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3.0 STATEMENT OF POLICY

This is a comprehensive quality assurance plan (CQAP) for the sampling and analytical programs
of the South Florida Water Management Disirict {SFWMD). These programs encompass surface.
estuarine, ground water. atmospheric deposition. biological tissue and sediment monitering
programs. The Water Quality Monitoring Division is certified by the Florida Department of Health
and Rehabililative Services as an environmental laboratory capable of performing metals,
nutrients. microbiology and general parameter 1 & 2 calegories.

This CQAP is intended to be used as a reference and guide for those personnel collecting and
analyzing samples and evaluating the results oblained for those analyses. It sels forth the
minimum standards Lo be complied with for these activities and provides a reference for
evaluating the procedures used during the time this CQAP is i effect.

The SFWMD is commitied Lo the use of zood Q4/QC management practices to produce data of a
verifiable quality.
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4.0 Organization and Responsibility
4.1 Capabiiilies

The South Florida Water Managemen! District conducts field sampling for surface water. ground
water, atmospheric deposilion. sediments, tissues and soils. The laboratery is capable of

performing analyses for inorganic anions. melals. physical properties, organics (TOC).
microbiologs and other tests such as chiorophyll and macrobenthic invertebrates.

42 Key Personnel

The following are kev personnel associaled with the collection of samples and the analysis of the
sampies.

Department Director. Department of Water Resources Evaluation: Responsible for the allocation
of resources throughout the department lo meet the needs of the SFWMD for sampling and
analvtical services and championing the quality assurance program.

Department Directors. Department of Ecosystem Restoration and Department of Regulation:
Responsible for the allocation of resources throughout the department to meet the needs of the
SFWMD for samping and  supporting the quality assurance prograi within their respective
departments.

Division Directors. Hydrozeology, Okeechobee Syslems Research. Everglades Systems Research.
Surface Water Management and Field Engineering. Responsible for the allocation of resources,
iraining of personnel. collection of samples and supporting the quality assurance program within
their respective division Lo meet the needs of the SFWMD for sampling services.

Division Director. ater Quality Monitoring (WQM) Division. Responsible for the allocation of
resources. iraining of personnel, collecticn and analysis of samples. and reporting of results to
meel 1he needs of the SFWMD for analytical services.

Supervising Professional. WQM Div. Quality Assurance Oificer: Responsible for assuring ihat the
laboratory and field personnel adhere to the approved methods of sample cellection, analvsis.
maintenance of the Comprehensive Quality Assurance Plan, method validation studies. issuance
of new methods. 1he administration of the internal and external laboratory audiis. field audits
and Lhe review of legislation pertaining to laboratory quality assurance.

Supervising Professional. Chemist: Responsible for the supervision of the laboratory. review of
quality control results. review of data. release of samples. training of personnel and adherence
lo required quahty control procedures.

Zemor Chemists: Responsible for the supervision of the assigned shift. review of quality control
resulls. review of data, release of samples. traimng of personnel and adherence 1o required
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quality control procedures.

Supervising Professional, Water Quality Monitoring Division, Responsible for datamanagement and
assessment. and or the West Palm Beach Data Collection Group.

Senior Environmental Scientist-Special Projects. WQM: Responsible for overseeing organics
monitering for the division.

Slaff Envivonmental Scientists, Water Qualily Monitoring Division: Duties include supervision,
report generation. and data review. Involves serving as project managers and collecting samples.

Hydrogeology. Okeechobee Systems Research. Evergiades Systems Research, Surface Water
Management and Field Engineering Division Quality Assurance Officers: Responsible for
coordination of all project quality assurance plans and Q4 reports for the Division, review of
quality control results for the projects. conducting field audits and training of division personnel
im quality control procedures. The role of QA officer is separate and distinct from all other

responsibilities for any specific project.

Resource Assessment Division Quality Assurance Oificer- Responsible for ceerdination of all
Department of Ecosystem Restoration project quality assurance plans and QA reporls. review of
quality control resulls for the projects. conductimg field audits and iraining of Ecosystem
Research and Implementation department personnel in quality control procedures. The role of

Q4 officer is separate and distincl from all other responsibilities for any speciilc project.

Supervising Professional-Environmentalists and Hydrogeologists: Responsible for the supervision
of the project managers and field operalions supervisors, traiming of personnel, coordmation
with divisional QA officers for Q4 /QC issues, development of sampling networks, review of quality
conire! data and analvlical results. and development of research projects.

SUpPeTVISINg Professional-Okeechobee Field Office. Water Quality Monitoring Division: Responsible
for supervision of the Water Quality Moniloring Division's Okeechobee office, {raining of personnel
m sampling and quality control procedures. design of sampling networks and research projects.
review of quality conlro! dale and analytical results, and coordination with divisional QA officer,

Field Operations Supervisor, Hydrogeology Division: Responsible for the allocation of personnel
for ground water sampling. driliing and logging of momtor wells, and training of personnei.

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

Hafl Programmer Analyst. Waler Quality Monitoring Division. Responsible for the mainienance
and mtegrity of the laboratory informaiion managemen! system. programming compulers,
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testing software packages, and operation of the LIMS.

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

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

Figure 4.2 18 the crganization of the Department of Waler Resources Evaluation showing the
reporting relationships to the Department Director.

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

Figure 4 4 shows the orgamzation of {he Hydrogeology Division through the supervisory levels.
Figure 4.5 shows the organization of the Department of Ecosystem Restoralion and the

Department of Regulation through the supervisery levels for divisions conducting sample
collection.
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5.0 QA TARGETS TOR PRECISION, ACCURACY AND METHOD DETECTION LIMITS

Tables 5.1 and 5.2 present the laboratory quality assurance objectives and Table 5.3 presents the
field quality assurance objectives used by SFWMD. The dela are generated from historical data

collected in the laberatory and feld.
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6.0 SAMPLING PROCEDURES

6.1 Sampling Capabilities

The sampling capabilities of SFWMD are chown in Table 6.1, The reference used in developing
sampling procedures 1s the EPA Region 1V Lngineering Support Branch Standard Operating
Procedures and Quelity Assurance Manual (1991). This reference is available in the field and 13

referred to in this document as EPA SOP & QAM.

Table 6.1 Sampling Capabilities by Major Category

Matrix Parameters
Surface Waler Inorganic Anons
Metals
Physica! Properties
Organics

Extractable Organics
Volatile Organics

Mierobiology ‘ &
Other (Macrobenthic Inveriebrates/Chlorophyll)

Ground Waler/ Ingrganic Anions
Porewsaler Melals
Physical Properties
Qraanics

Extraclable Organics
Volatile Organics
Microbiclogical

Soil/sediments Inorganic Anlons
Metals
Physical Properties
Organics
Extractable Organics
Volalile Organics

Almespheric Imorganic Anens
Deposilion Metals
Physical Properties

Biological Tissues Inorganic Anions
Metals
Physical Properlies
Qrganies
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Samples are collected from the least to most contaminated areas whenever possible. Time
limitations and distance between sites may make this iImpossible. However, the majority of the
District sampling siles are ambient water sources with Little variation in concentration levels
within a sempling trip. For ground water sempling, if a well is suspecled to have free product.
then it is nol sampled. 4 new unused pair of disposable lalex/PVC gloves are used al each

sampling point for all types of sampling. The preferred order of sample collection 1s: 1) VOC, 2)

POX. 3) TOX 4) TOC. 5) extractable organies. 6) total melals, 7) dissolved metals, 8)
microbiclogical, 8) inorganics, 9) turbidity and 10 macrobenthic invertebrates.

6.2 Feld Equipment

6.2.1 Surface Water Sampling Equipment

Table 6.2 lists the equipment used for inorganic surface water quality sampling.

Table 6.2 Inorganic Surface Water Quality Sampling Equipment

Equpment Descriplion Type of Malerial Use Notes
Wildeo 2.2 liter vertical acrylic collection [

sampling bottle

Wildeo 2.2 hiter horizontal  PVC collection |
sampling bottie

Wildeo 2.2 liter herizontal  PVC collection 1
sampling bolile

5.0 liter bucket Polyelhviene collection !
Nalgene sample bottles HOPE collection 1
Millipore Swinnex {ilter acrylic/poly- fittration 1
holder propylene

Poretics prefilter plass fiber filtration 1
0.45 micren filter polycarbonate filtration 1
Millipore 30 ml syringe plastic filiration 1

ot suitable for the collection of organics. extractable organics and VOCs
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field Ingtrumentation

1. Hydrolab Model 4031

2. Hydrolab Model 4041

3. Hydrolab Surveyor 1l

4. Hydrolab Surveyor il

53 Solomat WP803

6. Secchi Depth Disc

7 Licor spherical quanlum sensors

Navigational Aids

apelco DXL 6000 Loran with antenna and batiery- for site locaiion
USGE Quadrangle maps— for site location

Project location maps- for site location

WMD low band radio for communication

Mark Hurd Areal Pholographs—for site location

Clobal Dositioning Systems, Pathfinder Basic Flus- for site localion

CD_CJ‘wJ“A(LOE‘\"Ji—‘

Realing Supplies

L. Safety equipment: life vesis, horm, flave kit, oars. fire extinguisher and throwable
cushion
2. Spare tire for trailer

3. Engine ot} for boat
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6.2.3 Soil/Sediment Equipment
The following equipment is used Lo collect so1l,/sediment samples.

Table 6.4 Soil/Sediment Sampling Equipment

Equipment Deseription Type of Material Use

Petile Ponar™ Slainless Steel Sampling

Scoop Stainless Steel Sampling/
Compositing

Bowl/Tray Stainless Steel Compositing/
Homogenizing

(net VOCs)

Core Stainless Steel Sampling

(Core PV sampling (nol for Organics)
(ore attachment PVC Sampling (not for Organics)
Core stoppers Rubber Sampling (net for Organics)

8.2.4 Biological Tissues Sampling Equipment
The following equipment is used to collect biological tissue samples.

Table 6.5 Biological Tissues Sampling Equipment

Equipment Deseription Type of Material Lse

Shears Stainless Steel Sampling {above ground biola)
Knife Stainless Steel Sampling (above ground biola)
Core PVC Sampling (below ground biota)
Opaque Bags Plastic Sample storage (biota)

Soil Sieve, 5mm mesh size) Stainless Steel Sample processing
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The following equipment is used Lo collect atmospheric deposition samples.

Table 6.6 Atmospheric Deposition Sampling and Processing Egquipment

Fauipment Description

Aerochem Metric Wet/Dry

Precipitation Collector Aluminum

Aerochem dryfall bucket  PVC
and lid

Aerochem wetfall bucket  PVC
and lid

5 liter bucket Polyethylene
Rubber spatula/tweezers/ Plastic
SCO0p

Notes:
! Equipment will not contact sample.

2 For inorganic ions, physical properties and Aluminum and [ron col

6.2.6 Autosampler Equipment

Type of Material

Use

Hold sample
collection buckets

Sample collection

Sample collection

Sample processing

Sample processing

The following types of autosamplers and equipment are used:

Table 8.7 Autosampler Collection and Processing Fquipment

Equipment Description

American Sigma STREAMLINE

Model 700 Autosampler Polyethylene
American Sigma Model Polyethylene
6201 Aulosampler

Sample botlle o gal. Polypropylene
Sample bottles 1 Diter Polypropylene

Pump Lubing/lntake tubing Silicon/PVC

Type of Malerial

Use

Hold sample
contalners

Hold sample
containers

Sample collection
Sample collection

Sample collection

ote

1

lection,/processing only.

=
c
ot
1

—_—
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Notes:

' Does not contact sample

2 Por Inorganic Anions, and physical parameters with long holding times only

6.27 Low Level Mercury Sampling Equipment

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

Table 6.8 Low Level

Equipment Description

sloves (long & short)

gloves (short)

bags (small & large)

bottles

Materflex pump
pump tubing (#24)
battery (12 volt)

filter units, high capacity F58200
from QED (0.45 micron)

screen {100 micron)

filler holder

sampling boom

amplin uipment

Type of Maleria
plastic

latex

plastic

FEP

Not Applicable
Teflon

Not Applicable

nylon

nitex
Teflon

PYC pipe with
LDPE sample bottle
altached & plastic
ties

Use

sample collection

sample collection

wrapping bottles/equipment
sample collection

sample collection

sample collection

pump operation

filtrations

pre-—screening
hold screen
hold tubing at desired depth

while collecting sample, when
using the pump only.
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The following equipment is used to collect macrobenthic samples. The equipment used will
depend on the habitats avaiiable in the area.

