

1X = Rubber acid carrier

2X = Lab coat, acid resistant gloves, pogznles, face shield, apron

3X = Lab coat, apron, acid resistant gloves, face shield+gopgles+respirator or full-face
respirator

G = Flush sink drain with ample amount of tap water

3.10 In case of spills be sure to utilize the appropriate material kit to absorb the spill, if you are not sure of
the appropriate material or method for cleaning a spill contact your supervisor. Notify a supervisor
immediately in case of any large spill of hazardous materials.

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 converter, printer and NAP data collection software.

4.3 Class A volumetric glassware (pipettes and volumetric flasks)

4.4 Clean Nalgene plastic containers.

SECTION 5.0 - REAGENTS

5.1 Sodium lawryl sulfate solution - Dissolve 5.0 grams of dodecyl sodium sulfate in about 90 mL of
deionized water in a 250 mL Erlenmeyer flask. It may be necessary to warm the mixture to obtain a
homogeneous solution. Transfer the solution to a 100 mL volumetric flask and dilute to mark with
deionized water. Transfer to a small plastic dropping bottle for daily use. (Safety PP = A)



s METHOD NAME APPENDIX B REVISION | REFERENCE T STATUS
k? ) EFFECTIVE
SILICA 2.0 SM45008i1D
(8i09) (Modified)
N DATE
1/13/99

/ 4 LAB SUPERVISOR g / (3 | QUALITY ASSURANCE DS Jadr?
25775 » '
e 777 ey | cmpm tm S

SN 5.0 - REAGENTS (CON'T)

X2 Betmic acid 10% w/v - Dissolve 100 grams of tartaric acid in approximately 800 mL of deionized
e a | liter volumetric flask. Cap and shake to dissolve the salt; dilute the solution to 1 liter with D.I.
v Tomsfer the solution to a liter plastic container. Add 2 drops of chloroform and shake well, Store

Semgen at 2-6 °C. (Safety PP = A)

3 ¥Bdrochloric acid 1.2 N - In a fume hood, cautiously add (with stirring) 100 mL of concentrated (12N)
Bndechloric acid to approximately BOO mL of deionized water contained in a 1 liter volumetric flask.
Wimihe solution has returned to room temperature, dilute to 1 liter with D.L water and mix well. Store the
wapmk in 3 | liter plastic container. (Safety PP = 1X, 2X)

34 Bk stannous chloride - In a fume hood, cautiously add (with stirring) 10 mL of concentrated (12N}
Spleebioric: acid to 10 mL of deionized water in a 50 mL Pyrex beaker. Dissolve 10 grams of stannous
ablgile iw the acidic solution, Heating may be required to obtain a homogeneous solution. Store the stock
sl in a tightly closed plastic container and refrigerate at 2-6 °C, (Safety PP = 1X, 2X)

XY Working stannous chloride reagent - In a 60 mL plastic container, mix together 50 mL of 1.2 N
Bl owic acid and 0.5 mL stock stannous chloride. This reagent should be prepared fresh daily.

ity PP =A)

58 &nmonium molybdate reagent - Dissolve 1.080 grams of ammonium melybdate in approximately 80
sb.ff deionized water in a 100 mL volumetric flask. Add 0.3 mL (9 drops) of 50% sulfuric acid. Add 1
mL. 5% sodium laury! sulfate, dilute to 100 mL with deionized water, and mix well. Transfer the solution
madkn plastic 175 mL container. This reagent should be prepared fresh daily. (Safety PP = A)

 SEOIOS6.0- STANDARDS

TR Immediately after mixing, the standards should be poured into labeled, clean 175 ml plastic
kTS,

B Sca stock standard - NIST standard solution or traceable stock, 10,000 mg/L as §i (21,300 mg/L
)

& Seation A (1065 mg/L) - In a 100 mL class A volumetric flask, pipette 5 mL of stock solution and
Slatew the mark with deionized water. Cap the flask and mix well,



. - |Si02 STOCK 21,300 mg/L

- SOLUTION A 1065 mg/L 5.0 mL of Soin. A 100 mL
STANDARD 1 21.30 mg/L 2.0 mL of Soln. A 100 mL
STANDARD 2 10.65 mg/L 1.0 mL of Soln. A 100 mL
STANDARD 3 5.32 mg/L 1.0 mL of Saln. A 200 mL
STANDARD 4 2.66 myg/L 50.0 mL of Std. 3 100 mL
STANDARD 5 1.06 mg/L 10.0 mL of Std. 2 100 mL
STANDARD 6 0.53 mg/L 10.0 mL of Std. 3 100 mL
STANDARD 7 0.27 mg/L 10.0 mL of Std, 4 100 mL
STANDARD 8§ 0.00 mg/L - DEIONIZED WATER
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SECTION 6.0 - STANDARDS (CON'T)

6.3 Standard 1 (21.30 mg/L) - In a 100 mL class A volumetric flask, pipette 2 mL of solution A and
dilute to the mark with deionized water. Cap the flask and mix well.

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

6.5 Standard 3 (5.32 mg/L) - In a 200 mL class A volumetric flask, pipette 1 mL of solution A and
dilute to the mark with deionized water. Cap the flask and mix well.

6.6 Standard 4 (2.66 mg/L) - In a 100 mL class A volumetric flask, pipette 50 mL of standard 3 and
dilute to the mark with deionized water. Cap the flask and mix well,

6.7 Standard 5 (1.06 mg/L) - In a 100 mL class A volumetric flask, pipette 10 mL of standard 2 and
dilute to the mark with deionized water. Cap the flask and mix well.

6.8 Standard 6 (0.53 mg/L) - In a 100 mL class A volumetric flask, pipette 10 mL of standard 3 and
dilute to the mark with deionized water, Cap the flask and mix well.

6.9 Standard 7 (0.27 mg/L) - In a 100 mL ¢lass A volumetric flask, pipette 10 mL of standard 4 and
dilute to the mark with deionized water. Cap the flask and mix well.

6.10 Standard 8 (0.00 mg/L} - Deionized water only.




'T — — T — Te—— ——— =
METHOD 4 METHOD NAME REVISION | REFERENCE STATUS
APPENDIX B
3120.1 EFFECTIVE
SILICA 2.0 SM45005iD
($i02) (Modified)
PAGE 6 OF 11 DATE

1/13/99

SUPERVISOR p QUALITY ASSURANCE )
Bt | 5 o i .
\

SECTION 7.0 - QUALITY CONTROL

7.1 QC1 and QC2 are prepared fresh monthly or as neaded by the QA unit. QC1 and QC2 are analyzed
a beginning of each set of analyses. QC2 is repeated at the end of the analytical run.

1.2 Spikes are prepared from sarnples 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) to a 10 mL volumetric flagsk and
dilnting to the mark with the sample.

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

7.4 All quality control data must be within the current established limits, and the supervisor or the QA
officer must check the run before sending the sample data into the LIMS system.

SECTION 8.0 - STEP-BY-STEP PROCEDURE

8.1 Sign on to LIMS and create a workgroup for SIO: (see creating a Workgroup and Printing a
Workgroup in the ACS Lims Users Guide).

8.2 Turn ALPKEM 304 regulated power ON.

8.3 Turn on light source.

8.4 Place all reagent lil:nes in DI H2O containing 5 drops of sodium lauryl sulfate.
8.5 Latch platens and turn on 302 pump module.

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

8.7 Set photometer parameters as defined by flow diagram.
8.8 On photometer, set center knob to "sample” position.
8.9 Slowly turn the sample fine adjust knob to set the LCD display to 5.00 volts.

8.10 On the photometer, set the center knob to "reference” position.
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SECTION 8.0—- STEP-BY-STEP PROCEDURE (CON'T)

811 Slewly turn the reference fine adjust knob to set the LCD display to 5.00 volts.

B.12 Place center knob in "absorbance” position. Using the reference fine adjust knob, set the
LCD display to 0.20 (£ 0.01).

3.13 Plxce reagent lines in their respective containers. Allow 2 to 3 minutes before placing stannous
chioride line in the reagent bottle. A blue precipitate will form if the stannous chloride is allowed to mix

with the ammonium molybdate reagent.
3.14 Afler 15 minutes, reagent flow should be stabilized. Repeat steps 8.8 through 8,12,

8.15 While reagents are stabilizing, create the sample table. Open NAP (New Analyzer Program) on the
computer by selecting its icon on the Windows desktop.

8.17 To create a SIO; sample table in NAP, load the $10; sample template ($I0,.5pl), and type in the
sample ID's from the workgroup to be analyzed.

.18 When sample table is completed, save it using the following format: use the parameter code (S10a),
the 3 digit Julian date, and a letter corresponding to the order of analysis; example: SI02136A (1% run);

SI02136B (2™ run),
8.19 Pnnt a hard copy of the table file.

8.20 Load the sample table in the “Sample Table” field (next to the SIO2 method) on the NAP main
SCreen.

821 1In the “Data” field, enter SI, followed by thc Julian date, and a letter corresponding to the order of
analysis; example: ST136A (1% run); S1136B (2™ run).

8.22 When the baseline is stable and smooth, click Control ON to start data collection. Click View to
monitor data collection.

823 While baseline is being monitored, begin pouring the samples, and placing them into the
autosampler according to the sample table.
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SECIEN 8.0 - STEP-BY-PROCEDURE (CON'T)

224 Manually activate the sampler and set the stop count to the cup number corresponding to the end of
e sample table,

425 Observe that the standards appear linear and that peaks do not have spikes or any unusual shape to
iem.

£26 Finish placing all the samples into the autosampler according to the sample table.

%27 When the run is complete, click Control Off on the NAP main screen to stop the analytical run.

Analytical Cartridge Diagram for Silica

Yellorn  Air
T 20 Turns 20 Turns 20 Turns
plntmeter
Alpkem “D OID mD m [ |Wht'wht Ammanium
IBA ‘  E—— Molvhdate
$2om
10sam F/C

Yel/om  Sample

Yel/orn  Tartarie acld

Gim/orn . Stannous Chloride

SECTION 9.0 - DATA HANDLING

9.1 After the analytical run is complete, check each quality control value to be sure it falls within
acceptable limits.

9.2 If run is acceptable, print the analytical report from NAP,
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SECTION 9.0 - DATA HANDLING (CON'T)

9.3 To transfer the file to LIMS, place the cursor on the SIO2 data field, in the main screen of NAP.

Click on Reporting; a window will appear. Click on Qutput to ASCII file. In the “file” field, enter the
exact name for which the data was collected for the analytical run. Click on Qutput. Exit the NAP
software. Click on the $2Send icon in the windows desktop. Double click on C:\ and then on NAP and
find the ASCII file that was created for the analytical run. Once the file is located, select the file, and
click the “send file” button. A window will appear confirming that the file will be sent to Lims.

9.4 After the file is sent, pick up the report at the printer.
9.5 Fill out all logbooks and QC sheets daily for each analytical run.
9.6 Software Settings

9.6.1 Method Setup (NAP Software)

CHANNEL #= [3] PLATEAU POINTS = [ 3 ]
METHOD NAME = [ 5102 ] INTEGRATION =[ 10 ]

START IGNORE TIME = [0 ] FILTER LEVEL =[0]

INTTIAL BASELINE = [ 82 ] PEAKS PER SCREEN =[ 20 ]
FINAL BASELINE = [ 82 ] PERCENT FULL SCALE =[ 100 ]
CORRECTIONS CODE = [Y ] CHART SPEED (cmvh) = [ 60 ]
CYCLE TIME = [ 55 ] UNITS = [ mg/L ]

THRESHOLD =[ 5 ]

ASCENDING SLOPE =101

DESCENDING SLOPE = [ 10]

APEX POINT =[ 10]

REPORT NEGATIVE CONCENTRATIONS = [ Y )
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SECTION 9.0 - DATA HANDLING (CON'T)
9.6.2 Standards Table

Calibration Code: 2 (Quadratic Regression)

Name: SIO2
51 21.30
52 10.65
53 5.33
S4 2.67
85 1.06
S6 0.53
57 0.27
S8 0.00

SECTION 10.0 - INSTRUMENT CLEANUP/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 instrument for 10 - 15 minutes.

10.3 Turn pump module off and unlatch platens.

10.4 Turn pump module off and unlatch platens.

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 - troubleshooting section. Document all
troubleshooting and maintenance in the instrument maintenance notebook.

10.7 Consult the Shift Supervisor before making any major changes, adjustments or repairs to the
instrument.
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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, 17% Edition,
11.3 ACS LIMS Users Guide, version 1.0, 1992
11.4 SFWMD Comprehensive Quality Assurance Manual, current version.
11.5 ALPKEM RFA 300 series Operator's Manual

11.6 NAP Software Manual
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Soluble Reaclive Phosphate
](ktcr_%ng_g Slannaus Chloride - APHA Standard Methods. (5lh ed.. p. 417. Mcthod 424E
1980).

Equipmenl: Spectrophotomeler. Hach 2000

Reagenls: The reagents for use in this procedure are purchased as parl of a test kil. K~8513,
Phosphale (M—Blue%_ 0-4 ppm. from Chemelrics. Inc.. Route 28. Calverton. Virginia, 22016-0214.
The ammonium molybdale (R-8513) is supplied in evacuated 13mm diameter glass ampoules.

The slannous chloride (A-8500) is supplied in a plastic dropper botlle. Each kil conlains enough
reagent for lesling 30 samples.

Slandards: Stock solution = 1000 mg/I PO4-P = 4.394 grams polassium phosphate.'monobasic
(KH2P04) dissolved in | liter deiomized (18 megohm) waler. This solulion is prepared monthly
in Wesl Palm Beach by Lhe Lab Q4 Officer.

Working standard solutions are prepared {rom Lhe slock and preserved wilh [0 drops of 50%
sulfuric acid before dilulion Lo 1000 ml.

4.0 mg/L = 40 m) slock diluled to 1000 ml with di H0
2.0 mg/L = 20 ml slock diluted Lo 1000 ml with di H,0
1.5 mg/L = 15 ml stock diluted Lo 1000 ml with di H0
1.0 mg/L = 10 mi slock diluled Lo 1000 ml with di H,0
0.5 mg/L = 5 ml slock diluled Lo 1000 ml with di H,0
Blank = 1000 ml d1 H,0

Standard Additions (Spikesl. 5.0 ml of Lhe 2.0 mg/L-working slandard is added to 20 ml of

sample. Standard addition concentralion is equal to 0.80 times the samples concentration plus
0.5 mg/L.

0C Check Solutions (Known). Prepared monthly by the Laboralory Qualily Assurance Officer in
Wesl Palm Beach.

'

Procedure: Sample and slandard trealmenl: 25 mls of sample or standard is poured inlo a
beaker. Two drops of stannous chloride (4-8500) is added and mixed well. The Lip of Lhe
evacuated ampoule conlaining the ammmonium molybdale solulion is broken ofl under the
surface of the sample. The ampoules Lhen fill automatically. The ampoule 13 inverled sgveral
times Lo mix Lhe sample and solulion and the color is allowed Lo develop for al leasl 10 minutes
but less than 30 minutes. The absorbance is measured by inserling the ampoule into the
speclrophotomeler.
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Calibralion. The speclropholometer is calibrated by trealing the working standards and
desonized waler blank by the procedure described above. The absorbance is measured al 690
nm and a calibralion curve 1s generaled.

Qualily Cenlrol Procedures.

[ Calibralion slandards are run every 20 samples.
2. & slandard addibon s run every 10 samples
3 4 QC check samples 1s run every 10 samples.
4. A repeal (duplicale) is run every 10 samples.

The resulls from all quality contiol samples must fall within Lhe currenl acceplable limit ranges

Ceneral Description: This method measures reactive {orlho) phosphale on an unfiltered sample
Suspended sediment 13 nol found Lo produce significant inlerference due Lo its seltling out
during the 10 - 30 minule color development time. Similarly. at Lhis wavelength. sample color
does ol inlerfere. The sample values range belween the laboralory values [or lolal phosphorus
and orlhophosphate. The sensilivily of Lhis procedure is 0.02 me/L.
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 Phosphatases can be associatad with algal and bacterial cell wall and released into water by disintf:grs.jri 4
algal cells. These enzymes catalyzes the hydrolysis of phosphomonoesters to orthophosphate and an alcot.
R-PO, + H,Q ==== ROH + H{,PQ,

2.2 Phosphatases are classified as either acid or alkaline, depending on the pH of the envirur'tmc?nt in whi.
they exist. The determination of acid phosphatase activity (APA) and alkaline phosphatase activity is conduct
at this native pH by adjusting the pH of the buffer solution.

2.3 The substrate used in this assay 1§ methylumbelliferyl phosphate (MUP), which has a low backgrour
fluorescence, thus allowing assay of wide variety of concentration with very high sensidvity, The amount
substrate added is determined by preparing increasing amount of substrate solution. V,_ is caleulated as ¢
opimum amount of substrate for enzymatic hydrolysis.

2.4 Basically, MUP is prepared in a pH adjusted buffer and added into the sample. The phosphatase enzym
that maybe present in the sample will hydrolyze MUP imto methylumbelliferone and PhC_’SPha{
Methylumbelliferone fluoresces at a specific wavelength when excited with UV light and can be c_quanuﬁ_ad
a spectrophotometer or a fluorometer. A computer aided Cytofluor, a fluorescence plate scanner, 13 used 110
laboratary to perform the analysis.
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3.1 All personne! conducting this method should be familiar with the SFWMD Chemical Hygiene Plan and
should have reviewed any pertinent Material Safety Data Sheets.

3.2 No hazardous wastes are generated by this procedure; liquid

3.3 Follow the Personal Safety Protection Codes below during analysis:

A = Lab coat, glasses, gloves

waste may be disposed of in the sink.

C = Lab coat, apron, acid resistant gloves, face shield +goggles+respirator or full-face respirator

C = Lab eoat, acid resistant gloves, goggles, (ace shield, apron
D = Lah coat, acid resistant gloves, glasses

E = Lab moat, glasses, apron, glaves

€ = Rubber acid carrier

G = Flush sink drain with ample amount of tap water

SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION

4.1 Millipore CyteFluor 2350 Multiwell Fluorescence Plate Reader

4.2 TBM-compatible PC, with Windows 3.1 and Excel 3.0, and 2 printer

4.3 Cytofluor computer interface

4.4 Multiwell Low fluorescence plates (24 wells), opaqued

4.5 Multwell pipeuer, 0-150 pL capacity

4.6 Eppendorf Micropipettor, adjustable 250 pL-1000 uL

47 Analytical balance, 0.1 mg sensitvity

4.8 Valumetic flasks, 10 and 1000 mL capacity

4.9 Graduated pipets, 1, 2, 5, 10 mL capacity

4.10 Freezer ‘

411 Incubator, ambient to 40°C
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SECIBR 5.0 - REAGENTS

11 Tnis stock buffer: Prepare a 0.1M soludon of Tris (base) buffer. Add [2.11 g Trnis to 1000 mL volurﬁcm'
S5k and add enough Millipore water to bring it into solatdon. Add 0.2037 g of anhydrous MgSQ,, to get
&nal concentration of Q.01M. (Safety PP = A)

%2 Working buffer A: Measure 100 mL of Tris stock buffer into IL volumetric flask. Bring to volume usin
®erile Millipore water.  Adjust the pH to pH 8.00 for alkaline phosphatase, by slowly adding IN HCI whil
siing, The final concentration of this solution is 0,01MTris/0.001M MgS0Q,. (Safety PP = A)

53 Working buffer B: Measure 100 mL of Tris stock buffer into 1L volumetric flask. Bring to volume usir
sterile Millipore water. Adjust the pH 6.5 to for acid phosphatase, by slowly adding 1N HCI while stirrin
The final concentradon of this salution is 0.0IMTris/0.001M MgS0O,. (Safety PP = A)

3.4 Substrate : Methylumbelliferyl phosphate (MUP) (FW=256.2). Weigh 0.128 g of MUP and bring to 2°
Bl volume using the TRIS stock buffer. (Safety PP = A)

'SECTION 6.0 - STANDARDS

61 Stock standard (1000pM MU): Dry approximately 1g of methylumbelliferone (MU) overnight at 105 ™
Weigh out 0.1982 g of ovcn:dricd MU into a 1L volumetric flask and dilute to volume with working Tris bull
A orB. Keep at room tgmperature. in a dark container.”

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

6.3 Working Standards

F Sed Methylumbelliferone conc., Vol. of Stock MU, mL Final Volume, mL
| (Add Tris Buffer C o
volume)
M nM

st 01 100 0.1 10

52 0.3 300 : 03 10 -
53 05 ' - 500 0.5 10

54 1.0 1000 Lo 10
Lss 20 2000 20 10
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SECTION 70 - QUALITY CONTROL

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

7.2 Run a QC solution after a set of working standard and at the end of each analysis.

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

7.4 AL quality control data must be within the current established limits before entering sample data into the
LIMS systemn. Consult the supervisor or QA officer if unable o obtain acceptable QC result

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

SECTION 30 - STEP-BY-STEP PROCEDURE

8.1 Create a workgroup for APA (Praduct). Refer to the ACS LIMS users Guide for insoructions on "C'}rc.atiun
of a Workproup” 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 t& room temperature (this may require several hours).

8.2 Turn on the Cytofluour and allow it to warm up for at least 15 minutes. Sclect the CYTOCALC Progran
(double click with the mouse).

8.3 Determine the pH of the water samples by referring to the hydrolab data or by laboratory measuremer
with a pH meter. Prepare a fresh set of working Tris buffer A or B, based on the pH range of the samples ©
analyze, and by following the procedure in Section 5.0. (Therefore, TRIS buffer A should be prepared an
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 Prepare a fresh set of working standards, as described in Section 6.0.