Table 6.9 Macrobenthic Inv
Equipment Deseriplien

Hester-Dendy artificial
substrates

dip nets

Petile Ponar

Fkman grab sampler

Sieve (U.S. Standard No. 20)
10% buffered formalin
70-80% ethy! alcohel

Glass Jars

Sorting trays

6.2.9 Miscellaneous Equipment

Sample boltles

60 ml Nalgene polyethy
175 ml Nalgene polyethy
2530 ml Nalgene polyethylene samp
500 mL Nalgene polyethylene samp

Tempered
hardboard

Nvion
Steel
Steel

Steel

Glass

Stainless Steel

1000 mL amber Nalgene polyethylene samp

125 ml, amber Nalgene polyethylene rectangu
950 L Nalgene polyethylene sample bottles |
Note: Sample containers for VOCs organics & extractabl

laboratories.

trace metals only)

Sample collection

Sample collection
Sample collection
Sample collection
Processing
Preservalion
Preservation
Sample Storage

Processing

lene sample bottles - for inorganics only

lene sample bottles - for morganics only

le bottles — for inorganics only

le botiles - for inorganics only

le botiles - for inorganics only

lar sample botiles (mercury only)

I

e organics are provided by contract
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Microbiology sample containers
125 m! Presterilized Whirlpaks™

Sample preservation supplies )

50% H,30, In 60 mL dropping bottle (fresh weekly, ACS reagent grade]

502 HNO, in 60 mL dropping botlle (fresh weekly, Trace Metal srade)

pH strips, € - 3 range

Safetv goggles

| Neutralizing buffer solution. pH 6.9, for acid spill clean up

Nole: Preservatives for VOCs. organics and extractable organics are provided by contract
laboratories.

b 08 DO

Hydrolab field calibration kit
1. Certified pH buffers — 4, 7. and 10
2. Certified conduclivity standards - range appropriate for sampling sites for
particular trip
3. Ring stand
4. Serewdrivers — straight edge and Phillips
5. Calibration cup with both hard and soft end caps

Coolers with wet 1ce
1. lzloo 48, 84 or 196 quart
2. Gott 60 or 80 quart

0A/QC supplies
| 0C Samples (prepared by lab)

2. Analyte free water - for field blanks and rinsing equipment
Miscellaneous supplies

1. Five (5} liter polyethylene bucket — for inorganic sample processing

2. Disposable latex/PVC gloves, powder free (DV( not for organics or VOs)

3. Polyethylene trays - for providing clean working areas (does not centact sample)

4. Sample tags

h. #16 Tubber bands

6. Walerproof pens (Sharpies)

7. Clipbeard _

8. Field notebook (bound, waterproof)

8. Chemistry field data log sheets

10, TFirst ald kit

11 Walch (with seconds hand or Limer)

12, Personal protective equIpIment
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6.3 Decontamination Procedures

All sampling equipment 18 transporled to the field pre-cleaned and ready to use. Cleaning
procedures are described in Seciion 6.3.1 through 6.3.10 and are as required bv EPA S0P & QAM,
Appendix B. All sample collection equipment and unpreserved containers are rinsed three times
with sample water before the sample is collected with the foljowing exceptions: VOUs,
bacteriological samples, TRPHS, Whirlpaks™ for microbiology. and Cil and Grease.

Analvle free water is obtained from the laboralory or field prep areas which have water
purification systems. Analyte free water is generated to provide a source of water in which all
interferences and analytes are below detection limits. Pield personnel use analyte free waler
to prepare field blanks, equipment blanks, and for ihe final decontamination rinse of field
equipment. The reliabilily and purity of the analyte free water is monilored through routine
conductivity measurements and the Cesults obtained from the equipment and field blanks. The

Distriel does not provide a decontamination service to its clients.
6.3.1 Sampling Equipment Cleaning - Laboratory
In the laboratory the sampling equipment is cleaned using the following procedure.
. Wash all surfaces thoroughly with a hot tap waler and phosphate free soap

(such as Liquinox™) solution. Use a brush lo contact all surfaces and remove
stubborn debris. Heavily contaminated equipment is disposed of properly.

2. Rinse thoroughly with hot lap waler.

3. Rinse with 10% hydrochloric acid. Use 107 nitric acid for trace metal equipment
only.

4, Rinse thoroughly wilh analyte free water.

5. Rinse thoroughly with pesticide grade isopropy! alcehol {equipment used for
organic sampling only).

6. Rinse thoroughly with analyte free water.

T Aliow to air dry completely.

0. Wrap in aluminum foil with the shiny side out {if applicable) for storage and

transportation.

Fquipment 1s properly disposed of 1f decontamination i« nol effective. The cleaning procedures
used for the field equipment are documented In {he equipment logbook and include which
equipment was cleaned. the procedure used, the date and initials of the person performing the
procedure,
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632 Surface Water Equipment (Inorganics Only)

Sampling equipment for nutrients, major tons and physical parameters that is reused from site
{o site is rinsed lwice with analyte Iree water al the site and then rinsed three times with
sample at the next sample site. Sampling equipment for both irace metals and nutrients 18
Fnsed wilh 10 % hydrochloric acid. and DI rinsed. When collecling melals only, 207% mtrie acid
is used inslead of the hvdrochloric acid. Before the next sampling event, all equipment musl
be cleaned as stated in Section 6.3.1. Hydrolab systems are Lo be rinsed 1n a light soap solulien

and stored in tap waler.
699 Surface Water Equipment (Organics)

4 subsurface grab sampler is used to collect organics in surface water. Samples are collected
by immersing the sampler and bottle upstream into the surface water body until it is full. The
subsurface sampler does not come into contact with the sample.

6.34 Ground Waler Equipment

Al sampling equipment is transporied {o the field pre-cleaned and ready to use. Cleaning
procedures are described in sectjons 6.3.1 and 6.3.4. The equipment is used only once in the
field. The equipmeni 1D numbers are recorded m the field notes ai each well All sample
collection equipment. and unpreserved sample containers are rinsed once with sample waler
before the sample is coilected with the following exceptions: VOCs, bacteriological samples. 01l
% Crease. Total Recoverable Petroleurn Hydrocarbons, Bacteriological samples. or any sample

hottle containing premeasured preservative. After uge the equipment is rinsed with analyte free
water and returned to the sample preparation area for thorough in-house cleaning.

6.3.4.1 Teflon Drop Pipe Decontamination

Teflon drop pipes are decontaminated in-house according to section 6.3.1.
6.3.42 PV( Tubing/Hose

4 PVC hose connects ihe purge pump to the Teflon drop pipe when collecting groundwaler
samples. Thig hose Is decontaminated by rinsing with dilute Liquinox® fellowed by a DI water
rinse and wiping dry with clean Kim Wipe® towels before purging the next well. This hose does
not come in contact with the sample. The drop pipe conlamns & check valve and Is removed
while the purge pump is slill running to reduce the possibilily of water draining back into the
well from the inside of the suction hose.
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6.2.4.3 Fillration Units

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

§.2.4.4 Teflon lLanyards

Teflon coated. stainless steel lanyards are decontaminated in-house according to section 6.3.1,
[ the field, the lanyards are rinsed with dilute Liquinox® and DI water before using on the next
well A1l equipment is rinsed three limes wilh sample waler before sample collection.

6.35 Sediment/Soils Equipment

The field sampling equipment is cleaned prior to being taken to the field and in between sites
by fcllowing procedure: The dredge. scoop, howl, and core (stainless steel) are washed with
Liquinox™ detergent, rinsed three times wilh tap water, rinsed with analyte free water, Tinsed
twice with pesticide grade isopropyl alcohol. and rinsed three times with analyle free water. The
isopropyl alcohol is conlainerized for proper disposal. PVC cores are washed with Liquinox™
detergent, rinsed with tap water. dipped in 10% HCY. rinsed with tap water, then rinsed with DI

water and allowed to dry. The cores are bagged in polypropylene bags until taken into the field.

6.3.6 Sample Bollles and Filtering Equipment

In the laboratory, the reusable sample bottles (excepl for trace metals) and filter holders are
detergent washed with Liquinox™. rinsed with hot tap water then with 10% hydrochloric acid.
Lap waler, analyie free water, and finally air dried. Dry botiles are stored wilh the caps on and
-nd filter holders are stored 1 a closed container. Unpreserved sample botlles are rinsed on
with sample three times before the final sample is collected.

Polyeihylene trace metal bottles are detergent washed with Liquinex™, rinsed with hot tap water,
<oaked in 20% nitrie acid overnight, rinsed with analyle iree water, and stored with deionized
water containing 1% nitric acid until sample collection. At the time of sampling, the acid s
dumped and the boitle rinsed three times with sample water. The deconlamination procedures
are evalualed by checking 5% of the sample bottles. This is accomplished by filling the selected
bottles with DI water and analyzing.

The filter holders are soaked in a weak sodium hypochlerile solution before washing Lo protect
the laboratory from any bacteria which may be in the filter holders from the previous sampling
process. Filer holders are then washed Tollowing the same procedure as inerganic sampie
hottles.
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Filtering syringes ave washed with Liquinox™. then rinsed with hot tap water, followed by analyte
free water.

(lean bottles/equipment are collected from the lab by field crews and are not shipped.
Bottles for the collection of samples sent to contract laboratories are provided by the laboratory
which will be performing the analyses They have been cleaned by the contract laboratory
according Lo that laboratory's procedures prior lo shipment to the Distriet. The laboratory must
have approved cleaning procedures in their Comprehensive Quality Assurance Flan.

6.3.7 Autosamplers

All autosampler bottles are cleaned in the laberatory using Lhe standard bottle cleaning
nrocedure described in Section 6.3.1 as per FPA SOP & QAM guidelines, Appendix B, Sections B
and B.6. Tubing is not cleaned, but rather, replaced. The sampler and sampler tubing is
dedicated Lo Lhe site. The samoler is programmed to rinse the tubing twice with sample before
collection and then purge the tubing after the sample is taken. For the American Sigma Model
6201 autosamplers located al pump stations, the sampler and pump tubing are replaced with
clean tubing every four storm events. or, al a minimum. quarterly in the absence of storm
events. The pump tubing for American Sigma Model 700 autosamplers is replaced at a minimum
quarterly, or preferably, monthly. The entire sampler {American Sigma Model 6201 or 700) is
cleaned when il is removed from the site for repair or transferred lo another site. In an
emergency, pump tubing may be cleaned by soaking in hot water and Liquinox® and scrubbing
outside and ends with a small boltie brush. The Lubing is then rinsed with hot tap waler then
Dl water. If only metals are required the tubing will be rinsed with 10% Nitric Acid. Finally, the
tubing is rinsed with Dl water and both ends capped with aluminum foil until ready for
installation.

6.3.8 Atmospheric Deposition Equipment

Atmospheric Deposition dry and wetfall buckets are cleaned according Lo seclion 6.3.1, except
for the acid rinse. Onee dry. the buckets ere capped and taken to the siie. Fach lot of cleaned
buckets is tested for proper decontamination by pouring one liter of DI water inio the bucket.
swirling. and analyzing for the parameters of interest.

6.3.9 Low Level Mercury Equipment

Alllow level mereury sample collection equipment {inciuding sample bottles) is precleaned before
use by the contracl laboratery using approved methods. The filtration units are disposable. The
SFWMD does not clean any low level mercury equipment. Sample bottles are rinsed three times
in the field with sample before the sample is collected. When using the pump, three sample hose
volumes of sample water are flushed through the iubing before the sample is collected. The
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contract laboratories ship all equipment clean and in bags. 4]l equipment is taken into the field
in plastic bags.

6.3.10 Analyte Free Water Conlainers

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

6.4 Sampling Procedures

Water sampling locations in the SFWMD are frequently established at water control structures
where known ‘low rates can be combined with chemical concentralions to determine loadings.
However. in lakes. rivers, marshes, estuarine systems, storm water runeff, and agricultural peint
sources, sampling siles are chosen based on other criteria as deseribed in the appropriate
Quality Assurance Project Plans. In any case, the sample must be collecied in such manner as
to ensure that it is representative of the water body being studied. A new unused pair of
disposable lalex/PVC gloves are used at each sampling point for all types of sampling.