8.5 The well plate template is displayed automatically when entering CYTOCALC program. If the 24—wc_
plate template is not displayed, open the file 2dwell. CFL (file, open, 24 well.CFL), or the most recent run fi
with 24 well. - Edit the plate protocol by entering the last four digits of the sample number. Use one plate f
cvery 10 samples. It is important to have a duplicate of each standard for the CYTOCALC to functiol
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SECTION 88 (CON'T)

8.6 Alematvely, 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 (Bl=Blank, Un=Sample, St=5tandar
Co=Lontrol, Em=Empty)
¢. On the edit bar located at the upper portion of the screen, edit the correct LD, You will need o enter the concentrtic
valyes of each standard and control.

§.7 Measure 2 mL of blank, standard and QC into each assigned well.

8.8 Pipet 1.8 rnl. of samples according to the tray protocol. Add 200 pL of MUP into each sample well. Dt
NOT ADD MUP SUBSTRATE TO STANDARD, BLANK AND QC WELLS.

8.9 Immnediately place the well plate in the door transpert, ensure proper seating of the plate and that the fir
well is on the top right position. Scan within 10 seconds (Click RUN, COLLECT DATA, then ent
WOREKGROUP number under file name). Record the exact time of the start of the incubaton. The system Wi
automatically scan for time O reading, then a message "50 % completed will be displayed” on the scan windo
(This means that a second scan will resume after 1800 seconds or 30 minutes).

.10 At the end of the second scan, the system will prompt a message, “100 % completed”, and will give yc
an optien to CLOSE DOQR or IGNORE DOOR. Choose IGNORE DOOR if another plate 1s to be scanne
and CLOSE DOOR if no more plate is to be scanned. '

8.11 At this stage, 2 message may appear “Cytofluor setting has been changed”. Hit OK to display the plal
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 assc:ciatf:d well (standa:
blanks, QC and sample well) is highlighted (black background). Double click each well that is not highlighte
IMPORTANT: Only highlighted well (blackened background) will be calculated with the standard curve.

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

9.1 Cywfluour PC-Data Handling

—— L 8 T —
— —— T w——
X

8.14 (After LINK command from Steps 8.12 and 8.13) On the menu bar, select DATA, FORI\'U\_T.
Specify SCAN 1, then press CALCULATE (Ensure that Calculate and Statistics are marked with X

on the screen).

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

e worksheet with the

8.16 Select FILE, PRINT to print the time O worksheet. Select FILE, SAVE AS, and give file name

(.csv) to save file

.17 Select FILE, END DATA DISPLAY to remm to Calculate window. S_pccify Scan 2. Repeat
steps 8.14 10 8.16 to calculate, print and save results of SCAN 2. Save as Filename.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:

A.P:A (nM/min-mL) = MU conc. at time 0 (uM) - MU conc. after 30 minytes (pM)  x 1000
q'-

(30 minutes & 1.8 mL)

This equation is entered into Excel worksheet, with filename APA.XIM. 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 \:forkshch
Calculation will be automatic. Review the QC and blank values to ensure accurate calculanans.

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 sl and create a workgrou:
for the test APA and exit the SEEDPAK] Main Menu (see Creating a Workgroup and Printing .
Workgroup in the ACS LIMS Users Guide).

9.2.2 Afier running the samples: Examine the results for acceptability of QC samples and repeas
cither by manual entry or by transfer from disk through the LIMS Database Analyst. To enter manuall:
go the WORKSTAT, MANUAL ENTRY, APA. Enter the workgroup number. This will prompt t
sample numbers one by one. Enter the concentration results.

9.2.2 Pick up the LIMS data entry report for the samples you have just entered from the system print:
and examine against the raw data report. Submit any necessary corrections to the DATA UNIT b
filling a LIMS Database Cormrection form.

SECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING

10.1 Wipe dry the surfaces, of the plate incubator, the Cytofluar and the work areas. Use D.I. water to clez
any spill on the instrument.

10.2 Rinse the plate thoroughly with dilute Liquinox™ and D. I. water. Place the plate upside down on
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. Jansson. 1978. Determination of phosphatase activity in lake water-a study
methods. Verh. Intermat. Verein. Limnol. 20:1226-1230.

11.2 Prof. Robert G. Wetzel, 1994, Personnal Communication. [Department of Biological Sciences, T
University of Alabarna, Tuscaloosa, Alabama 35487-0344, USA.

11.3 Cytofluor 2300 Manual. 1992, Millipore Corporation, Bedford, MA.
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FIGURE 1.0 SAMPLE MULTIWELL PROTOCOL (24-well plate)

(A1)

(A3) (Ad) (A% (A8)
S1 (2000 nM) | S2 (1000 nM) | 53 (500 nM) 54 (300 nM) S5 (100 nM) BLANK
(BI) (B2) (B3) &4 an (B4}
51 (2000 nM) | 52 (1000 nM) $3 (500 nM) 54 (300 nM) S5 (100 nM) BLANK
(C1) (€2 (=) (€4 (C5) (CH)
QCl1 QC2 Sample Sample Sample Sample
(D1) (D2) (D3) (D4) (D3) (D6)
Sample Sample Sample Sample Sample RPT
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SOP #BA.7
Benthic Macroinvertebrate

Dip Net Sample Collection
(based on Flafidn, et al, 1983, Rapid bicamseysment protocols for wse in sereams and mvers: benthic
macrolnuvertebrates and fish, EPAMAL4-89-001)

STEPS
Materials

1. Field Physical] Chemicgl Characterization
Data Sheet

2, Habitat Assessment Sheet

3. Dip MNet with No. 30 mesh

4. 4-liter wide-mouth plastic jugs

3. 100% formalin

Methaods

1. Visually examine the area or reach tw be
sampled You must either walk or boat
throughout the aquatic systam, paying
close attention to its physical and habitat
charartaristicy.

Fill out Field Physical / Chemical
Charucterization Datg Sheer and Habitat
Assessment Sheet. The percent coverage of
substrate type refers to how much af each
habitat sype is actually presant ar the
sampiihg site.

[+

3. Dezermine the number of swesps w
Dewiorm in each habitat type ourt of the 20
I0tal sweaDps per station. This requires a
Two step process. First select the *major”
or “mas: productve” habitats for the
sTeam “ype. Use the following formula to
ealculate the number of sweeps in each
babpitat tvpe:

Number of 20
M:::pul p:;: = DNamber of Major Haintats) - 1

- _ The result is rounded tg the neareat
integer. The remaining numher of sweeps
(to maks a total of 20} 1a evenly divided
among the mingr habitawa (such 23 sand,
mud. or muck in most ¢cases).

COMMENTS

Prepars per SOP #8A-2.]

In fairty sroall (15t to 4th order) streams, the length of a
discrete stadon should mosist of & 100 m strersh of
scream, and the width showld be from bank co bank, [n
very lorge systems it ey be neressary to extablish
more than oge ration to adequecely charnctrrize the
ot

See SOP'2 #BA-17 and BA-18 for instruegens eo Alling
ot theye forma

It is important w accrately determine the spatial
errent of ¢ach subscrate type (in 1 3 dimendonal
ewntent) for habitat scoring procadurss,

Ce=erallv, the mosz (w least) produsdve habicat trpes
are g5 iollews: snags amquaric vegriarion, ieaf paexs,
teots, 1ndersat bancs, rocky oursops, muck, and sand
All but the last two can be synsidered “major” or
“produrtive”, E

Erample: If 3 major hahieat types ere presens, perform
5 sweeps in each of thess habitars and divide the
remaining 5 sweeps up emoang the acher non-major
hamcaca, 3o that a wazal of 20 swecps wre perfarmad. If
4 major hebicats are present, periorm 4 sweeps in earh

.of these, then 4 divided np among the remaining

For 3 major habitars da 3 in ench major habicar and
divide the remaining 5 yweeps 2p among the ather non-
T™Ajor typea

Proper interpretation of benthic collections requires
thar enmples he ealiecead from taultiple babitars that
arw represencadve of the site. If possible, the pame
habitzix chould be gampled at reference and rest
sitzy the tame gomber of Hmes to isolars the effecs
of wacar qualicy on the benthic mmmonicy.

Pape 1 of 3
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4, Perform 20 discrete 0.5 meter aweeps with
the dip net. Sample the availahle
subgtratea as detarmined by the abave

procedures.

2. Instreams with suffident water
velodty, the moat effective way to capture
invertebrates is to place the botmam dm of
the dip net downaiream of the area to be
sampled Disturb, agitate, or disledge
organizms (with hands and/or feet) fom

subsatas (snags, ete) at a distance of 0.5
m upstream of the pet,

b. For areas without flow, fisturh an area
of substate that is ore dip net wideh wide
and eppronmately 0.5 m long; and eweap

the net over the area a few times ta enanm

the capture ufurgz.mm which were Eving
thers.

¢ For heavily vegetated areas (some
sTe3ms, lake margins, or wetlanda) jab the
netincs the base of the vegetaton, digeing
dowmn to the gubstrate, and dialodge
organisms using a one-half mater sweeping
mation with the net

d Sample Jeaf packs (if presant) by
astu-bing leaf pack areas with hands ar

f[eet before scooving one-half meter worth of
foatanal inta the pet

e. Zzad, muck, mud, and slt (nes-major
Zabitatsj can be sampled by taking 0.3
mezer sweeps wirh the nar while digoicg
inw the botwom approdmazaly 1 =,

3. Ifecord the number of sweepa far each

kavitat on the Fileld Physical { Chemical
Charoeerizaton Datg Sheet.

6. Reduce the sample volume after each
discrets sample by dislodging organiama
from larger debris (but retaining
invertebrates in the net or keve) and
discardipng the debris. Save finer debris
plus organism mirture in larpe wide mouth
jugs. Try to reduce enough of the sampla
volu=e in the feld go that no more than 2
gallons of material are collected. If thisis
not passicle, put the materdal inta
aamunn.ai jage, Fample reduction is eagier

in the la.ooramry

Appendix E

June 17, 1998
Page 2 of 18

. =769
CDM}IENI'S
When perfarming an upstream/downacrenm ype of
study, sample the downarresm sadan Grac o prevent

—‘upetream invertehrates from driffing intn & locadon

they were not originally inhebiting,

Catch erprnisms by allowing tham ta flow ints the net
and ales by awesping the net wwards diserrbad
material

Severa] sweeps over the 2ame 0.5 meter &Tva are
recnmmendesd to make sure all orgimisms are eaptured.
This sampling effore in n discrees 0.5 fmeter apc ia
compdered oy 1 sweep.

Whern & motinaoad half meter aweep is imposaible,
takes 2 quaiTer maLer FWeeyl N Lhe 1ame Ares to AN
afull 0.5 meter reerp.

If the nez is pusned tao desp in coarse tand very limle
of the 1and will be weshed througn the nec resuitog i
a sample thar conrains few organicms and is card ta
procesy,

Idaally, eczool acd tesz gtes will ke 3ampled the satne
nomiser af times in the same habicars,

The relative propartions af the organisms
eollected mmust be mainrained inmcs to ealculate
many enmrzanity metriect. Seme Held plexing af
delicate orgnnizms is accaprable 21 long 43 enmmunity
comporibon is nat wltered.

Indicate om the lebel how many fugs the eatire wample
weomtajned in e g, "1 of2" "2 oI

Page 2 of 3
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STEPS
7. Iflabaratory sorting can be performed
within 24 hours, place aamplea

immediataly on ies, Cold temperatures
should slow orpanisma ensugh to prevent
predation (and suhsequent alteration of
community atructure), If sorting will be
delayed, preserve with 10% formalin (do
this by adding ane part of 100% formalin
to the jug with 9 parts ambient water).
After grganisma have been remaoved from
detritua, they should be placed into 70%
ethanal. '

Appendix E

v, I—-Ti&rga
COMMENTS
If orgrnicms are too active during sorting, pour some
carbooated water, clove ofl, or other relazing agent inea
the sample

Sampley that will not be sarted within 2 days chould be
prederved in farmalin  Ethansl alene will net prevent
the vegetadve debris from decomposing, resultingio m
tample that is very unpleaannt ko sorc

Page 3 of 3
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SOP #BA-8
Benthic Macroinvertebrate Qualitative (Dip Net)
Sample Handling
STEPS COMMENTS
Matarials
1. Waterproof paper and permanent marker For making labels
2. U5 30 mesh siave
3. U5 10 mesh gave
4. Ethanol filled squeeze bottle (80%)
5. White enamel pan, marked with a grid of 5
em s
8. Listof random numbers
7. 250-mL plass jar
8. Dissecting micruscope
8. 100z 15 mm petri dish
10, Forceps

1L Vials for picked organiams {1 or 2 dram)
12 Tahoratory counter

13. Benthic Macrotnvertebrete Bench Sheet

Me thod.q.

1. Checklabels so you know which sample
vou are dealing with (concrol sice, tast site,
etc.). Make a very clear label to go inta
the bortla of picked bugs with statien
identificadon, date sampled, replicate
avmber, and vour initiais,

l.:i

Plare a pordon of the contents of the
sample (st sized) into a 1.5, 10 mesh
sieve with'a U5, 30 mesh sieve
underneath.

3. FRinse with tap watar {(a small hosa
acached to the fauce: works best),
spraving arganisms and small detgitog
down into the U5, 30 meah siave.
Visually inspect large dehris (leaves,
plants, twigs) held in the U5, 10 mesh
meve {or animala before discarding. Wash
fine-debris {dlt. toud) throuph the bottom
(U5, 30 mesh) sieve . Repent procaduras
42 and #3 until all the sample from all the
Juga has been processed

4. TFlace sample in gridded pan. Each 5em
zrid should have a pre-asggned number,
iiguid present in the aample apould be
sumaently reduced to prevent material
from shifting among grids during the
SOTUNE Procsss. ‘

Muke sure thar vou kow how many coarainers in
which the pardcelar sample is stared (thers may be
savera! jurs), The endre sample must be ineluged in
this reducsion and homopeoirason process.

This inspevrion it best aecomplished by placing the
dabris in x white pao mdu.i:rscrvingitw'ithmt.he Iimﬂ
lignted magnifier. Organisms found (generally the onea
towa large to pass through the U.S. 10 mesh sieve) should
be placed ineo the U5, 30 mesh sieve with the rest of
the unpicked zample.

There are 24 tocal 5 cm grids in n suandard white
ennmiet pan.
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STEPS
Wemurhly miy the sarmple po that a
Bempenous distribution of organisma is
miwved in the defrital matiz.

St 3 prid using the random number
ok Remove the contents of the entire
paand place in 4 glass jar.

Tale 2 small amount of this detritus plua
w@miam mirTture and place it in the

Meirn pordon of & petri dish. Add emough
Nepad (usually ethanol) ao that the

zaterial is wet enough to move around
emsily with forceps,

M the petni diah under a disaecting
g 32t at low power (apyroximately Tx
o Biz). In a deliberate, systematic
saemer 3can back and forth or up and
dowy micking each and every organism
famy the aliquot and placing it into an
sleskol-Olled vial (clearly identified as per
ey #1).

Merseapning dish in one pattern (e.g., up
md down), go back through using a
&ferent pactern (back and forth) to

aysre that all organisms have been
retmved from the aliquot.

Cnunnue steps 6, 7. 8, and 9, undl you
sbrxin a minimom of 100 organisms.
Oncy a orid i3 selected, its entire
fonrents must be sorted

Hecwrg the informadon requeszed on the
Morwinvertedruze Lab Bench Sheet which
mdudes site, laboratory sample number,
ET0RET stadon number. sample type,
repicate number, and date collected.
Include the inidals of the persons wha
colleczed and sorted the sample. Record
the number of grids selected (e g., *4 of
247) to enable conversion to total

abundance present in the original gamgle.

Appendix E -
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Use u ruler to delineats the sdges of a grid while
remaving the sample,

The tap perton of the patri dish may later be placed
over the sample Lo prevent degecation if you musm leave

the tample pvernipht

Using a pair of forceps in etch band enables you @
betrar tanse arprnisms out of Sbraus demmizus Forceps
should be sharp end properly aligned

Use the aooracory conatar to eep o running tocal of
the oumiwe @ ergamicms ficeed

Picking wecaracy shonld be checked by & o-wurker i 10
% of the samplax

If ap aovicus erganism is opserved bur ita grid aumbae,
wu1 not wisctaq and no examples of that srpaniym were
presans in grids wouch were setected, thae crpraism
mav = pored as gualitatvely ooserved The srgrnism
snowie NOT Y incinded in the analvsia

Failzre w record the number of grids seleceed {gut of
the total grid4 possible) seriowsly comproouses the
useritiness of the gary,

Page 2 of 2
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50P #BA-8.1
Preparation of 80% Ethanol
STERPS o COMMENTS
Materials
1. 100% Ethanol (HPLC grade)
2. DI water
3. 4000-mL graduated cylinder
4. 4L glase amber jug
6. Flastic funnel to fit inta 4L jug
Methods
1. Fill graduatad cylinder with 3200 mL of This operation ia ensier with two peaple a3 the ethanal
100 % ethanpol. ix purchaied in 5gallon cany One peraon holds the

cylinder while the gther pours the sthanel

2. Add DI water to the graduatad cytinder
until the total volume 13 4000 mL.

3. Using the funnel, tranafer the Jiluts
ethang] g the 4-L jup which ahnuld ba
properly labeled as 80% ethanaol

4. FRinse graduated cylinder end funnel with
D.JI. watsr and return them to the shelf
above the onk

Page lafl
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SOP #BA-9
Benthic Macroinvertebrate

Grab Sample Collection
Mdodified from Standard Methods 105008.3)

STEPS
terial
Ekman or Petita Ponar dredge
U.5. 30 mesh box deve
White enamel pan
Plastic squeeze bulb ("turkey bastar”)
Small buckeat
Wide mouth plastic sample containers
Tape and permanant markars

Methods

L Use af the Ekman dredge is reatrictad to
_ sampling soft substrates (silt, muck)in
areas with little eurrent. The Pocar
dredge may be used for sampling under
these condifiens and alss i arens with a
barder subatrate (tocks, ahella, annd).

RppsRPE R

2. When szmpling from a boat, dredge
samples are collected from the rear and
downstream of the vessel to avoid
cantazminaden of other tvpes of samples
with disturbed sediments. Rinae the box
sieve with arbient water and de it ta the
side of the boat where samules =ill be
collected. .

Ekman: Open the spring-loaded jaws and
attacl the chaine o the pegs at the top of
the sampler. Lower the dredge to the
bottom, making sure it settles flat
Halding the line tanght, send down the
messenger o close the jaws of the Ekmap
dredge. Pull the gampler to the surface
and place it immediately ints the box
sieve, Carefully open the jaws and
dmgurge the contents intw the sieve,
rinsigg 1o assure complata sample
purging.

!',n.'l

COMMENTIS

Far malcng labels

The mumber of replicates collecerd is depandent npen
severul factars including the wrea sampled by the
devics, the purpose of the sady, gnd the degree of
patchiness in the disoibation of the arganisms at the
zte, Routinely, talee 3 dredges, All replicaces gre
plared in scparate sample coneainers (for staristiea)
anabyses). If it has been determined that yeg are
wmpling in an ercepoionslly depaupernis area,
additional replicatas may be required (pilat srgdy
Deeded). In thar cace the number of teplicates sampled
ac the gronp of atadons you wish w cempare sheuld be
eTuAL

The baz sieve is eonscaced of Soergiassengted wood
and U5, 30 mesd $cmen. When piaced in the warer, it
will flogr ax zhe surtace " If 3 box sieve is nnavailahla,
the dgrecged macenal may ba washed in tac dip oet
previding 1t 13 firied with & TS, #30 mesh feve
materinf 'I'he fisadvantags of using the dip net is that
it TeQuures 2 peopie i t0 nQld the fel, i to manipuaiate
the dreage,.

The r.:u":.nq: ioaded Ekman ia ﬂ.mg'ernu_f._ Hold the
s:'em;: firmiv apove the Ringed_ and be verv careful thar
Lo Dody para get pincied by the mapping jaws, dijen
wuld progues semows injury.

Check o make muoe the jaws are fully closed and that
ro sample waa lest while ifting the dredge.

Papge | af 2
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3.

=1
.

STEPS
Yonzr: Open the jawa and place the crosa
bar into the proper notch, Lower the
dredge to the bottom, making sure it
settles flat When tension is Temoved from
the lina, the cross bar will drop, enabling
the dredge to close es the lne is pulled
upward during retrieval of the dredge
Pull the Ponar to the gurface and place it
immediately inta tha baz siave, Carefully
open the jaws and diagorge the contznts
ints the meve, ringingts anaurs complats
sample purging.
Swirl the box sieve in the water with a
back and forth meton to waah the fine
qpdimeanes through Concentrate the
remaining sample into one corner of the
deve.
Fill the small bucket with ambient water
and use thin watar to fill the squeeze bulh,
Using the squeeze bulb, rinse the aample
fom the déve to the enamel pan.

Transafer the sample from the enamel pan
into the pre-marked wide meoath g
(again_ ueing the squeaze bulb), making
sure the location, data, and replicata
pumbar 15 acTurata,

Ppgarve the sample with 10% {ormalin by
adding a 10 w 1 rade of warer to 100%
or=aun. Iflaborawry processing is
possiDie Wirhin & Dours, the aampies may

be stored o iee. withant addieinm of
formalin.