6.4.1 Surface Water (except organics and autosamplers)

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

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

2. When wading, the sample is collected upstream frem the boal or body.

3. Care is taken not the disturb the sediment in the immediate sampling area.
4, Pre—preserved containers are not used ag eollection centainers.

5. Intermediate containers are inverted. immersed lo the appropriate depth. and

turned upright pointed in the direction of flow. if applicable.

6. Preserve samples according to Table 6.10.
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Figure 6.1 - Inorganic Surface Water Sampling Procedure
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6.4.2 Surface Waler - Organics

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

For Volalile organic samples. the water sample is poured slowly down ihe edge of the 40 mL
Teflon-lined septum glass vial from the precleaned glass bottle to minimize aeration. The vial
i« filled to the poinl of creating & convex meniscus. The septum is placed, teflon side down. on
the meniscus and sealed with the serew cap. The vial is imverted and lightly lapped on the lid
to dislodge any entrapped air bubbles. The absence of air bubbles indicaies a proper seal. Il air
hubbles are present, the bottie is opened. additional sample is added and the vial 18 resedled.
Additional sample is added a maximum of three times. i a seal cannot be obtained, the vial,
sample, and septum are discarded. a new vial 1s used and the sampling procedure is repeated.
Furmnigant pesticides are collected in the same manner as VOC compounds.

Each sample is identified by the project code and sequential sample number. Durmg sample
collection, the date, time. location, waler movement., wealher and site conditions are recorded.
The preservation lechnique and holding times are shown in Table 6.10. Following collection of
the sample. the boilles are sealed, tagged, and placed 1n wet Ice.

The samples are sent te the certified contract laberatory having a DEP approved Comp QAP with
appropriate sample identification and chain of custody form provided by the contract laboratory.
The samples are packed in coolers with hubble-—wrap or other appropriate packing malerial to
avoid breakage. Samples are kept at 4°C wilh wet ice. Samples for VOC analysis are placed into
separate bubble-pack bags for each station At least one trip blank must be included in each
separate cooler. Coclers are taped shut with shipping tape and shipped Lo the laboralory using
commeon carrier evernight delivery.

643 Surface Water — Autosamplers

Water quality autosamplers are used for the collection of daily composite cr discrele samples
al selected sample siles. The sampling procedure is controlied by the aulomalic sampler
programming. The aulomatie sampler. American Sigma Model Streamline 700, Program Version
3.1, is programmed to rinse lhe sample collection tubing twice prior to sample collection and
Lo purge the tubing following collection. The samplers are programmed for daily composite 1o
collect an 80 mL sample al 144 minute intervals and add it to the correct composite sample
botlle for a total of 10 samples per bottle.  When samples are analyzed for total Kjeldahl
nitrogen and lotal phosphorus only. one ml of 50% sulfuric acid is pre-added Lo the autosampler
hottles before sample colleclion. This amount of acid has been determined to maintain ph -2
after sample collection. The pre—acidified botiles are capped and transported to the field,
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positioned in the autosampler, and uncapped.

Short holding time parameters are not routinely collected using an automatie sampler.
sutosampler botiles are not preacidified. The samples are collected within 24 hours after
sample uptake or compositing by the aulosampler has been completed, and analyzed within
holding times.

After sample collection the bottles are capped. thoroughly mixed by inverting five times, labeled.
placed on ice immedialely and \ransporied to the field laboratory and stored al 4°C. Within 24
hours, aliquots of Lhe samples are transferred to 175 ml bottles, tagged, and stored at 4°C until
iransported to the analytical laboratory. Samples are submitted to the analytical laboratory
within two days of the day the sampler was serviced. This procedure is only followed for long
holding time parameters.

The Sampler intakes at tributary sites are positioned six Lo eighl inches from the botlom to
avoid conlamination from bottom sediments and a minimum of eight to ten feel from the
{ribulary shoreline. Sampler intakes ai water control structures are located 1 to 2 feet below
ihe surface and 1 foot off the wing wall.

American Sigma Model 8201 aulosamplers located al pump stations are dedicated to the site and
work in synchrony with each of the pumps in the pumping battery. The autosampler is activaied
once any of the pumps becomes operational, and it collects a 50 ml aliquet for every 10,000 RPM
on each operaling pump. The aliquot 1s dispensed into a refrigerated five gallon polyethylene
bottle. The refrigerated composite sample is homogenized by shaking ihe capped boltle. An
aliquot is transferred unfillered o a 250 ml sample bottle and another aliquot is filtered mto
a 60 mL sample boltle, for TEN, TPO, and NO,. NH, testing, respectively.  Both aliquots are
preserved as indicated in Figure 6.9.

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

6.4.4 Sediment/Soil

Sediment samples for organics are collected by hand grab using a stainless steel scoop. stainless
steel pelite Ponar™ dredge. or stainless steel core. The stainless steel scoop is utilized enly in
quiescent shallow waters. The petile Ponar™ dredge 1s eflective over the wide range of
circumstances encountered during the cellection of sediment samples. The petite Ponar™ dredge
can be used on soft or hard boltoms under a variety of flow and depth condilions. Sedimenl
samples from canals are collected mid-stream using a small boat. The dredge 1s lowered by
rope unlil contact with the bottom 1s established. Then the dredge is slowly retrieved and
emptied into a stainless steel bowl. Samples are not composited or sectioned into subsamples.

The stainiess steel core is used when collecting shallow sediment samples. Rach sample {except
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YOC) is thoroughly mixed in the stainless sleel bowl wilh a precleaned slainless sleel 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 lo the opposite sides of the bowl, and each
quarter individually mixed. Fach quarter is then rolled to the center of the bowl and the entire
mass is mixed again. This process 1s continued until the mass 1s as homogeneous as possible.
A precleaned stainless steel spool or small scoop is used Lo transier the required amount of final
homogenized material from near the center of the mass into the appropriate sample botile.
This is done quickly to prevent exidation of metal jons or volatilization of organic compounds.
The bottle 15 filled to ils 1im.

Duplicates are collecied to measure the variability inherent in the sampling process. Duplicates
for sediments are collecled from the same sampling device. Since a true split sediment sample
s almost impossible under field conditions, splil soil samples are considered duplicates. Ii
analyses for pesticides, extractable organic compounds, or VOU are Lo be performed. the sample
conlainers must be glass with teflon lined lids. VOCs bottles must have a teflon-lined septum.
For olher classes of analyles, glass or plastic jars may be used as sample containers. The
containers are completely filled with sample so that air bubbles are not trapped in the
container. This is necessary in order to minimize sample oxidation thal could influence cerlain
test resulls. The best way to minimize trapped air is {o very gently pack the sample into the
container with the spoon or scoop. Preserve according to Table 6.12.

Sediment samples are eollecled using PYC cores it the sample will not be analyzed for organics.
Intact sediment cores are obtained by driving a P\C coring tube to a depth of approximately 50
cm into the soil. Under shallow conditions (waler depth < 30 cm) this is achieved using a block
of wood ‘o 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 waler is greater
than 30 cm, a PVC coupling should be atlached to the cering device. This allachment 1s
comprised of a ball valve and & length of PVC pipe. This is fitted to the neck of the PVC coring
tube and a closed ended piece of melal pipe with & diameter larger that the upright PVC pipe
is used to pound the core into the sediment. During the insertion, the ball valve should be open.
Prior to pulling the core cut of the sediment. the ball valve should be closed. The sediment
core. with the overlying waler. is then Iabeled. capped at both ends using rubber stoppers, stored
out of direct sunlight, and transporled to ihe laboratory. 1f the sediment surface within the
core is al a significantly different depth than {he adjacent soil. compaction has occurred, and
the core should be discarded.

Field equipment is cleaned prior to the field trip and after each sample according lo the
procedures described in Section 6.5.5.
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645 Ground Water

Ground water samples are collected from. the least Lo most contaminated wells. The order of

collection is: 1) VOC, 2) Extractable Organics, 3) Tolal Metals, 1) Dissoived Metals, 5) Inorganics
and 6) Radionucleides. The SFWMD does not use lemporary wel] points or dedicated equipment
for ground water monitoring. Samples are not collected from wells with iree product showing.

4 prolective covering of visqueen plastic 1s placed on the ground at all sampling sites to reduce
the potential for contamination. A fresh pair of disposable non-powdered Jatex gloves are worn
al each sample site while purging and another fresh pair worn for collecting samples.

Al samples are collecied using a Teflon bailer which is suspended by & Teflon coaled stainless
steel lanyard and carefully lowered into Lhe well. Disposable lanyards are not used. Prior to the

colleclion of the sample, the bailer is rinsed three times with sample. The lanyard and bailer
are nol allowed to touch the ground during sampling or purging.

The bailer, filled with sample. is retrieved from the well and placed on a bailer stand, VOC
samples are collected firet via a controlled—{low bailer bottom and are poured slowly down the
side of the sample vial to minimize sample aeration. The vial is filled Lo the peint of creating
a convex meniscus. The cap 18 secured with the Teflon side of the septum contacting the sample
and no headspace in the sample container. The vial is inverted and gently tapped to locale
bubbles. 1f bubbles are present, the sample in the vial 13 discarded and sample 1s recollected
and checked for bubbles. Additional sample is added a maximum of three times. If
umsuccessiul, Lhe sample, vial and septum are discarded, a new vial and septum are used. and
the collection procedure begins again.

To filter a sample. a one piece. molded in-line disposable filter is attached to the bottom of
the bailer with a Teflon adaptor. The top of the bailer is atlached to a vacuum pump by a Teflon
attachment so the bailer can be pressurized Lo force water through the filler. The fillers are
0 45 micron unless & dissolved metals sample 1s collected for permit compliance. in which case
Lhe filler pore size is required to e 1.0 micren, The first 100 mls of sample to pass through
the filler is discarded as rinse water, and the last 100 mls of sampie waler in the bailer is not
used since it has been in contact with {he air at the top of the bailer.

Bottles are supplied by the SFWMD laboratory. 1f the analyses are t0 be performed by a contract
laboratory. the boltles are cleaned by the contract lab according to that laboralory’s procedures
prior to shipment to SFWMD. The contract laboratory must have approved cleaning procedures
i their Comprehensive Qualily Assurance Plan. and perform a 5% analytical check on the
washing procedure. Certified disposable VOC vials are purchased from |-Chem,

Duplicaies are collected by sampling from consecutive bailers.

Splits are collected from the same baller. For large volume samples that may require more than
one bailer load. the first half velume of the first bailer load Is poured into the first set of
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contaimers and the second haif in the second set of containers. Then the first half-volume of
the second bailer load is poured into the <econd set of contaimers and the second half in the
first set of containers. etc., until both sets are fult,

The sample bolties are labeled with the date. sample number and project name before sampling
al a site begins. Affer collection the samples are preserved, and immediately placed on ice 1L
a closed container. Expesure of the organic samples Lo sunlight is kept to a mnimum. When
VO(s are collected, trip blanks are kept with the organic sample bottles to make certain that
the samples have not become contaminated. These trip blanks accompany the samples from
the time the empty sample bottles are shipped from the contract laboratory until the samples
are analyzed. Trip blanks account for at least 5% of the samples that are analyzed. At least one
trip blank must be included in each separate cooler.

6451 Wells with In Place Piumbing

These wells are purged for a minimum of 15 minutes, until three bore volumes have Dbeen
removed, or until the well has chemically stabilized, whichever is greater. The sample is taken
from the faucet closest Lo the source and before any screens, aerators, or filters. The flow rate
is reduced Lo less than 500 ml/min when collecting samples 1o avoid any undue disturbance.
Uniiltered samples are collected directly into the sample conlainers from the spigot. Filtered
samples are collected by filling a bailer from the spigot. The bailer s rinsed three times with
sample. then filled and pumped through a fiter allached to the bettom of the bailer with a
Teflon adaptor, and inlo the sample bottles. after sample bottles have been rinsed three limes
with sample (unless sample bottles are prepreserved. collection is for Qil & Grease,
bacteriologicals, Tolal Recoverable Petroleum Hydrocarbons or VOCs).

452 Flowing Arlesian Wells

_4__4_______6,—————'—-—4—

These wells are purged until three bore volumes have been evacualed. or until the well has
chemically 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 coliected
directly from the discharging water into a bailer,

6453 Monitoring Wells

The depth to water in each well, relative to a measuring point 1 measured using a graduaied
stainless steel tape and chalk or an electronic water level indicater. The depth to water 13
measured twice. Both values, which must be accurate to within 1/10th of a foot, are recorded
in the sampler's field log. More stringent measurements may be required for specific project
programs. These values will later be used to caleulate water elevation velative Lo mean sea level.
The same measuring point Is used every time the well is sampled. When the wells are surveyed,
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the survey point is used for the measuring point. Water level measuring devices are rinsed wilh
dilute Liquinox® and DI water and wiped dry with a Kim Wipe® lowel before measuring each well.

Prior to the collection of samples each well s then purged by a Teflon bailer or a purge pump.
Purge pumps are gas powered and extreme care must be used when handling and lecating these
pumps to minimize on-site contamination [placed away and downwind from any sampling
activilies). The purge pump consists of a centrifugal suction pump that does not contact the
water within the well A flexible PVC suction hose connects the purnp to a three foot length of
rigid Teflon drop pipe. The portion of the drop pipe to become in contact with the water column
is cleaned prior to use as per the procedures outlined for other sampling equipment in section
64 The drop pipe is equipped with a Teflon check valve at its bottom end Lo prevent the back
flow of purzed water into the well. The drop pipe 1s lowered Lo the top of the water column so
that the purging process removes all of the standing water. If the water level is drawn down
during the purging process and air begins to enter the drop pipe, the drop pipe 1s Jowered to
the new water level. If the water level is drawn down too severely. the purge rate 1s decreased.
The STWMD does not collect samples at any well with a depth to water of more than 25 feet,

Sgbmersible pumps are not used for sampling.

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

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

D = Casing Diameter In inches
DTW = Depth to Waler in feet
DW = Depth of Well in feet

The volume of water removed from the well must be caleulated to avoid excess purging. The
flow rate is estimated by measuring the ameunt of time required lo fill a bucket of known
volume. The required purge volume is then divided by the estimated flow rate to find the
estimated time necessary to purge the well. Flow is measured several limes during purging to
be cerfain that it does not change. Though a minimum of three waler column volumes must
be purged, the well is not considered purged until the well has chemically stabilized.
Temperature, pH and conductivily are monitored and readings are recorded at 5 minute time
intervals. or al shorter intervals if necessary. Chemical stability readings of the well are taken
at intervals required to purge one half the bore volume. These measurements are made in a
llow through chamber to minimize almospheric contact with the sample. The well is considered
to be chemically stable when two consecutive readings of Lemperature, pH and conductivity are
within 5% (al leasl five minutes aparl). The purge volume is noted in the field log. All
Teasurements that were recorded while waiting for ihe well to stabilize are recorded in the
field log. Only the final readings taken afler the well has stabilized are input into the sample
resulls database. The drop pipe 1s slowly raised out of Lhe well while the purge pump is stili on
lo make certain that all of the water above the drop pipe nlet is purged. This procedure also
minimizes the possibility of the back flow of water from the drop pipe or suction hose.
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Welis with low hydrautic conductivity sediments that can be purged dry at one liter per minute
are not sampled because the water quality is ot deemed to be representative of the aquifer
water quality. The SFWMD does not sample wells, drv purged or slow recovery. for which recovery
cannot be accomplished in four hours or less.

ATl samples are collected using a Teflon hailer. When handling bailers or sample contaners,
disposable lalex gloves are worn. Frior to the collection of the samples, the well is purged three
times with a Teflon bailer. This procedure is done lo ensure that any water that was in contact
with the Teflon drep pipe has been removed. The bailer is suspended by a Teflon coated
slainless steel lanyard thal is carefully lowered into the well. The lanyard and bailer are not
allowed to touch the ground during sampling or purging.

The bailer. filled with sample is retrieved from the well and placed on a bailer stand. VOC
samples are collected first via a controlled-flow bailer botlom to avoid sample aeration. The
first 100 mls of sample in the bailer are discarded. The sample bottles are filied from the
bailer after discarding the first rinse, according to section 6.3.4.

6.45.4 Porewater Wells and Peepers

Dorewater is collected using porewater wells and peepers (Appendix G) for research projectsonly.
Once collected, samples are processed and handled as reutine groundwaler samples.

6.4.6 Biological Tissue

6.4.6.1 Above Ground Macrophyle Biomass

Above ground vegetation is clipped al the sediment-water interface with a pair of sheers or
knife. and separated into subsamples by species. Fach biemass subsample is placed into an
individual large opaque plastic bag, labeled, and transported to the laboratory for Processing.

6.4.6.2 Below Ground Macrophyle Blomass

After the above ground vegetation has been removed from the sampling quadrant. a soil core
is collected from the center of the quadrant using a P¥C <0l corer. Each soil core s placed into
an individual large opaque plastic bag, labeled and transporied to the laboratory for Drocessing.

8.4.7 Hazardous Wasles/Drums

The SFWMD does nol sample hazardous waste or drums.
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6.4.8 Waste Water

The SFWMD does not sample wasle water.

6.4.9 Microbiological

Microbiclogical samples are collecled with extra care in order to prevent sample conlamination.
The samples are not composited. The personnel collecting the samples do not touch Lhe rims/
top of the whirlpaks™. Field personnel are instructed to discard a sample container if they
think that the top was touched. Microbiological sampling is closely coordinated with the
laboratory performing the analyses to ensure that samples are analyzed within holding times.

6.4.10 0il and Grease

The SFWMD does not sample for oil and grease.

6,4.11 Low Level Mercury

The SFWMD follows the clean hands (CR). dirty hands (DH) technique as specified in 474 #elbod
JBE9 Sampling Ambient Waler for Trace Helals al 274 Water Qualily Criferia Levels when
collecting low level total and methyl mercury samples in surface water, CH using shoulder
length plastic gloves, followed by wrist length plastic or latex sloves, touches only clean surfaces
(such as new gloves, new plastic bags. or surfaces thal have been cleaned in an ultra-trace
mercury facility. DH, using wrist length latex or plastic gloves. touches the cocler and the
sample bottle covered with Lwo plastic bags. DH opens the outer plastic bag, CH reaches in. pulls
up botlle covered with inner plasiic bag, and removes the bag.

CH reaches into Lhe water or slowly wades (so as not to suspend sediment) and collects 106 ml
of surface water by immersing the sample bottle about 10 cm under the surface. The botlle is
rinsed by shaking the contents {cap on) and dumping the contenls away and downstream from
the sampling area. This rinse is repeated two more times. The botlle is filled a final time with
more than 100 mL and the cap secured tightly by hand. CH then wades out of Lhe water, puls
the bottle in the inside bag, seals it, and places the inside bag inle the oulside bag. DH seals
the oulside bag and places il 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 Lhe field notebook. Relevant site conditions are recorded into the field notebook.

Samples may also be collected using a pump. The ('1/DH procedure is used. DH removes the
long length of Teflon Lubing from the cooler and opens the outside bag. CH opens the inside bag
and removes the tubing. While CH hold the tubing. DH secures it to the sampling boom with tie
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wraps. DH removes the pump head tubing and short length of Teflon tubing from the cooler and
opens Lhe outside bag. CH opens the inside bag. removes the tubing and connects the pump
tubing between the two lengths of Teflon tubing. DH opens the pump head, CH places the pump
tubing inside, and DH closes the pump head. DH removes the nitex screen and then secures it
inside the holder assembly on the end of the long length of Teflon tubing.

To begin sample collection, DI positions the end of the sampling ivain about 10 cm below the
water surface and about two meters from shore and secures it to the sampling platform {ie.
place boom end under battery handie). DH starts the pump. Di removes a sammple bottle from
the cooler and opens the outside bag. CH opens the inside bag and removes the sample hollle
and opens it. The contents are dumped inio a waste container if they are dilute HCL or on the
ground (away from the sampling area) if contents are deionized waier. After flushing with three
sampiing-hose volumes of sample water (approximately 150 mL). CH fills the bottle with about
50 ml, from the sample water stream. Note: keep cap faced downwards. The bottle Is rinsed
by shaking the contents {cap on) and dumping the contents away from the sampling area. This
rinse is repeated two more times. The bottle is filled a final Lime with more than 100 mL and
lhe cap secured tightly by hand. CH then puts the bottle in the inside bag. seals it, and stuffs
the inside bag down inside the outside bag. DH seals the outside bag and places it back nside

the cooler.

To prepare a filtered surface water sample, DH stops the pump, removes a filler cartridge and
shorl length of tubing from a cooler and opens the outside bag. CHi opens the inside bag,
removes the filter and tubing and connects it inside the sampling Lrain (between the pump
tubing and the short length of Teflon tubing). DH starts the pump and ibe filtered sample 1s
collected as above. Equipment is rinsed with deionized water after use at each site and with
sample water at the next site before collecting a sample. To control mercury contamination.
CH secures a clean plastic bag Lo each end of the sampling {rain for transporl between sites.

The equipment and supplies are stored inside coolers and bags in a place relatively iree of
mercury contamination. Dust and human breath ({rom dental amalgams%jcontain large amounts
of mercury and should be avoided during sample collection. Samples should not be collected
in the rain.

6.4.12 Benthic Macroinvertebrales

The SFWMD follows macroinvertebrate sampling methods as detailed in the Florida Department
of Environmental Protection (FDEP} Biology Section Standard Operaling Procedures (Appendix
) and in EPA/600/0-90/000, #acromvericirale Freid and Latoratory Helhods for Avaluaiing
the Biofggical Integrily of Shriace WHalers The field methods used to study benthic
macroinvertebrate communities relate to qualitative, semi-quantitative and quantitative
sampling, and are dependenl on the data quality objectives of the study. Generally, there are
four categories of macrebenthic nvertebrate samples collected: cores. grabs, artificial
substrates. and miscellaneous. Field equipment is cleaned prior {o the field trip and after each
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sample according to the procedures described 1 Section 6.3.5.

a. Corers

Coring devices may be used at various depths in any substrate that is sufficiently compacled
so that an undisturbed sample is retained; hewever they are best suited for sampling
homogeneous soft sediments. such as siit, clay or sand. Macrofauna are sampled using single
and mulliple-head corers, tubular inverting samplers, open—ended stovepipe devices, hand
corers and/or box corers. Devices are lowered slowly into Lhe substrate o ensure good
penetration and to prevent organism escapement. Visual inspection of each sample Is necessary
to ensure an adequate amount of sample is obtained.

b. Grab samplers

Grab samplers are designed to penetrale the substrate by gravity and have spring- or gravity-
activated closing mecharisms. They are used Lo sample a unit area of the habitat. The habitat
and substrate type sampled. depth of peneiration. angle and completeness of jaw closure, loss
of sample during retrieval, disturbance at the water—sediment interface, and effect of high flow
velocities all affect the quantity and species of macroinvertebrales collected by a particular
grab. Pelile Ponar™ or Ekman grab samplers are typically used; however the type and size of
he 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 Is
cortained and the device is retrieved. The sample is then placed into a suitable container for
transporting to the laboratlory or is placed directly into a sieving device and processed.

c. 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 waterbody for a predelermined period of exposure and depth for the colonizalion of
indigenous macroinvertebrates. This type of sampling is used to augment bottom subsirate
sampling because many of the physical variables encountered in bottom sampling are minimized,
e.g. light attenuation. temperature changes, and substrale variation. The samplers are deployed
in the euphotic zone of the water column to promoie maximum colonization. They are exposed
for a presel period of time and retrieved verlically from the water. The samplers are placed in
a preservelive container and transported to the laberatory for processing.

d. Miscellaneous qualitative devices

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

Samples collected by any of the aforementioned devices contain varying amounts of fine
materials which can be removed by sieving immediately in the field, or in the laboratory. I
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laboratory sorting can be performed within 924 hours, place samples immedialely on ice. If
sorting will be delayed, preserve with 10% formalin. After organisms have been removed from
detritus. they should be placed into 70% ethanol.

6.4.13 Atmospheric Deposition

Atmospheric deposition samples are collected according to the National Atmospheric Deposition
Program (NADP) guidelines.