Appendix E

Tune 17, 1998
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v, [—Y4493
COMMENTS

Check to make sare the jaws are Audly elosed and that
o gample was loxt while ifting the dredge

If & sediment type it erpedally clayey or murky, it may
be necuseary to wis & hand to break up dumps and
agitatr the sample to reducs it blake suew yoo rinse
aoy detritud from your hand bazk into the neve

Take care to rinse the entire coutents of the zampie nto
the pan Sotoe organisms may to sHck to the wven

Ross bengnl dyr may be added ta the sample, 222
pieding aid, H degred,

Page2 of 2
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Appendix E

v. 1—1/693
SOP #BA-10
Benthic Macroinvertebrate Grab

Sample Handling
(Modified from Standnrd Methods 10500C)

STEPS

Materials

© o2 g g e 213

Waterproof paper and permanent marker
US. 3 mesh neve

Ethamol flled squeeze bottla (80%)

Glam jars

Dissecting microsope

100 x 15 mm pewi dish

Foromps

Vials for picked organiams (1 ar 2 dram)
Benthic Mocroinvertebrate Bench Sheet

Methods

1.

I-ﬂ

Check labels 36 you know which sample
yun are dealing with (control mice, test site,
ric} Make a very clear label to go ints
the bottle of picked bugs with staden
iceprificarion, date aampled, replicate
pumber, and your injtials,

Pour the oontents of the wide mouth jug
overa UL 30 mestt sieve, Rinse the jug
witatap watar to make sure all organisms
arewut into the seve.

Tipm wnth tap waer (a smail nose
ar-anéd = the famret works best). Wash
Srwaenrs (s, mmd) throupn the sieve.
Arrlarze detmisfleaves, shells, etc.)
preamt snoulit bebrushed clean of
orgmus:s apd discarded. Rinse the
orgamsm plus demmitus miToure to one
sroif atea of the sieva,

Usmg an ethanolfilled (80%) squeeze
borlle. vimse the mpanism plus deoimus
mapix intn the smallest pracrieal
compiner (esmallya 100 ml ta 250 mL
glaxjar) Put the Inbel ingide the jar,

. Rexd te inforestion raquestad on the

MoooinwertettutrLap Benrh Sheet, which
infixies se. laomratory sample number,
TARTCT sz=mm ammper, sample type,
-emrate pumees, and dace collected.
Ikmae @ imUES of the bersons woa
colezeq and sored the sample.

COMMENTS
Tor making labels

Prepars per SOP 34431

It iz critica] that no eyrors be made during this step, IF
samples are mived up, the entre study could be
rendered invalid

Plrce jars on the sample ahelf 30 that samples fora
given amdy are orgrboited toguther and clearty marked

Page 1l of2
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&.

STEPS
Take a gmall amount of detritus plus
organiem mirture and place itin the -
bottom half of a patri dish, Add encugh
liquid (usually ethanol) so that the
material is wet enough to move around
ensily with forcapa.

Flacs the petri diah under a dissechng
scape set At low power (appromimately 7z
or 101). In 8 delibarata, systematic
manner scan back and forth or up and
down, picking each and every orgapism
from the aliquot and pladng it into an
aleohal-Alled vial (clearly marked ay per
step #1).

Alfter seanning dish in one pattern (e.g4., up
and dewn), go back through using a
different pattern (back and farth) to
pesure that all orpanisms have been
removed from the aliquot.

Continue stape 6, 7, and 8 wmtil the sample
is finished.

Appendix E

June 17, 1998
Page 10 of 18
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COMMENTS
The top portion of the petri dish may leter be placed
_ greer the pample to prevent desiccaden i you must leave

the sample overnight.

Dy pat everiond the petyi dish with teo much sample |
this revults in dloppy work

Uxing & pair of lor=tps in each hand enables you Lo
bectar tanse gryamisms ut of fbrous detritus. Forceps
thaald be sharp and properly aligned

Picking scenracy thould be checked by A CoO-WGrLer i
10% of the samples

Page 2 of 2
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v, =T/
SOP #BA-11
Benthic Macroinvertebrate Core
Sample Collection
(Modified from Standard Methods 105008.3)
STEPS COMMENTS
Matarials

1. Coring Deavice

2, U5 30 mesh bar Heve

3. White enamel pan

4. Flastic squeeze bulb

5. Small bucket

6. Wide mouth plastic 2ample containers
7. Tape and permanent markers

Methods

L Use of coring devices is restricted &
sampling fairly soft subscrates (silt, muck,
with only small amounts of sand or shall)
usually in marine systemas. The Biclogy
SecTion uses two xizes of coring devices.

l-ﬁ

When sampiiog from a boar, use the 4 inch
diameter coring device that is awached to
a long pole, and has 4 valve near the top.
Core samples are wollecrad from the rear
and downsoeam of the vessel to avoid
centaminaden of other cypes of samples
with disturbed sediments. Rinse the box
sieve with ambient water and de it ta the
side of the boat where samples will be
collacrad,

3. Lower the coring deviez to the battom with
the valve open. After quickly pushing the
devicr into the sediments, close the valve,
The resulting vacuum will keep the
matenal in the tabe a3 it is raized up to
the baac.

4. When collecting samples in wadable
waters. a smaller eoring device (2 inch
diamerer) can be wsed. This corer utilizes
a flapper-valve eouipped stooper which is
Inserted inw the wp of the pipe. Vacuum
inside the pipe holds the marerial undl the
LOpPer 13 removed,

For making labels

The number of repleates eollecrd is dependent npon
several factor, inchuding the ares tampled by cthe
device, the purpose of the soudy, and the degree of
piichinesy i the discribarion of the orpRnisms at the
xite. Rourinely, take enotgh cores 5o thar an aren
equivalent to 3 Ponar dredges is cllectad
(approrimareiy 675 an?). With our larpe (4 inch
dianecer) euring device, callect 8 repiicates ta achieve
thit All replicates are roatinely placed in separnte
sariple containers (for stadsteal analyses), Depending
oo the acady objectives, Teplicates may also be '
mmposited at loog as the number of replicates 14 equal
for each stadon and cieariy rezorded so that the number
of arpanism par square Metar can be caleniated

The bax sieve is cansruesed of 3berginceconted wood
wnd U5 J0mesh sereen. When pilaced in the warer, it
will flomt gc che sorvaee, If & box sieve (4 wnaveiianle,
the dreceed macerial max be washed in a dio na-,
Froviding it is Soad with 2 U5, 430 mesh neve
Diaceriai The disadvantage of using the dip net i that
it Tequires fwo peopls (one w Aoid ths ner and one ta
mAnipuiacs the conng devicel,

Many clean water crganismy are mmew'h.n!'. tnotile "‘?d
may elude caprure if you nre net quick during sampling.

This small corer snould be nseqd primariiv for nan-
biniegizal sedimenct sampiing (grasn size. Setals, et
s it 13 thought 0 De oa sl w alecaveiv eaprure
Wany Qrgmfusms & CTUSACeAn s Or T ous worma
which are g=neraily large in size; considered usefui in
impact determinabon.

Pagel o2
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STEPS
5. Pull the sampler ta the surface, open the
valve or remove the stopper, and place it
immediatsaly into the boxr mieve. Disgorge
the contanta into the gieve, rinsing to
assure complets sample purging.

6. Swirl the bor sieve in the water with a
back and forth motion to wash the fine
gediments through. Conrantrats the
mm.mnmg sample ints ene corner of the
Keve,

7. Fill the small bucket with ambient water
and use this water to fll the aqueeze bulb.
Using the squeeze bulb, rinse the gample
from the seve to the enamal par.

8. Transfer the sample from the enamel pan
into the pre-marked wide mauth jug
(again, using the squeeze bulb), making
aure the lm:atmn., data, nnd replicate
nurnber is acourata,

9. Preasrve the zample with 10% formalin by
adding a 10 1o 1 ratin of water to 100%
formalin. Iflaboratary processing is
possible within B houry, the samples may
be stored on ica, without addition of
formalin,

hppendix E

June 17, 1998
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coO

If & sediment type is especinlly clayey or muacky, it may
be pecessary to use a haod to break gp dumps and
ipitats the pample to redues it Make sure you rinse
1oy detritue from yuor hand back ints the deve

Take care to rinse the entirs eootants of the sample ine
the pan. Some arprnicms may to emck to the soreen

Foce bengnl dye (uie o vary small amoust) may b
added ts the pample, a3 n picking wid, ¥ deaired

Page 2of2
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v, 1-~T/6M9)
S0P #BA-12
Benthic Macroinvertebrate Core
Sample Handling
(Modifed from Standard Methods 105000
STEPS : COMMENTS

Materials

1. Watarproof paper and perrnanent markar For making Labels
2., U.G. 30 mesh siave ’

3. Ethanol filled squeezs botrla (B0%H)

4. (lasg jary

5. Diasecting microacope

6 100 x 15 mm petrd dish

7. Forceps

8. Vials for picked organisma (1 or 2 d—am)
9., Benthiu Mocroinvertebrate Bench Sheet

Methoda

1" Check labels 5o you know which sample
you are dealing with (control site, tast site, gy ig critical that no errors be made during this step, If
ete.). Make a very clear label ta go inte samples are mixed up, the entre smdy eonld be '
the bortle of picked bugs with szation rendered invalid.
idendfication, date saampled, replicate
number, and your initiala,

#

Four the contents of the sample container
{wide mouth jug or Whirl-pak bag) aver a
.5, 30 mesh sieve. Rinse the container
with tap warter ta rmake sure all organisms
ar= put int the sieve,

3. Rinpce with wan water (a small hgsa
atzached tw the fGucer works best), Wash
fine debris (silt. mud) through the sieve:
Any large debns (leaves, twigs, ete))
present should be brushed clean of
organisms and discarded. Rinse the
organism plus detritus mizture w one
small area of the sieve.

4. Using an ethanol-flled (80%) squeezs Place jars on the sample shelf 10 that sumpies fera
boale, rinse the organism plus derricus given ytudy are organized tagether and clearly marked
matrix into the srmallest practeal
conzainer (usually & 100 mT to 250 mLL
glass jar). Put the label inside the jar.

Record the informnton requested on the
Mazroinvertebreze Lab Bench Sheet, which
inciudes sice, laboratory sample number,
STORET statdon number, sample tpe,

" replicats numper, and date collected
Inctuge the inigals of the pessona who —
toilected and sortéd the sampie.

t

Pagal of 2
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6.

STEPS
Take a small amount of detritus plus
organiam mirture end place itin the -~ - --
battam half of a patri dish. Add enough
liquid (usually ethanol) so that the
material 12 wet enough to move eround
easily with forceps.

Flace the petri dish onder a disaacting
acope set at low power (apprudmately 7x
or 107), In'a delibarata, systematic
manner, scan back and forth or up and
down, picddng each and every organism
from the aliquot and pladng it mto an
alenhol-Alled vial (clearly marked s per
step #1),

After scanning diah in one pafarnie g., up
and down), go back through ndng a
diferent pattarn (back and forth) to
assure that all orpaniems have been
remeved from the aliquot

Caoctinue gteps 6, 7, and B unti] the sample
is finished.