The District uses Aerochem Metric Wet/Dry Precipitation collectors. The Aerochem 1s an
aluminum structure with two 3.5 gallon PVC buckets which serve as receptacles for wet and dry
deposition. An aluminum Jid covers tie wel side buckel under dry conditions. When the
humidity senser detects rain, the Iid slides over the dry side bucket, uncovering the wel side
bucket. All buckets are collected on Tuesdays only, according to NADP guidelines. The buckets
are capped (while using PV(/Latex gloves) and taken to the laboratory for processing within 24
hours. Clean buckets ave placed into the Aerochem collectors. Before clean buckels are placed
into the collectors. ene bucket from each decontamination lot is checked by pouring one liter
of DI water into the buckel and processing as an equipment blank.

Al wet side buckets are weighed using a top leading balance and subtracting the clean bucket
lare weight (determined before deployment in the field). Live frogs, insecls and
nonrepresentalive foreign matter are removed with a clean scoop or iweezers. Any removed
contaminants are documented in the field notebook. The sample 18 then processed as a routine
surface water sample, ineluding filtration and preservation as required. Processing equipment

blanks, sphits and field blanks are submitted according to routine Q4 procedures.

Dry side buckets are inspected for contamination as above. Only loose conlaminalion is removed
(with clean lweezers/spatula). Approximately 600 ml of DI water 13 added to the dry bucket
contents rinsing the sides of the bucket. 4 precleaned spatula 1s used to rub the inside bottom
and sides of the bucket. The total amount of DI water added should not exceed one liter and
the volume must be recorded in the field notebook. The sample is then processed as & routine
surface water sample, including filtration and preservetion as required. Processing equipment
blanks, splits and field bianks are submitted according to routme QA procedures.

6.4.14 Duplicales/Split Samples

Duplicates are collected to measure the variability inherent in the sampling process, and should
be obtained by duplicaling in rapid succession during the same sampling event, the entire
acquisition technique used to obtain the first sample. Duplicates for water are collected by
sampling from successively collected volumes. Duplicates for soils are collecled from the same
sample source {i.e.. soil oblamed from the same soil sampling device). Split samples are
collecled to measure the variability between laborateries, and should be obtained as subsamples
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taken from the same parent sample (a true split of soil. sediment or sludge is almost impossible
to accomplish under field conditions; a split soil sample should be considered a duplicate and
not a split sample). Split samples (for waler) are taken from consecutive sample volumes from

the same sampling device (i.e. from same bailer). or by mixing in a large inlermediate vessel.

Note: for large volume samples that may require more than one bailer load, the first half velume
of the first bailer load is poured into the first set of containers (the second half into the second
set of conlainers). then first half volume of second bailer load is poured nto the second sel of

containers (second hall into first sel of conlainers) ete. until both seis are full.

6.5 Documentation

The following is & list of the field records that are maintained.

A

Field Trip Checklist (surface waler/groundwater)
Chemistry Field Data Log ‘
Bound field notebook (project specific)

3 00

6.6 Preservation

Holding times and preservalion techniques for each parameler are giver in Tables 6-10, 6-11,
6-12. 6-13 and 6-14.

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

For unfillered samples, the appropriate preservative is added to the sample bottle after the
bottle is filled. The bottle is capped and shaken after which & small amount of the sample i3
poured onto the pH (0 - 3 pH umits) Lest strip to ensure pH<2. 1f pH is not <2. addilional acid
i added drop-wise, the bottle is capped and shaken. and the pH is tested again. This procedure
is followed until pH<2. The pH is checked on all samples requiring preservalive and this amount
of acid is added 1o the equipment blank and field blank. The amount of acid added is recorded
in the field notebook.

For fillered samples, the acid is added after filtralion following the procedure outlined for
unfiltered samples.

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

6.7 Sample Dispatch

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

Samples to be analyzed by contract laboralories are shipped to Lhe laboratory by cemmon
carrier overnight delivery the same or next day they are collected. All samples are carefully
packed with appropriate material lo prevent breakage. Insulaied coolers are used for sample
shipment and are sealed with shipping lape to avoid lampering. If samples must be kept at 4°C,
wel ice 13 used.

6.8 Field Waste Disposal

All field generated wastes and contaminated purge waters are segregated and containerized for
proper disposal including the use of the services of a commercial disposal company. if required.
The SFWMD does nol sample hazardous waste sites so the only field generaled wastes are acids
and 1sopropy!l aleohel. The isopropyl alcohol is containerized for proper disposal. Acids are
diluted and/or neutralized and flushed down the sanitary sewer. The calibralion standards for
field parameters are flushed into the sanitary sewer.
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6.9 Field Reagenl and Standard Storage

Table 615 lists the storage procedures for reagents, standards and solvenis.

Table 6-15. Reagent. Solvent and Standard Storage

Chemical

Sulfuric Acid
Nitric Acid
Phosphoric Acid

Hydrochioric Acid

lsopropyl Aleohol

pH Standards

Conductivity Standards

Tormalin {10%)

Ethyl Aleohol

Methed of Storage

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

See above.
See above.
See above.

Stored in original containers in vented solvent storage
cabinel. No other solvents are stored in the same
cabinel Taken info the field in glass containers carried
1n a safety carrier,

Yored in cabinet designated for standard and reagent
storage. Cabinet 15 in air conditioned laboratory.
Standards taken into Lhe field in polvethylene bottles.

Stered in cabinet designated for standard and reagent
storage. Cabinel is in air conditioned laboraiory.
Standards taken into the field in polyethylene

botlles.

Stored in cabinet designated for standard and reagent
storage. Cabinet 15 1n air conditioned laboratory.  Taken
into the field in polvethylene bottles.

Stored in original containers in vented solvent slorage
cabinet. No other solvents are stored n Lhe same
cabinet. Taken into the field in approved combustible
coniainers.
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7.0 SAMPLE CUSTODY

A verifiable irail of documentation for each sample must be maintained from the time of sample
collection through the analiytical laboratory to the fina) reporting or archiving of data. SIWMD
does niot require legal custody procedures be used as the only samples analyzed in the District
laboratory are not used in criminal court cases al this time.

The purpese of sample custody is 1o provide a clear descriplion of sample and contamner
traceabilily from sample collection to final sample disposition and to identify those persons
responsible for collection and analysis.

7.1 Documentation

Custodv starts with the person who prepares for the field trip. This person. who may be a
Seientific Technician. Senior Scientific Technician or Technician Supervisor. obtamns the
appropriate size precleaned bottles from the bottle storage area. This person signs the trip
checklist (Figure 7-1) when all items necessary have been prepared and loaded into the vehicle.

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

Samples of the documentation are given in Figures 6-1 and Figures 7-1 through 7-4.
Fisures 7 2 and 7.3 show the sample tags which include the preservation instructions, bottle size.
and the paramelers to be tested. Information on the lag includes the date the sample was
taken and the sample number. The sample number is & unique sequential number for that
project. Sample seals are not used by SFRMD.

Figure 7-4 shows the Chemistry Feld Data Log used to record the field information. This data
is menually eniered into the laboratory information management system (LIMS} through the
Sample Log-In screens shown in Figure 7-5 and 7-6. This data entry process automatically
senerates a unique sequentiai number consisting of the login group hyphenated with the number
of the sample for that group. A login group is defined as a group of samples for a given project
on a given day. The sample number s used to track the progress of the sampie through the
laboratory.

The Chemistry Field Data Log includes the site name or station code. the date and time of
sample collection, the signature of the person relinquishing the samples, the field ID 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 lo sign. date.
and record the corresponding laboratory sample numbers. Common carrier is not used for
samples analyzed by the District laboratory.
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- Figure 7.1

EWW
FPROGRAM CODE:

Travel Requast

* §ign Out Vshicle
Sign Out Board

* Gas Vehicle

Maps - . ' —_—t Maintenance Check
Vehicle Packat/Credit Cards * Coolers/Ice
Pre-Cleaned Buckets — " Syringes

Losded Filtazs —_* Sampling Bottle
Yellow Tray _ . .
Calibrated Hydrolab/Battery w—__% Field Data Logs

Pield Notebook ' : * Waterproof Pens
Tags/Rubber Bands -

Fresh Acids- E2804 / EC1 / ENO) s Trip Spikes
Goggles, Gloves * pH Test Strips
£ Gallons DI Water

Bottles: 250mi- ___, €0ml- . 178m1-__ , 250m1/TM-___
Bottles: One Liter Bottle for KB (Bquipment Blank]} -

LN N

L 20 R 3N N

[N NN 2N N

L 20 2R J

Keys:

PERSONAL JTIEMS )
Watch ——* Sunglasses ——* Drinking MWater
Eat * Bunscreen « Raingear

Pocd ¢ Mosgquito Repellent

POST TRIP PROCEDURES
Sort Samples in Seguence and by Tag Color
Place Samples in Refrigerator{on Floor)
Sign Chain of Custody co Header Sheet/Get Time Btamp
Get Manager's Initials ¢n Header Sheet & Turn In to Lad
Return Clean Bottles to Bins in Trailer
Separate Pilter Holders and place in Soak Bclution
Place Dirty Bottles in Outside Closet at Lab
Rinse Sampling Bottle with D.I. Water and Store
Replace ¥Water in Hydroladb Stand(Tap Water Onlyl}
Clean Out Vehicle
Park Vehicle at B113 Lot/Pill Out Trip Ticket/Return Keys
Return Pileld Notsbooks to larxry's Office :
Report !guimnt (Vehicle,Bydrolab, etc.) Problems Co Larry
Return Bigned Prep List to larry . ,
INITIALS-
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figure 7.3
Submission Diagram For Filtered Waler
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Figure 7.4
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Figure 7.5
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Figure 7.6
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The sample preparation {digestion) logs are maintained in bound laboralory notebooks. The
information required is the laboratory sample number. standards, GC samples. dilution factors,
signature or initials of person preparing samples, and the date of preparation. The analysis logs
for each type of instrument are shown in Figures 7-7 to 7-12. The microbiology logs are shown
in Figures 7-13 to 7-16.

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

7.2 Field Custody Protocols

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

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

The field records are maintained and slored 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 field records which are 1dentified by the project code may mclude
the field notebooks and the Chemistry Field Data Logs.

All physical parameler measurements obtained in the field shall be writien on the Chemistry
Field Data Log shown in Figure 7-4 at the time of sample collection. These measurements
include temperature, pi. specific conduclivity, dissolved oxygen, oxidation-reduction potential,
seccht disc depth. total column depth, turbidity and salinity. Other information that must be
noted on this form includes project code. collecior ID. sample number, date and time of
collection, station or site ID. parameter analysis, types of QC samples collecled (when and where
collected). depth sample was collecled, requested paramelers and chain of custody
documentation. Beginning and ending times of any composite sampling is noted. Optional
information on this form includes upstream;downstream notation, discharge information,
weather. sample Lype. depth and a comments section.

Relevant field observalions are noted in a bound walerproof notebook at the time of sample
collection. These inciude sample number. station or site name, date and time, weather. flow
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FIGURE 7.7 ATOMIC ABSORPTION ANALYSIS LOG
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Figure 7.9
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Figure 7.10
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Figure 7.11

DEPARTMENT OF WATER RESOURCES EVALUATION
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Figure 7.12

DEPARTMENT OF WATER RESOURCES EVALUATION
Carbon Analyzer Log

Analyst: Date:

Parameter: Method:
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Figure 7.14
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ANALYST
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o bubbles indicates a - catalase (streptococcus present,
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conditions. water color, water smell, water clarity. weed conditions, number of drops of acid
added 1o each bottle, persons other than sampling personnel at the site, {ype of purging and
sampling equipment used with corresponding 1D4 (i available). field decontamination performed
and if applicable. wave height, bottom conditions. algae description. use of boats and/or other
fuel powered equipment, calibration information and standards used for calibration.

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

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

A monitor well database 1s kept for all of the wells that are sampled by the SFWMD. This includes
the following information: well casing matemal well diameter, type of casing, screen diameter,
screen Lype. total depth of the well, casing depth, method of well installation, date of well
installation. drillers name. latitude, longitude, measuring point elevation, and land surface
elevation In addition, new wells installed by the SFWMD also have the drilling mud type and
name recorded.

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

7.2.1 Sample Transport

Following collection of the sample. the bottles are sealed. tagged, and returned to the contract
laboratory along with appropriate sample 1dentification (i.e. sample name and number). and
chain of custody form. Samples are packed in coolers with bubble-wrap or other appropriate
packing material to avoid breakage. Samples for VOC analysis are placed into a separate
bubble-pack bag for each station. Chain of custody forms are enclosed in a plastic bag for
protection from water damage. Samples are kept at 4°C with wet ice. Coolers are taped shut
using packing tape and Laken to the SFWMD shipping area for pickup by common carrier within
one hour. Coolers are shipped to the laboratory overnight. and the shipping receipts are
retained. Chain of custody forms are returned to SFWMD with the analytical results.

7.2.2 Sample Transmitial

The Chemistry Field Data Log and examples of the sample Lags are shown in Figures 7.2 through
74, The Chemisiry Field Data Log includes the field 1D number. date and time of sample
collection, station {site) code. intended analyses (designated by circling desired parameiers n
fizure 74). method of preservation, and limited comments about the sample or sample
container. Sample seals are nol used.
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7.3 Laboratory Operations

The samples are brought to the laboratory by the field sampling personnel and put into the
designated refrigerator. The person bringing them fo the laboralory signs and stamps the
Chemistry Field Data Log with the time clock. The Chemistry Field Data Logs are given to the
person responsible for logging—in the sample. The information from the Chemistry Field Data
Log is entered into the LIMS and & laboratory sample number is generated by LIMS consisting of
a login group hyphenated with the number of the sample within the group. ex: L1-11is the first
sample of the first login group. The person logging-in the samples records the LIMS numbers
on the Chemistry Field Data Log. initials and dates the form at the time the samples are logged
(in the "received by” section). The LIMS numbers, date logged, and initials of the logger are also
maintained in a bound laboratory notebook. A computer-generated lisi. verified by the data
entry technician, is obtained wilh (he respective field and LIMS numbers for each sample.

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

7.3.1 Sample Rejection

Samples are rejected if the bottle is leaking or cracked. if there is no Chemistry Field Data Log
submitled with the samples. if the Chemistry Field Data Log is incomplete, or 1f holding times
or preservation protocols have been violated.

7.3.2 Sample Security, Accessibility, and Storage

The samples are accessible to the laboratory staff during working hours. The doors to the
exterior of the building are Jocked when the last member of the staff leaves for the day. The
door Lo the sample receiving area is opened at 7:00 AM. The only persens authorized to be In
the laboratory are the laboratory staff and the sampling personnel delivering samples. Al
vizsitors must be escorted by a member of the division staff.

Samples are stored in refrigeralors designated for sample storage only. No VOCU's are stored in
the laboratory refrigerators and standards are stored in refrigerators designated for standard
storage.

Sample digestates are stored in the digestion laboratory until they are analyzed. Analysis takes
place within 48 hours for nutrients and within 30 days for trace metals.

7.3.3 Sample Distribulion and Tracking

The analysts check the database daily for samples requiring their assigned analyses and make



Secticn 7.0
Revision
July 14, 1995
Page 21 of 22

work groups for these samples. They are required o anaiyze reworks and the oldest samples
on each day's first run. The supervisor receives a daily backiog report listing all samples
showing incomplete analyses. '

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

Following completion of the analyses and review of the results, the laboratory supervisor or
Analyst removes the samples which are ready for disposal from the refrigerators. The status
of the sample is changed from NEED to DONE in the disposal department in LIMS. Samples are
disposed of by diluting and dumping inte the sanitary sewer. The SFWMD does not analyze
hazardous waste samples. Digestates containing hazardous materials. (1.e. the mercury in
Kieldahl nitrogen digestales). are ireated as hazardous wasle and are collected and stored for
disposal by a commercial hazardous waste company.

7.3.4 Interlab Custody

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

74 Flectronic Data Records

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

7.4.1 Security System

The LIMS has several levels of security. The Staff Programmer Analyst responsible for the
operation and maintenance has the highes level of security and can access all information and
programs in LIMS. The Division Director, Laberatory @4 Officer. Supervising Professionals and
Senior Chemists can access and modify all sample and results information. The analysts can
enter analytical resulls but cannot modify the sample information or results. The project
managers can only read and print results. User names and passwords are assigned lo each
persen. Back up of both the file system and database is performed daily so thatl in the event
of catastrophe. only one day of data would be lost. One week's worth of system files is stered
in the vault.
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7.4.2 Forms

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

743 FElectronic Dala Transfer

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

7.4.4 Documentation and Verificalion

All LIS documentation is maintained by the Staff Programmer Analyst whe is responsible for
maintaining the documentation records and the maintenance logs. The documentation for all
instrumen! software is located in the laberatory at the instrument. Software preblems are
included in the mainlenance log for the instrument Software revisions are installed and the
records maintained by the Staff Programmer Analyst.

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

Daia entry is verified by comparing the results obtained by the instrument software to the
results entered into the database. Manual data entry is verified by comparing the results in the
database Lo the results on the data entry forms.
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8.0 Analylical Procedures
The procedures used by SFWMD are found in Section 3.0
8.1 Field Screening Methods

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

8.2 laboratory Glassware Cleaning and Storage Procedures

For classics and nutrients, the laboratory glassware is cleaned by washing with a hot Liquinox™
solution, rinsing with D.]. water, rinsing with 10% hydrochloric, and finally rinsing with D.I. waler.
Once dry. glassware is stored capped, in cabinets, in the appropriate analylical or digestion area.

Digestion tubes. beakers and other pieces of glassware are washed in a labware washer which
has been programmed to follow the above procedure except for the acid rinse. The program 1s
stopped after the first tap water rinse. the glassware is removed from the washer and rinsed
with 107 hvdrochloric 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.
Onee dry. the glassware is stored in clean drawers in the appropriale analytical or digestion
area.

A complete supply of glassware is dedicated for use in the atomic absorption laboratery. Fipets
are soaked in 1% Liquinox™. and cleaned in a pipet washer using three volumes of D.I. water
followed by soaking in 10% HXNO, and washing with three velumes of analyte free water.
Volumetric flasks and glassware dedicated to major cation analyses are rinsed three times with
analyte free water afler each use. air dried, and stored in cabinets in the appropriate analytical
or digestion area. Glassware dedicated to trace melals is rinsed with analyte free water after
each use. soaked in 20% HNO,. rinsed with analyte free waler. allowed to air dry. and stered
separately from other glassware in the metals analysis area. Polyethylene trace metal bottles
are soaked in 20% nitric acid for a mimimum of 24 hours. analyte free water rinsed, and stored
in cabinetz in the metals area filled with analyle free water which has been acidified lo
approximately 1% with double distilled nitric acid.

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

laboratory are from natural surface and ground water sources within the boundaries of the
SFWMD.
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The color in the samples is due primarily to vegetalive decay and not from industrial sources.
Measurement of the color al 465 nm gives results comparable 1o those measured visually by
technicians. Use of the spectrophotometer eliminates the natural variation in color perception
found in the human eve allowing the lab to consistently report results regardless of which
technician performs the analysis. The procedure used is given in Appendix A.

The adopted silica method 15 a modified method tested by Alpkem for use in Rapid Flow
Analyzers. The adopted method reduces sallwater interferences and is found in Appendix B.

Alkaline phosphatase activity is measured using the Pellerson and Jansson method. 1978. The
procedure is inciuded as Appendix D.

Total inorganic carbon (TIC} is determined using a high temperature combustion infrared
detection system following the EPA Method 415.1 for total organic carbon. The procedure is
included as Appendix F.

8.4 Laboratory Reagent Storage

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

Table 8-1. Reagent and Chemical Storage

Chemical Methed of Storage

Mineral acids Stored in original containers in vented cabinet designed for acid
storage. Note: each type of acid is stored in a separate cabinel.

Liquid 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 outside storage area,

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

As each chemical is received. 1t 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
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8.5 Waste Disposal

The laboratory has & designated hazardous waste storage area outside the laboratory. The
process wastes containing mercury and pheno) are collected for disposal by a hazardous waste
company. As each waste is generaled. the volume is entered on the monthly hazardous waste
report required by the SFWMD Risk Management Division. When the volume collected reaches the
level set by Risk Management, it is moved to the SFWMD hazardous waste storage area. The Risk
Management Division is responsible for securing the services of the waste disposal company.

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

Concentrated acids and bases are neuiralized and pul into the sanitary sewer system with
copious amounls of water. Samples are disposed of by washing them into the sanitary sewer
system with coplous amounts of water.
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9.1 Instrumentation Lists
The following is a list of the laboratory instrumentation.
Manufacturer Model and Description
Hach Model 18900 Ratio Turbidimeter
Accumet, Model 50 lon Analyzer
Fisher pH Elecirode
Orion Combination Flueride Electrode
Radiometer CDM83 Conductivity Meter
Mettler P160 Top Load Balance
AE163 Analytical Balance
(2)AE100 Analytical Balance
Bausch & Lomb Spectronic 501 Visible Spectropholometer
Dionex 40001 Ton Chromatograph
DX500 Jon Chrematograph
Alpkem (3)RFA300 Rapid Flow Analyzer with PC workstation

(3)RFASCO Rapid Flow Analyzer with PC workstation

Perkin Elmer 1100B Flame Atomic Absorption Specirophotometer
with PC Workstalion
75100 Furnace Atomic Absorption Spectrophotometer with PC
Workstalion
Optima 3000XL Sequential ICP with PC Workslation
Lambda 6 uy-vig Spectropholometer with PC workslation

Qrien Model 960 Autechemistry System
Orion pH Electrode with ATC

Rosemount Dohrmann DC-190 Total Organic Carbon Analyzer



Section 9.0
Revision 6
October 11, 1995
Page 2 of 8

Manufacturer
Millipore
Thermolyne

F'isher Scientific

Barnstead

Reichert

Precision

Yol

Thermelyne

Theleo

CEM

Fisher

Tecatur

Powers Scientific
Amerikooler

Jordan

Modei and Descriplion
Cytofluor 2350 Fluorescence Measurement dystem
Type 37900 Culture Incubator

Model 21K/R Marathon Centrifuge
Model 3074 BOD Incubator

(3) Mode] 2250 Autoclave

Model 40 Stereoscope
Quebec Dark field Coleny Counter

Model 6M Tncubator
Model 251 Coliferm Water Bath

Model 59 DO Meler
Model 5905 DO Probe

{3) Model 9000 Oven
Furnatrel 11 Muffle Furnace

GCAL Precision Scientific Oven

MDS - 2100 Microwave Thgester
Oscillating Hotplate

(2) Digeslion System 40, 1016 Digester
(2} Refrigerator

Refrigerator

Refrigerator
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The following is a list of the field instrumentation.

Manufacturer Model and Descripticn

Hydrolab Mode] 4031 pH. Conductivity, ORP, and Temperature Meter

Model 4041 pH. Conductivity, DO, and Temperature Meler

Mode] Survevor 1 pH. Conductivity. DO, Temperature, Salinity. Model
Surveyor 1l pH, Conductivity, DO, Temp.. Salinity

ORP, Turbidity and Depth Meler

92 Standard Receipt and Traceabilily

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

The date of preparation of in—house primary stock solutions is recorded in a log book along with
the following infermation regarding purchased stock solutions: analyle. concentration, supplier,
date opened, expiralion date and date of disposal. Only one botlle of each purchased analyte
stock solution may be in use al one time. Purchased stock solutions are replaced according to
expiration date or sooner if the stock is depleted. Manufacturers certificates of analysis and, or
records of traceability for purchased stock solutions are filed in a notebook according to analyte
or analytical category. The same procedure is followed for field samples.

Primary stock solutions prepared from freshly dried, ACS reagent grade chemicals are
refrigerated and prepared monthly. Records of the preparation are kept in a logbook. Working
calibration standards are prepared fresh daily The standard sources and preparation are given
in Table 9-1.

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

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

Calibralion information for the laboratery is recorded in the individual instrument log and
includes the analyst. date of analysis, standard values. millivolt or absorbance values for the
standards, correlation coefficient. results of conlinuing and inilial calibration standards,
instrument gains, precision and accuracy results, and samples analyzed.
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10.0 Preventative Maintenance

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

10.1 Field Fquipmeni Maintenance

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

10.2 Maintenance Documentation

The field equipment maintenance activities are documented in bound notebooks assigned to each
insirument. Service reports for repairs that cannet be done by SFWMD personnel are kept on
file by the Technician Supervisor.