Appendix E
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COMMENTS
The top partion of the petri dizh may later be placed

_aver the sexmple to prevent desiccadon if you must leave

the sample overnight

Dw oot overlonsd the petri dish with o much sample.
this results in dappy work

Using x pair of forceps in each hand enables yoy w
bectar tapse grpaise s out of fibrous decritus. Ferveps
whould be gharp and properly alipned

Picking wemracy should be checked by & co-worker in
10% of the yamples

Pape 2 of 2
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SOP #BA-13
Benthic Macroinvertebrate Hester-Dendy

Sample Collection
Qdedifed from Standard Methods 105008.5)

STEPS
Matarials

1. 3or4 Hester-Dendy artifidal subatraces

2. Customized Hester-Dendy bleck. with
coupling nuts for attachmant of HD
samplers and eye bolts for attachment of
cahle

3. Stainless steel eable

4. NMico-preas® tool with fasteners

5. Whirl-pak® baga

&. Permansnt marker

Methaoda

1. Attach three HD's to the HD block. and
place the block at a depth of ene meter (or
the deepeat spot available if shallower
than one meter). Take catn to place
control and test gite blocks in aress of
similar flow and hahitat type. Space for 4
H-D's i been provided on the block, for
use in svudies requiring additdonal
=ephcation.

Arzach cable w a point on the bank
suficiendy hign 1o enable recovery even if
e water level increases,

I=

3. After a 28 day incubaton peried. recover
the hD samplers. Approach the block
carefullv, without disturbance, from the
downsoream pasiton. In a deliberaca,
geotle manner Lift the black smaighr up
from the bottom and immediately place on
a flat surface,

4. Quiekly place the Whirl-pak bags over all
the HD's, and unscrew them from the
block. If an organism ia observed crawling
off 2 HD), eaprure it and put it in the
appropriate Whirl-pak, Fill the Whirl-
pam with ambient water (so that all the
piews are wet), gecure them (twiri three
Fi.n:ts and twist the ends), and piace an
lce

TV — o

COMMENTS

For labeling baga

Fiewledge of the system’s hydrologic regime is
IOpareanc o maxe sore samplers will not go dry dunog
the 28 day incabaden period For example, if it is flood
rrage and yon expect the watsr o drop 2 meters in the
nexr few weeks, plece sampler 3o thar it will be 1 meaaT
deep ut the end of incubadian.

In snifdng sand subDscraces place the block so :lur_
exiiong magy will deflecs sand from being deposiced m
‘he sampiers. This can be darer—ined by clase
exrmination of the BoSom WOpOETADAY.

Trap the cibie areund thet oese aTd e+ o7 “e Dank
.u_"u: nszs ._"E \11\::p—pre5rm ..DD.I a.nc‘. ruju:"‘u:""s = secure d"lt
Swcx. fvancalismisa pmnn& :ﬂ'ﬂﬂlﬂm Artempd oy
conceal the cabie 5o that no ene but you can ond it If
the Nico-press® tool is unavailanla, the fasteners may
be cmmoed ov nammering (two naTmers are needed).

Vlv_l.dc or Wie n toat. DO MOT pull the block up from the
iCore

Whirl-paks thould be pre-lapeied with the stagen,
1ampie dats, and replicats oumbar, wung the
perDADSnT DIATEET,

Sampies 1pouid NEVER be pn:s:rvcd untij after

pryamuisind are ac=aped fTom the Hestar-Dendy plates.
Popzervanveswiil poison the piaces, grevenring the@
TOM DeUNg used BEAIN.

o]
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SOP #BA-14
RBenthic Macroinvertebrate Hester-Dendy

Sample Handling
Modified from Siandard Hethads 105000)

STERS
Materials
1. Waterpruof paper and permaneat marker
2. T.5.30 mesh sieve
1. Wrench for dismantling HD
4. FEthanel filled squeeze bottle (B0%)
5. Glass jars
A Dhssecdng migoscope
7. 100z 15 mm pet= digh
B. Forceps '
9. Vials for picked organiems (1 ot 2 dram}
10. Benthic Macroinvertebrate Bench Shest
Methods
L.

Check labels so you kmow which sample
you are dealing with (conol site, test sita,
ete). Make a very clear label to go into
the battle of picked buga with station
idepdiication. date sampled, replicate
numper, and vour inigala,

Dpr- the eantents of the Whirl-pak bag {an
escemnied Sester-Dendy and associated
demimis) over a 1.5, 30 mesh deve. Usicg
2 wreach m Temgve The DOCIAM T
Gigmantde the Zester-—endy.

Rirse with 2ap water 12 small hose
amacned w the faucer works best). Socape
and simatltanegusis inse organisms off
=D piates with fingers {or a soft brusnl.
using care not 1o damage the organisms.
Wash Sne deprss (=il mud) througn the
sieve. Anv large debris (leaves, cwigs)
present should be brushed ciean of
orzanisms and discarded Rinse the
arganism plus decritus miTrure to one
small area of the meve,

Using an ethanol-flled (80%) squeeze
bortle, inse the organism plus decrinus
matriz inta the smailess pracdical
container fusuaily a 100 mi w 260 mL
slass ja=+. Put the lapel inside the jar.

COMMNENTS
For making labels

Prepare per SOF #BA 8.1

1t is crigenl thar no erroes be made during this seep. I
gamples are mured up, the encre srudy coald be
readered fmvnlid

Fincs the Woirl-pak bag with tap water tg maks yare l
2!l erpanisms are put ints De deve,

Fi

Save the HD piates aod hargeare, and place them it
the drying oven

Pimes jara on the sample shelf 30 that s.u.gplu fara
piven study are arganized together and ciearly marked

Paoca 1 nf?
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STEFS

5. Record the information requestad oo the
Macroinvertebrote Lab Bench Sheet, which
includes =ite, laboratary sample number,
STORET station number, eample type,
replicata number, and date collectad. -
Includa the initiala of the persons who
collectzd and sorted the sample.

6. Take a small amount of detritus plua
organism mixture and place it in the
bottom half of & petri dish. Add enough
liquid (ueually ethanol) ac that the
material it wet enpugh to tove aroend
easily with forcepa.

7. Place the petri dish under a dissectng
scope set at low power (apyrorimately 7x
or 10x). In a deliberats, sygtamatic
manner, scan back and forth or vp and
down, mcking each and every organiam
from the aliquot and pladng it into an
aleohol-filled ¥ial (cle.a.rl}' marked as per
stzp #1).

B. Aftar seanning dish in one pattern (e.g up
and down), go back through
different pattern (back and forth) tn
agsure thar all orgaciama have been
removed from the aliquoc

2. Condnue staps §, 7, and 8 untl the sample
is Bnisoed.

Appendix B -

v, I=—TI6M1
CONMMMENTS

The wap pordon of the pect dish may latar be plazed
aver the rzmple to prevent desicarim i yoa mudt leave

the wample overnight.

Do oot overtonsd the petn dich with too much campie, as
this resolts in aloppy wurk.

Uting & pair of fororpe in each hand enables you to
better tewss orgunisms aut of Sireus deitus Foresps
abounld be sherp and property dimed

Bicking wmirncy should be checked by moco-worrer in
10% of the samples

T e I L&Y
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Macrobenthic Inverlebrate Keys
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"METHOD® | METHOD NAME REVIION | REFERENGE | STATUS
3150.2 EFFECTIVE
TOTAL INORGANIC CARBON (TIC) 2.0 EPA 415.1
DISSOLVED INORGANIC CARBON (DIC)
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 Inorganic carbon species in namral waters include gaseous and dissolved COs, carbonic acid (HaCOx
bicarbonate (HCO3') and carhonate (CO;'Z), oceurring in either free forms or as conjugate base (example CaCO:
Na2C01, MgCOs, NaHCO3, ete). The nature and abundance of individual species depends on the source of wate
and the underlying soil/scdiment material.

2.2 The carbonate species determine the capacity of water to neutralize acid or base (alkalinity or acidiv
respectively). Carbon dioxide is a participant in the biological processes of respiration (CO:z produced), an
biosynthesis of autotrophs or photosynthetic organisms (COz consumed).

2.3 Inorganic carbon is determined directly using a high temperature combustion-in frared detection syStem.
Analysis is done on a non-acidified sample, unfiltered for TIC and filtered Lh:ougtll :.10.45 um ﬁiu?r for DIC.
In the absence of a set holding time for inorganic carbon, the holding time for alkalinity (14 days) is followed.

. . . : : tt
24 Calibration is done using standards ranging from 0-200 mg/L. C (in the form of Na:CO;) and
concentration of the samples are expressed as mg/L C.

2.5 This method (Version 2.0) was revised 27-APR-98 to reflect changes due to new instrumentation and change
in the LIMS propramming. The method is the same in principle as Version 1.0.
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METHOD # METHOD HAME REVISION REFERENCE ETATUS

TOTAL INORGANIC CARBON (TIC) 20 | EPA415.1
DISSOLVED INORGANIC CARBON (DIC) ~

SECTION 3.0 - SAFETY PRACTICES (CONTD)

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 condueting this method should be familiar with the SFWMD Chemical Hygiene Plan and
should have reviewed Material Safety Data Shest for phosphoric acid

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 clectricity.

3.5 In case of spills of concentrated H3PQq, 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 pméaution in transporting the bottle to and from the room-
It is advisable to request delivery by the vendor to the desired location. After closing the main tank valve, release
the pressure slowly in the old tank until the pressure gauge displays O psi. Disconnect the regularor from the
bottle and cap the bottle tightly with the provided cap. If transporting is required, carefully load the bottle on th'c
hand truck bottle carrier and secure tightly with the strap. Use the same camer to transport 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 and the main tank valve opened, use the SNOOP™ to check for any leaks.
SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION

4.1 Shimadzu 5050A TIC Analyzer with autosampler

4.2 Volumetric Flasks (Class A): 1000 mL, 100 mL capacity

4.3 Volumctric pipets (Class A): 20, 10, and 2 mLL

4.4 Amber Botte, L

4.5 Teasette pipet, 0.1-1.0 mL capacity

4.6 8 mL Disposable Test Tubes
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SECTION 5.0 - REAGENTS
5.1 Phosphone acid, concentrated, reagent grade
3.2 Carbon-free water (distilled water, preferably double distilled)

5.3 Working Phosphoric acid solution (20%): Add 75 mL of concentrated phosphoric acsd to 175 mL of DI water
in the HDPE reagent bottle. Transfer to the solution to the acid reservoir (located in side of the analyzer).

5.4 Sodium Carbonate, anhytrous.

5.3 Zero (synthetic) air (<1 ppm CO; or hydrocarbons)

SECTION 6.0 - STANDARDS

6.1 Stock Inorganic Carbon (IC) standard solution (1000 mg C/L) - Dissolve 1.7660 g of Sodium Carbonate in
~70 mL of DI water contained in a 200 mL class A volumetric flask. Swirl to dissolve the salt, and dilute to the
mark with DI warer. (Do not add sulfuric acid to this reagent).

"

6.2 Standard 1 (Blank) - Déionized water

6.3 Standard 2 (20 mg (/L) - Dilute 2 mL of stock IC solution and dilute to 100 mL with DI water using a Class
A volumetric flask.