The laboratory equipment maintenance activities, isted in Table 10-2. are documented 1n a
bound notebook for each instrument. Service reports for repairs that cannot be done by SFRMD
personnel are kept on file in a notebeok located at the instrument.

103 Conlingency Plans

The SFWMD has replacements for most critical instruments which can be used in the event of
a breakdown. Instrument service contracts are maintained on all major pieces of equipment and
response lime is typically 48 hours. Overflow laboratories have been contracted to provide
analyt:cal services in the event of a catasirophic failure.
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Table 10-1. Field Equipment Maintenance Schedule

Instrument Specific Activity Frequency

Hvdrolabs {all models) | DO probe membrane and electrelyte changed Quarterly/AN
Conductivity sensors are sanded with emery Quarterly
cloth
pH and reference electrodes cleaned with Quarterly/AN
methanol
pH reference electrode refilled with 3M KCl Quarterly/AN
All outside surfaces cleaned and rinsed with Daily
analyte free waler

Pumps (Gormen Rupp

24 Centrifugal) Check oil and add if needed Before use
Drain pump of water After use
Wipe clean of mud and grease After use
Change oil & filter Quarterly
Change spark plugs & adjust carburater Quarterly

Autosamplers
Check batiery charge & replace as needed Before use

| Check programming Before use

Magnet adjustment o seek bottle §1 After use

Aerochem Collectors

Check pumping volume with a graduated
cylinder

Check indicating dessicant & change as
needed

Change pump tubing

Calibrate Autosampler

Distributer arm tubing replacement
Liquid senser cleaned

Intake tubing sirainers cleaned

Check temperature of sensor plate by touching
Remove & cap collection buckets

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

Check for snug fitting lid over collection bucket
Check temperature of sensor plate after
operation Lo see if warm to the touch

Wipe top and bottom of lid & air dry

Install clean collection buckets

Before use
Before use

Quarterly
Quarterly
Quarterly
Quarterly

1

Quarterly

Before use
Dally
Before use

Eefore use
Before use

Before use
Daily
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Table 10-2. Laboratory Equipment Maintenance Schedule
Instrument Specific Aclivily Frequency
Alomic Absorplion Check zases Daily
Service maintenance Semiannual
Flame:
Nebulizer cleaned ultrsonically in Liquinox™ Brweekly
solution. rinsed with tap water. dipped in 10%
HNO,, rinsed with DI water.
Burner head soaked in Liquinex™ solution. Afer use
Furnace:
Windows inspecied and cleaned with isopropyl | Dally
alcohol.
t Tubes and plaliorms inspected and changed AN

Furnace decontamination as recommended by
Perkin Elmer

ICP:
Check pump & sysiem tubing

inspect Torch & RF coll for deposits or
molsture and clean if necessary

Inspect filters
Clean nebulizer
Flush torch with 5% HNO; then DI

Pump air through spray chamber

Weekly/AN

Daily

Daily

Monthly
Biweekly
After use

After use
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Instrument Specific Activily Frequency
Continuous Flow Inspect all tubing and fittings Daily
- Alpkem RFA300 |
—Alpkem RFAS00 Wash manifold/flow cell Daily
Inspeet filters Weekly
Replace pump tubes Biweekly
|
(Clean rollers & grease Monthly
Service maintenance Semiannual
lon Chromalograph Check tubing and fitlings for leaks Daily
(lean columns and change bed supports Monthly
Preventalive maintenance by manufacturer Semiannual
Carbon Analvzer Check/replace 0-rings Weekly/AN
Change acid When 2/3
_ empty
Replace copper & glass wool When
discolored
Replace injection port septa Weekly/AN
Inspect/replace combustion tube and catalyst | Biweekly

pH Meter

Rinse electrode with DI water

Add reference solution

Before & after
use

Daily/AN

Conductivity Meter

Ringe electrode with DI water

Before & after
use

Dissolved Oxygen
Meter

Rinse probe with DI waler

Probe membrane and elecirolyle changed

Before & after
use
Quarterly/AN
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Instrument Specific Activity Frequency
Turbidimeter Clean cuvetles Daily
Adjust calibration AN
Visible Clean flowcell Daily
Spectropholometer
Change pump tubes Semiannual
Fluoremeter Calibration Service & inspection Annual

Analytical Balances

(lean weighing comparitment

(lean interier/exterior

Calibration check against class "s" weights

After each uge
Monthly
Monthly/ AN

Cahibration service & inspection Semiannual
{vens Check lemperature Daily
Calibrate thermometer to NIST thermometer Annually
Refrigerators (heck temperature Daily
Calibrate thermomeler to NIST thermometer Annually
Digestion blecks Check temperature Weekly
{lean blocks Monthly
Calibrate thermometer to NIST thermometer Annually
Centrifuge {lean holder After use
(lean walls After use
Auloclave Check water level Before use
Clean interior and replace water Before use

Check pressure during operation

With each use

Colony Counter

Adjust focus and brightness

With each use
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Instrument Specific Activily Frequency
BOD Incubator Check temperature Twice daily
Incubater Check temperalure Twice daily
Water Bath Check temperature Twice daily
Change water Monthly
Sterecscope Replace bulb AN
Wipe lense

| AN

AN - As Needed
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11.0 Qualily Control Checks, Routines to Assess Precision and Accuracy, and Calculation of
Method Detection Limits

The determination of the qualily of & sample is dependent on the use of quality control samples
in the feld and laboratory. The definitions of each type of check can be found in DER QA-
001,90, Appendix €.

11.1 Field Quality Contirol Checks

The field qualily conlrol checks are given in Table 11.1. The DEP QC procedures confirm the
precision of the sampling teehniques, that the equipment is clean. and addresses the effects of
the sample handling and transport. The SFWMD routinely provides known spiked solutions to
take into the field al a rate of ene per sampling trip. Al field blanks are preserved and
transported in the same manner as the samples.

The field quality controi check samples consist of the following:

A Field Blank — a delonized water sample poured directly into the sample container,
preserved, and maintained open until sample collection is completed for that sile,

B. Trip Spike - this is analyle free water spiked with a known amount of stock, prepared
in Lhe laboratory, taken into the field and handled like a rouline sample {i.e. placed in
coolers on ice). and returned to the lak without being opened.

C. Replicale Sample - Samples collected al the same time from the same source.

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

E. Equipment Blank - after field cleaning of sampling equipment. the final deionized waler
ringe is collected and analyzed as an equipment blank. Equipment blanks are also
collected before sample collection begins, and at a rate of one every twenty samples.
Equipment Blanks are prepared by pouring one liter of DI water into the sample
collection container and through each piece of samplhing equipment. The Equipment
Blank is filtered and preserved and handled as a rouline sample.

F Trip Blank - Analvte free water blank (VOCs only) prepared when sample containers are
transported lo the field unopened and handled in the same manner as ihe samples.

The field qualily control check samples described in 4 and D are included for each group of
samples within the same project and are submitted each day samples are taken at a rate of 5%.
These samples are submitied to the laboralory with the routine samples for thal projecl.
Fquipment blanks (E) are submitted and analyzed before sampling begins &nd al a rate of 5%,



Secticn 11.0
Revision 6
October 11, 1985
Page 2 of 10

Table 11.1 Field Quality Control Checks

Type # Samples Frequency (All Parameter Groups)
/Event
Equipment Blank, >20 1 blank prier to sampling, on-site
Precleaned Eqpt. and 5% of the samples
1-20 1 prier to sampling, on-sile
Equipment Blank. Field >20 1 blank or 5% of equipment cleaned.
Cleaned Lqpt. whichever is greater
5-10 1 blank on equipment cleaned
<5 1 on either precleaned or field cleaned
eqpt.
Trip Blank 1 or more | 1 for each velatile organic method
(VOC only) per cooler used to transpert samples
Field Duplicate/Replicate 1 - 10 | field duplicate/replicate
11-20 2 field duplicates/replicales
21-30 3 field duplicales,/replicates
>30 10% of the samples
Field Blank | - 20 1 fleld blank
21-40 2 fleld blanks
>40) 5% of the samples
Trip Spike | | for each sampling trip
Field Measurements | or more | 1 at the end of the day or within 24 hours
QC Check Stds. of initial calibration
(Hydrolabs only)
(Other) I or more | Every 4 hours and at the end of the day
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Trip spikes are submitted to the laboratory at a rate of one per sampling trip. Replicate
samples are submitted al a rate of 10%. Trip blanks (F) are submitied with volatile organics
(one in each cooier) and are provided by contract labs or prepared when sample containers are

prepared.

Trip spikes are prepared by the Q4 section in the laboratory by spiking analyie free water with
known stock soluticns. dispensing into sample bottles and preserving. The trip spikes are taken
into the field and receive the same sample handling as the samples. Project managers request
the trip spikes required for their trips in advance. by entering their project name ard sampling
date into the project calendar. The left-hand margin of the Field Q4/QC Sample Request form,
shown in Fig. 11-1, is a check list of analytes for which trip solutions are required. The spiked
solutions are prepared using purchased or prepared stock solutions. Trip spikes are submitted
as routine samples to the lab.



This form must be completed by the project manager and returned to the Water Quality Monitoring Division ai least two days prior to the trip date. Check only

Field QA/QC Sample Request Form

the parameters that apply to your sampling irip,

QA/QC Solutions Prepared By (Signature)

Date

['7] 2In3y

Project Trip Date Departure Timel| Project Manager Submitted By Date Submitted
Label Color ||Bottle Size ||# | Analysis Solution Lot # Label Color |
. }
White 750 3 0.5 Green |
Magents 175 TKN 3.00
TPO4 0.163
TOC 50
Orange 60 OPO4 0.129
CL 9
504 59.5 i
Si02 7.4
Light Blue 17% TDKN 3.00
TDPOS 0.163
DOC 30
Gray 60 NOX 0.180
z_: 0.40
Beige 178 120
Bright Blue 250 TOTAG 5
1l__43>r 0
I TOTAS 20
TOTBA T
TOTBE 7.3 K 6.0
m TOTCD 2.5 MG 6.0
_ TOTCR 10 NA 30
TOTCU 10 Brown 125 TOTHG 50
. Red 125 ¥siic u.o—

Form WQM.-5 Revised 02/94

01 Jo 7 @ded
G661 11 1290320

g UOISEADY
011 uotyoag
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11.2 Laboratory Quality Control Checks

The laboratory quality control checks are given in Table 11.2. The laboratory will meet or exceed
the requirements for each method if greater than the minimum requirements. If the data from
quality control check samples are not acceptable, resuits will be reported in the QA report to
DEF.

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

1. Herbarium
2. Estuarine Jarval fish, zooplanktion and benthic inveriebrates

3. Phyteplankton (photographic reference record from the
Caloosahalchee River)

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

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

Species identification for freshwater invertebrates is done inhouse. The SFWMD maintains an in-
house type specimen collection. The reference samples and 5-10% of the samples collected are
set aside for idenlification by an cutside expert. Ten percent of all serting and identification
is confirmed by a different SFWMD staff member. Counts should agree within 107%.

11.4 Laboratery Quality Control Checks (Microbiology)
11.4.1 Laboratory Quality Control Checks for all Microbiology Tests

QC checks for microbiology include:

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

Inhibitory Residue Test for each new lot of detergent {on file) - Standard Methods 9020
Monthly Heterotrophic Plate Count - Standard Methods 9215

Annual Metals Test - Standard Metheds 9020

Monthly Chlorine Residual - Standard Methods 9020

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

Type

Frequency (All parameter groups)

Method Reagent Blank

| per sample set (batch)

Matrix Spikes (spike added prior
Lo sample preparation)

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

Quality Control Check Samples

Blind Performance Evaluation Samples- analyzed in
duplicate semiannually*

Guality Control Check Standards

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

Duplicate Samples

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

Continuing Calibration Standard

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

TIf blind QU dafa is not acceplable, results are reporied to DEF In the QA Keporl.

The following QC checks are done for each microbiology test.