6.4 Standard 3 (100 mg (/L) - Dilute 10 mL of stock IC solution and dilute to 100 mL with DI water using a
Class A volumetric flask.

6.3 Standard 4 (200 mg C/L) - Dilute 20 mL of stock IC solution and dilute to 100 mL with DI water using a
Class A volumetric flask.
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SECTION 7.0 - QUALITY CONTROL

7.1 A check standard (Standard 3) is run every 20 samples to verify the calibration. The recovery of this standard
must be within 5% of the true value (47.5 — 52.5 mg (JL).

7.2 QCI and QC2 will be prepared by the QA unit. QC1 and QC2 arc analyzed at beginning and end of each set
of analyses. Results must be within current QA acceptance limits. In case of upacceptable recoveries, see your
supervisor or QA it staff.

L - o e
7.3 A repeat sample, selected at random should be analyzed for every 20 samples analyzed. These results are
recorded on the QC sheet. The mean and coefficient of variation of the replicate set is determined and noted on th
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, using a tf:nsette
pipette, into a 10 mL volumetric flask. Bring to volume with the sample being spiked and mix well. This results
in an addition 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 the pas 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 the acid reservoir leve! (located on the inside of the analyzer). Make sure that the reservols
at least V2 full before beginning the analyses.

813 Check the humidifier level (located on the inside of the analyzer). Make sure the water level is
between the marks on the container, if not add DI water.

8.1.4 If the instrument power is not on, refer to section 10.3 and {ollow the procedure to power up the
instrument.

o
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SECTION 8.0 STEP-BY-STEP PROCEDURE (CONT)

@5[;(”-” ”\'{ :’{n,’qg

8.2 Placing samples into the autosampler.

8.2.1 Create a workgroup for the samples to be analyzed (see section 9.1) and complete a sample I
worksheet. The worksheet is preformatted with the proper localion of standards, check standards and QC
samples. Enter the sample ID, and type {or each sample in the workgroup. This worksheet will be used as
guide (o place the samples in the autosampler.

$.2.2 Remove the samples from the refrigerator, and using the worksheet as a guide, pour the standards,
QC solutions and samples into disposable test tubes and place them into the autosampler in the location
indicated on the worksheet

8.3 Starting the analytical run.

8.3.1 From the main menu on the analyzer select *“Autosampler’”, The screen will display the initial and
final sampler positions to be analyzed. Make sure that the initial sample is set to | and the final sample
position 1s set to the number of the last tube in the autosampler tray.

8.3.2 Press the “Next” key twice and Press “Start/Stop™on the analyzer keypad to begin the analyses. A
tray of 74 samples will take ~14 hours to complete. Because of the susceptibility of the sample to
exchange CO; with the atmosphere, do not pour mare than 20 samples at a tme.

8.4 Completion of the run

8.4.1 When the run is completed, remove the printed results from the analyzer and write the individual
results on the sample ID worksheet. Check to make sure that all of the QA/QC samples are within limits.

8.4.2 Complete an instrument log form for the run and place it into the instrument logbook.

8.4.3 Enter the results to LIMS (see Section 9.3).

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
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SECTION 5.0 DATA HANDLING (CONT'D)

9.3 Log into the LIMS, and at ISOTOPE%, type lims. At the mainmenu select “Workstat”, “Dataentry”, and
“Manual”, Enter TIC or DIC under parameter, then enter the Workgroup #, Type the each sample concentration
comesponding to the sample nurber from the sample ID worksheet and hit ENTER, after each entry. Press
ENTER. again after confuming that the correct result has been entered.

SECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING

10.1 Leave the furnace, gas and the insirument on, unless the unit will not be used for a pmlopgcd period.

10.2 Remove used test tubes, empty the contents on the sink, and dispose of glass test tubes in designated glass
disposal receptacle. Wipe up any spill acound the work area and on the instrument.

10.3 Instrument Startup

10.3.1 If the instrument has been powered off, make sure that the gas flow is tumed on, and switch the
power on by pressing the switch on the left side of the analy'zcr It will take a few seconds for the

mﬂahzauorx screen fo appear,

10.3.2 When the initialization screen appears, press the “Initialize Autosampler” key to initialize the

autosampler. This will take about one minute.

10.3.3 After the autosampler has initialized, the furnace will begin to heat. Again, check the gas flow and
make sure it is set to 150 ml/min; adjust, if necessary, by turming the camer gas knob inside the analyzer
front panel. Allow the instrument to stabilize for 2-3 hours before beginning any analyses.

SECTION 11.0 - REFERENCLES

11.1 U. S. Environmental Protection Agency. March 1979. Methods for Chemical Analysis of Water and Wastes.
EPA-&ODM—?Q—DEO

11.2 American Public Health Assoc 1989. Standard Mcthod for the Examination of Water and Wastewaler, 172
Edition.

11.3 Shimadzu 5050A Operators Manual,
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APPENDIX G
Procedures for Collecting Sediment and Porewater Samples
and Monitoring Sediment Deposition Rates in Wetlands

SEDIMENT CORE COLLECTION

1.1 Field Sampling Procedures

l.

1.2

To avoid disturbing the sediments, soil cores are collected from the airboat, Sediment cores will be obtained
by driving a stainless steel coring device, fitted with a clear butyrite sleeve, to a depth of upprozimately 30 cm
into the peat.

Before the cores are pulled, the water depth is measured. The core sleeve is marked to indicate the water depth
plus 30 cm. A rubber band is placed on the sleeve to indicate how deep to insert the corer into the sediments.

The corer device is inserted into the sediments, up to the level indicated by the rubber band. Then, the sediment
core, with the overlying water, is pulled out of the sediment. If the core is not intact, the core is discarded and
anather one collected.

Intact cores are measured to determine if there was any compaction of the sediments, If no compaction oceurred,
the armount of sediment collceted will be abour 30 cm deep. If the amount of sediment collected is significantly
less than 30 cm (i.e., if the amount of sediments is < 25 cm), this suggests that compaction has occurred and the
core is discarded and another ane collected. Compaction ratios, which is the amount of sediment collected
divided by the expected amount, is recorded on the chain-of-custody shests.

Once compaction has bzen measured, the butuyrite sleave is labeled, capped at both ends using rubber stoppers,
stored out of direct sunlight, and transported to the laboratory for analysis. Each sample label will contain the
following information:

a. Station designation,

b. Sample replicate information if appropriate
¢.  Date,

d. Time, and

c.

Initials of field personnel collecting sample.
Triplicate cores, for replication, are collected at each site,

Field personnel will complete all appropriate sections of the sample chain-of-custody form (see Appendix)
immediately after 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 label and chain-of-custody form is correct before leaving a station,

All samples should be delivered to laboratary and placed in the walk-in refrigerator. Arrangements for sample
pick-up should be made with the contract lab prior to sampling .

Sediment Core Field Equipment

Butyryte Sleeves (37) with spares
PVC coring attachment

rubber stoppers

hammer

pipe pounder

wooden pounding block

knife
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sample labels and rubber bands

COMpPass

melric measuring tape

clipboard

pencile/pens

waler-proof marking pens

deionized warer

Chain-of-custody and field data sheets

field notebook

ENR Sediment/Porewater Monitoring Plan SOP

POREWATER COLLECTION

Porewater will be collected using porewater wells. Each porewater well is composed of a PVC pipe with a well screen.
The size and position of the sereen on each well will depend on the desired sampling depth (e.g., 0-5 ¢m, 5-10 cm, or
10-30 cm depth increments). The end of the well that enters the scil is capped with a pointed PVC fitting while the
sampling end is closed off with a rubber stoppet. A clear acrylic (or similar inert plastic) tube extends through the *
rubber stopper to the base of the well. The actylic tube is closed w the atmosphere by the attachment of a small length
of impermeable hose which is closed with an inert stopper. This hose is also used to attach the well to a peristaltic
pump. The wells are inserted into the soil and left to equilibrate for two weeks.

2.1 Porewater Sampling Procedure

l.

Each well is evacuated using a peristaltic pump. The pump is run at low speed. The well is then allowed to
recharge for approximately 15 minutes or overnight until there is enough volume to meet sample needs.

After the well has been evacuated and before samples are collected, the pH of the porcwater is measured using a
compact pH meter.

Plastic gloves will be worn when collecting and processing the sample. Because the analytes of highest prionty
come from fillered samples, the filtered samples will be collected first, Samples will be collected with a

penistaltic pump and will be deposited directly into Iabeled sample bottles. In-line 0.45 micron filters will be used
for filtered samples.

Euach 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 and the contract
laboratory’s sampling instruction sheet. Samples will be ransported back w the laboratory within 24 hrs from the
ume of field collection. Each sample label will contain the following information:

a. Station designation,

b. Sample replicate information if appropriate

¢. Date

Field personnel will complete all appropriate sections of the chain-of-custody and ficld data form (see Appendix)
immediately after collecting a porewater well sample at each station.

Both crew members will verify that all necessary samples have been collected and the information recorded on
the sample label and chain-of-custody form is correct before leaving a station.

Samples analyzed for Alkaline Phosphatase Activity (APA) should be delivered to the laboratory as soon as
possible. Samples going W the contract laboratory are placed in a cooler and completely iced. Copies of the
chain-of-custody and field data form are sealed in a zip-lock plastic bag and placed in the cocler. The cooler 15
then securely taped, addressed and put in the proper location for over-night pickup.
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2.2 Porewater Field Equipment

221 Item Checklist

Peristaltic purnp

marine battery

sample labels for APA analysis and nibber bands
60 mL. SFWMD botiles

Contract lab bottles

0.45um groundwater filters, 25 mm plain
light-tight ice chests w/ice

preservation chemicals (H,50y, HNO; , NaOH, Zn Acetate)
deionized water in 5 gallon carboy

drinking water

latex disposable gloves

pH test strips (<2, »8)

spare parts for wells

clip board”

pencils/pens/water-proof marking pens

waders

Chain-of-cuswody and field data sheets

field log book

ENE Sediment/Porewater Monitoring Plan SOP
Band Saw

23 pHMETER CALIBRATION

1. Two pH buffers which bracket the analyrical range of interest (e.g., 4 and 7} should be used to calibrate the pH
meter following the manufacturer’s instructions. Calibrate the meter in the prior to taking any readings.

2. All calibration records must be kept in the field notebook.
3.0 SEDIMENT AND POREWATER SUBMISSION PROCEDURES

Sediment and porewater samples will be collected by field personnel and subsequently delivered o the contract
laboratory for analysis. The sample transfer mechanism will be coordinated with the collection crew and the contract
laboratory. The chain-of-custody sheets will accompany the samiples at all times. These sheets will document the
transfer of samples between departments within the District and between the District and the contract laboratory.

4.0 QUALITY ASSURANCE/QUALITY CONTROL

The I'roject Manager will issue all field and laboratory personnel a copy of the Standard operating Procedures (SOP)
and will verily 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. Sample chain-of-custody forms will document the transfer of samples
batween departments within the District and between the District and the contract laboratory. The Quality Control
Program will follow the approved QA/QC procedures, as outlined in the project SOF,
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5.0 Sediment Depasition Rate

The long-term TP removal mechanism is generally regarded to be through peat accumulation which can be
documented using sediment deposition markers called Feldspar Clay Markers. Feldspar is a white ¢lay material not
found in this region and clearly visible against the dark peat soils. To prepare the site, deposit a layer of feldspar in
an even layer over the sediments. Sediment cores will be collected at yearly intervals and will be used to measure
the amount of sediment deposited over the feldapar layer.

5.1 Field Procedores

5.1.1  Slte Preparation

1. Locate sites adjacent to existing sediment/porewater sites.

2. Place a round fiberplass mesocosm enclosure, 4 feet diamerer and 4 feet tall into the wetland and press it
about 5-10 cm into the sediment. The enclosure serves to contains the feldspar material as it settles through
the water column on to the sedimeant.

3. Insert four PYC poles around the mesocosm enclosure. These poles support the mesocosn:w and will mark
the location of the feldspar site onee the feldspar material has gettled and the ring is removed. |
4, Using a'colander, shift the feldspar equally within the ring to form a 1-2 em uniform layer on the sediment.

The enclosure remains undisturbed and in place in the wetland for at least 24 hours, to ensure that all the
feldspar has settled out of the water column.

5. After the feldspar has seuled, remove the enclosure, leaving the PYC poles in place to mark the site
location.

512 Sampling Procedures
1. Sediment cores will be collected annually.

2 To avoid disturbing the sediments, soil cores are collected from the airboat. Collect 3-6 replicate cores at
euach feldspar marker location using a 5 cm diameter corer fitted with a clear butuyrite sleeve. Each core
will be taken at a 20 - 30 cm depth. The core sleeve will be pre-labeled with the station name, replicate
number, and date collected.

3 Cores will be retrieved, capped. and wransported back to the laboratory in a vertical position. At the
labaratory, the cores are placed in the freezer.

5.2 Laboratory Procedures

L. Melting ruins the cores. To engure that the cores remain frozen, they are stored in coolers or in the freezer
during processing.

2. Cut frozen cores lengthwise using a band saw.

3. Immediately after the cores have been cut, place a piece of wax paper between the two core halves. The wax

paper prevents the two halves from re-freezing together. The halves are put back together, secured with a
rubber band, and placed back into the freczer and stored there until the measurements are made.

4, Measurements of the nawly deposited peat layer, located above the feldspar line, will be made on one-half
of each of the cores. Starting at the top of the white feldspar layer to the top of the newly deposited
sediment and working left 1o right, the new peat layer will be measured every 5 mm, to the nearest mun,
using calipers. Measurements were made to the nearest mm. Record areas without feldspar is missing. All
measurements will be recorded on pre-printed datasheets.

5. The thickness of the newly deposited pear layer is recorded as the average of all the measurements for that
core.
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APPENDIX H -
STANDARD OPERATING PROCEDURES FOR FIELD DOCUMENTATION
L Field Lopgbook Entries - General
II. Field Lopbook Entries - Specific

1L Chemistry Field Data Log Enrries

This section contains guidelines thar are general in nature. and therefore apply to al! field logbooks. It is
the minimum information required. Scction II of this SOP delineates guidelines specific to different types

of projects. Section III covers proper entries onto the Chemistry Field Data Log (CFDL) or "Header”
sheets.

Purpose; This SOP is writien for the purposes of standardizing the field reportable data and dialogue so
that the mtermediate and end-users can more readily access, comprehend and utilize it. All SFWMD field
units responsible for submitting dara to the SFWMD laboratory or database shall follow these Standard
Operating Procedures. Accuracy, consistency and legibility are key factors that will be enhanced by the
utitization of these SOP's. Printing instead of using cursive writing enhances legibility. In the likely event
that field notes are electronically scanned nto a computer, inaccuracies and messy logging will be frozen,
thereby rendering some of the difficult work of the field crews virtually useless.

. Relevant field observations are noted in a bound waterproof notebook, hereafter referred to as a field
logbook or ficld book, that is specific 1o each ficld project.
2. Entries shall be made into the field loghook with a waterproof ink pen.
3. Toavoid any confusion, entries for the number 0 will have a diagonal slash "&@" 1o differentiate them
from the ledter O, particularly in alphanumeric fields.
Each field loghook must be clearly labeled on its cover and spine with the project name.
The first faw pages of the field book should contain information such as: full project name, project
start date, logbook start date, sites/ stations cavered by the project, SOP revision date, contact person
{usually the ficld supervisor), and abbreviations commonly used within the ficld book, etc. Maps,
directions and a condensed version of the project SOP are examples of additional information that
could apprapriately be added (o this section.
6. Each field logbook entry for a given project day will adhere to the following guidelines:
2) Each trip of the project will cover, at a minimum, one page of the logbook. In other words, at no
time will more than one trip be included on the same page of a field logbook.
b) At the top of the first page for a given project day. the following information will be noted:
1) Project name (i.e. STAG)
2)  Trip frequency (i.e. quarterly)
3y Trip type (i.e. 8W grabs)
4) Full date, including year
3) Collectors' initals. Spell put the entire name for first time entries of collectors,
6) Corresponding responsibilities for each collector (i.e. AB - grabs, processing: CD - Hydrolab,
books), Note if an individual is new ta the project or learning,
7) Weather - at the first sample site, or beginning of the project day. Aim for objectivity here.
For instance, "low 90's" instead of "HOT". Items to include here are temperature, wind, sky
conditions and any prevailing weather phenomena such as "Tropical Storm Warning today”,
or "apparent heavy rain recently”. Any changes in weather conditions throughout the course
of that project day shall be logged accordingly at the site and time that those changes become
apparent. 1.e. "G606 1300 Wind has shifted from the South”. Remember that wind
direction is that direction FROM which the wind is blowing.
8) Acid - the acid(s} used for sample preservation on that project day.
9) Labs - if any laboratory ather than SFWMD is to be used for sample analysis, it must be
annotated here (i.e. "organics to DEP, inorpanics to SEWMD").
10) Notes - any general notes that could apply to that project day, or that could alffect the
chemistry of the sample, but may not be site specific, should be noted. For example,
"Construction ongoing at Sowuth end of the project, with heavy trucks traversing along the

ok
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interior levee roads”. If applicable, metering equipment ID and calibration information should be
nated here a5 well.

c)

d)

€)

£)
h)
i)
J}
k)

For subsequent pages of a project day, the following minimum items must be included at the top
of those additional pages: the project name, date, collectors' iniuals and "continued from page _ "
block.

Entries shall be made into the logbook chronologically and sequentially by sample number, unless

noted with explanation otherwize. For example, “Noie: sampling out of numerical sequence due

to unforeseen adverse weather conditions at G600 at 0900."

Information may be entered in a four-column format in the following manoer, from left to right:

1) Sample I #, 2) Sample. Site/Stadon, 3) Time Collected, 4) Comments/Observations.

Alternatively, luggers may wish to arrange the above items 1-3, vertically, on the left third of the

page and leave the right two-thirds for the Comments/ Qbservations. To lessen redundancy and

improve elarity, loggers may also add columns for items such ay bottle, acid, flow, and vegetation
cover. Mainlain consistency of format and keep it clean and neat, remembering the intermediate
and end-users who will access this information. (NOTE: The following guidelings apply to the
current figld "black” books. In the future, a more specific type of book may be implemented.

These guidelines will be updated at that time.)

1) The sample number is the same I} # that is noted on the sample tag and on the Chemistry
Field Data Log (CFDL) sheet.

2) The Site/ Station name is the same a5 noted oo the CFDL sheet. A note should be placed in
parenthesis here if, for example, it is an autosampler sample at the same site where a grab
sample was also taken.

3} Time is logged in 24-hour formar (l.e. 1430) and cotresponds to the same time labeled on the
sumple tags and CFDL sheet. Writing "hrs" after the time is not required in this format.

4) Cumments and observations shall be comprehensive yet concise, and as objective as possible.
They shall include information about sample description and sumounding conditions
including such things as flow and stage conditons. sample color. amount of suspended
particulates, odor, ambient conditions such as "station is choked with water hyacinth” or "ash
fallout from crop burning o NE, ahnormal animal activity such as "lots of birds flew off as
we arrived”, 1ype and amount of acid added w each bottle, equipment ID #'s {if applicable to
that site). and visitors or persons other than sampling personnel at that site. Generally, the
information noted here should accurately describe the sample, sampling activities and
surrounding sampling conditions so that a future reader would clearly understand them as if
he/she were actually there. An example of such an entwry would be "All gates open 1.0°, with
lipht flow South. Sparse clumps of water lettuce in vicinity. Alrboat passed area within 30
yards just prior to sampling. Two fishermen on West side of strucure. Sampled from East
side. Water column clear. Some litter along banks. Sample iz light golden yellow with very
light amount of fine suspended solids. Negligible odor. H2504: & drops Magenta, 4 drops
Grey. "

At the bottom of a logbook page, logger will sign and date the page in the appropriate spaces,

Should additional pages be required, the "Continued on page __" and "Continued from page "

blocks shall be filled accordingly, with each page signed and dated by the loguer.

At a later time, another collector from the same field unit shall read the logbook entries, checking

tor both accuracy and compreheasion.

If any corrections or deletions are necessary, a single ling shall be drawn through the undesired

material and the correcting person will place their initials, date and, if appropriate, comments

adjacent to it.

Upon fully reading, agreeing and understanding the entrics for that project day, the collector will

sign and date the appropriate "Read and Understood By” spaces of cach page.

Any partion of an unused loghook page shall be struck through, signed or initialed, and noted "No

further entries this page” or words similar.

Arrows may be drawn down for repetitive items, such as QC sampling ar the same site, but ar all

times shall be clear and accurate.
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m) Standard abbreviations such as "EB" and "FB" generally follow a station name when that QC
sampling is performed for that sample number. However, comments should still be recorded here.
For instance, "SITExyz (EB) TIME Equipment includes Niskin, bucket, syringe and filter.
H2504: 7 drops Magenta, 3 drops Grey.” The QC samples and codes must correspond o the
entries on the CFDL sheer.

When the field scientific collector returns to the laboratory, he/she will make photocopies of all field

loghbook pages that correspond to the CFDL sheet(s) being submitted. In some cases. such as the

RAIN project, there may be two or more field logbocks thar contain information pertinent to one

CFDL sheet.  In order to fully encompass the logbook pape, it is recommended that the copier setiing

be reduced to copy near the 30-85% range. It is the field seienific collector’s responsibility to ensure

that the copies are legible, all-inclusive and attached appropriattly w their corresponding CFDL

sheet(s). Paper clips are adequate for attachment since disassembly will be necessary shordy

thereafier,

Time stamyp both the CFDL sheet(s) and the field logbook copies prior to relinguishing them to the "To

be Logged In" clipboard.

When a field loghook becomes full, both the beginning and ending dates are noted on the cover.