Table 11.3 Micrebiology QC Checks

— EE——
QC Check Frequency Purpose Aeceplance Crileria
Autoclave tape wilh each sterilization assure complele Tape writing visible and
batch sterilization dark
Spore check manthly assure complete No viable cullures
sterilization
Incubalor temperature Lwice/day maintain proper B0 +/-056°C
check {emperalure
Valer balh twice/day maintain proper d454/-02°C
temperature check lemperature
Thermometer calibration | semi-annual assure accuralte < 0.2+/-°C correclion
with NIST thermometer temperature readings required
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All materials such as filiers. plates. whirlpeks™and media are checked for sterilily upon receipt
or preparation using non selective broth and inoculating for 24 hours at 35.0 +/- 0.5°C. This
information is documented ina bound log book. Logs are also used for media and rinse waler
preparation. autoclave cycles and checks. temperature checks, equipment mainlenance and
sample analysis.

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

11.42 laboralory Quality Control Checks for Membrane Filtration Procedures

A control blank is run at the beginning and end of each filtration series. In addition, a carry
over blank is run everv ten samples. The log sheels used for the membrane filtration
procedures are found in Figures 7.13, 7.14 and 7.16.

11.4.3 Laboratory Quality Control Checks for Most Probable Number Procedure (MPN)

With each MPN analysis. Lauryl tryptose broth is inoculated with ten mL of sterile phosphate
rinse buffer and used as a blank control. The completed test is performed on len percent of
all coliform positive samples and at leasl once per quarter.

115 Rouline Methods Used to Assess Precision and Accuracy

11.5.1 Field Reportable Data

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

Percent Relative Standard Deviation for precision of duplicates.

ARSD = 41(.42 *iA-B
A+B)

Percent Recovery of Trip spikes

%Recovery = [Trip Spike Concentration| * 100

spike amount

Percent Recovery of QU Check Standards

%Recovery = [Experimental] * 100

[Known]
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The quality contrel dala is kepl in table format with new limits calculated quarterly. The field
staff is given the control limils for each quarter for ready reference as samples are collected.
The fermulas for calculaling control limits are based on the standard deviation of the last 30
measurements for each type of sample. The standard deviation is calculated according to the
following formula.

n-1)
where X is the mean. X, is an individual value, and n is the number of values.

Mean = X = 3B,
n

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

115.2 lab Reportable Data

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

Accuracy can be defined as the agreement between the actual oblained result and the expected
resull. Two QC check samples. QC1 and §C2, having a known or “true” value and standard
additions also with an expected result. are used to lest for the accuracy of a measurement
system. Accuracy may be quantified by comparing results ebtained for QU1 and Q€2 to their
true values and calculating a percent recovery using the following equation:

Percent Recovery = %R = experimental result * 100
“true" value

The values cbtained for the matrix spike are used to calculate percent recovery using the
following equation;

Percent Recovery = %R = [malrix spike] - [sample] X 100
[spike]

The percent recovery values may be used as an indication of bias. The control limits for
accuracy are +/-2 standard dewiations of the historical percent recoveries.
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Precision can be defined as the agreement or closeness of two or more resulls and is an
indication that the measurement system is operating consislently over a given lime period.
Because the SFWMD laboratory is highly automated and analyzes large numbers of samples in
a short period of time, one sample is chosen as the repeat (or replicate) sample for each
parameter and is analyzed several limes over the course of the run. Since each repilcate
sample is analyzed more than lwo times during the analytical run, it is appropriate to use the
percent relative standard deviation, or the coefficient of variation. as the basis of acceptability
of an analytical run. The control limils for precision are -/-2 standard deviations of the
historical percent relative standard deviation.

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

%RSD = (s/X) * 100
where ¥ is the mean and s is the standard deviation.
On a daily basis, Lhe results obtained for each of the quality control checks used are compared
to the acceptable limits for precision and accuracy. New limits are calculated quarterly, with
warning limils set at +/-15 standard devialions and control limits at +/-2.0 standard
deviations of the most recent historical record for each type of QC check.
The procedures used to determine precision and accuracy are given in Table 11.4.

115 Method Detection and Practical Quantitation Limits

The method detection limils are determined by the procedures in 40 CFR Part 136, Appendix B.
The method deteclion limits are updated annually.

The practical quantitation limit is 12 times Lhe pooled standard deviations derived from lhe
procedures lo delermine the methed detection limit, and is updated annually.
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12.0 Data Reduction, Validation and Reporting
12.1 Dala Reduction
12.1.1 Field Reportable Dala

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

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

12.1.2 Laboratory Reportable Data

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

The analyst (Assistanl Laboralory Technician. Laboralory Technician. Senior Laboratory
Technician, or Chemist) is responsible for running the compuler programs which provide the
results in the appropriate concentrations and enlering into the database.

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

12.2 Data Validation
12.2.1 laboratory Data Integrity

The Senior Chemists are responsible for checking the raw data entries and calculalions for
correctness. The laboratory Quality Assurance Officer is responsible for checking sample
preparation logs, and instrument,/analytical logs for adherence to QC prolocols and sample
identification. The QA Officer is also responsible for checking the calibration inlegrity by
comparing the present instrument responses to the historical values and the internal cham of



Section 12.0
Revision 6
Oetober 11, 1995
Page 2 of 7

custody for the samples to ensure thal only authorized persens have analyzed or handled a
sample.

12.2.2 Tield Data Integrity

The Qualily Assurance Officer for each division is responsible for checking calibration inlegrity
by checking the calibration logs and comparing present values to hislorical values and the
sample custody integrity by checking Lhe paperwork to ascertain that only trained personnel
collecled samples and that lhey 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 preper formulas.

12.3 Specific Data Validation Procedures
12.3.1 Laboratory Dala Validation

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

The laboratory qualily control checks are used Lo validate the laboratory results. Fach of the
QU check samples will be discussed.

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

Matrix Spike Sample - if the result is cutside the current acceptable limils, the sample will be
prepared again. If the value is outside the range again. the sample is analyzed by means of
standard additions. If a matrix problem is verified. it is noted in the database that the sample
exhibits matrix interference.

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

Quality Control Check Samples — if Lhe result for these blind samples is incorrecl, the entire
procedure is checked for errors. The analytical results are reperted in the semiannual report.
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Replicate Sample — used to assure thal the same results are consistently obtained throughout
the analytical run. At a minimum, it is run three times (beginning, middle, and end) during the
analytical run if there are more than 20 samples in the run {two times for 20 or less samples).
The %#RSD should not vary more than the acceptable limil for that parameter.

Duplicate samples — al least 5% of the samples recewved by the Jaboratory are done in duplicate.
The sample will not achieve "complele” status until until the dala Is reviewed for precision.

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

12.3.2 Field Data Validation

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

The field quality conlrol checks are used to validate the sample collection process and the field
collected data. Each check will be discussed.

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

12.3.3 Projeet Data Validalion

The Project Manager is responsible for the final review of data and its release to the database
and to requestors. The Laboratory Quality Assurance Officer is responsible for review of the
laboratory QC data and the field quality control data. The Project Manager 1s responsibie for
review of all supporting documentation and the review of the data for anomalous results.

12.4 Data Reporting

Following the data validation, the results are eniered in the LIMS dala base by the Analysts (Assl.
Lab Technician, Technician, Senior Lab Technician or Chemist). The Senior Chemists check
entered data, by means of automated computer programs, to ensure detection of aberrant data,
e.g., NO, >NO,™. to avoid ils inelusion inlo final reports. All reports are generated electronically

from this dala base by the Water Quality Monitoring Division Programmer Analyst. Printouts are
routinely generated for all electronically transmitled data.
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All requests for data reports must be made through Data Management. The Project Manager is
responsible for reviewing the data before it is released to the requestor. 4n Example of the Final
Report is given in Figure 12-1.

12.0 Data Storage

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

The hard copy information is relained in the laboratory for no more than one year. After thal
il is senl to warehouse records storage and will be mierofilmed if storage for longer than three
years Is needed.

The magnetic tapes used for weekly back-up of the laboratory information management system
are maintained in two sets. One set is kept in an in—house vault for immediate access and one
set is sent lo secure storage outside the SFWMD for recovery in the eveni of a catastrophic

event.

Archived records are indexed based on date for hard copy laboratery records, and by project
for field notebooks and results in the water quality database. The Project Manager is responsible
for the storage of all preject for al least three vears.
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Formulas Used for Calculations

Parameter

Formula

Alkaline Phesphatlase

Computer, linear regression

Alkalinity

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

Ammonia

Compuler, linear regression

Ammenia, unionized

Ammonia value X chart value (pH & Temp)

Biochemical Oxyzen Demand

(D05 gagst — DOty ~ Seed Correction)/P

P = decimal velumetric fraction of sample used
Seed Correction = DO loss in seed control X 1
f = ratio of seed in sample 1o seed in control

Calcium, disselved

Compuler, logarithmic regression

Chloride

Compuler, logarithmic regression

Chlorine Residual, total

1 mL of FAS Litrant = mg/L Cl

Inorganic Carbon, total and diss.

Computer, mean of 2 Repeats, single point calibration

Iron. total and diss.

Compuler, linear regression

Nitrogen, organic

Compuler, TKN - Ammonia

Nitrogen. total dissoived

Computer, TDEN + (Nitrate + Nitrite)

Nitrogen, total

Computer, TKN - (Nitrate + Nitrite)

Nitrogen, total Kjel.

Computer, linear regression

Magnesium, disselved

Computer, logarithmic regression

Nitrate + nitrite

Compuler, linear regression

Nitrite

Computer, linear regression

Nitrate

Comnputer, (Kitrate+nitrite)-Nitrite

Total phosphorus

Computer, hnear regression

Organic Carbon, total and diss.

Computer, Total — Inorganic, mean of £ Repeats,
single point calibration

Orthophesphale

Computer, linear regression

Potassium, dissolved

Computer, logarilhmic regression
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Parameter Formula
Residue, filterable Computer. Final Weight-Tare.g X 10°
Volume, ml
Residue, nonfilterable Computer. Final Weight-Tare.g X 10°
Volume, ml,
Residue, volatile Computer. Nonfilterable Final Weight-Weighl(650°C)g X 10°
Volume, mL

Silica, dissolved

Computer, linear regression

strontium, disselved

Computer, linear regression

sulfate

Integrator, legarithmic regression

Trace metals

Computer, linear regression

Hardness Computer. 2.497[Ca] + 4.118[Mg]
Chlorophyll Chl a = 11.85(0D664) ~ 1.54(0D647) - 0.08(0D630)
Chl. b = 21.03(0D647) - 5.43 (0D664} -2.66{0D630)

Chl. ¢ = 24 52(0D630) - 7.6(0D647) - 1.67(0D664)
Pheophytin = {26.7(1.7¥0D665acidified)) - 0D664
carotenoids = 4.0{0D480) |
Chla corrected = 26.7(0D664) - 0D665(acidified)
where:
0OD{wavelength) = absorbance (wavelength) -
absorbance at 750 nm in non-acidified sample
and :
resulls are multiplied by volume of extract and
divided by the volume of sample filtered in m’

Total Coliform, membrane filter

i colonies/velume of sample {mL) X 100

" Total Coliform. MPN

MPN Lables’

Fecal Coliform, membrane filter

4 colonies/volume of sample (mL) X 100

Fecal Coliform. MPN

MPN tables

Heterotrophic Plate count

# colonies/volume of sample lested (mL)

Fecal Streplococel

i
(

# colonies/volume of sample lested {ml)

I} MPN tabies found 1n oM 17th ed.,”

Table 9221V, p. 9-78.
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13.0 Corrective Action

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

The analyst (4sst. Lab Technician. Lab Technician. Senior Lab Technician or Chemist) or field
sample collection technician (Asst. Scientific Technician, Scientific Technician, Senior Scientifie
Technician) is responsible for assessing each QC measure and initiating corrective action
according to Tables 13.1 and 13.2, respectively. The Supervising Professional. Senior Chemists,
Field Operations Supervisor. and the divisional Qualily Assurance Officers are responsible for
approving the corrective action taken or for initiating further steps to solve the problem.

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

The problem and corrective action are documented in detail in one of the following: analysis
loghooks. digestion logbooks. or instrument maintenance logs depending on the nature of the
problem &nd how it was solved. The superviser will report the problem to the appropriate
Quality Assurance Officer who has the responsibility for determining if the solution 1s acceptable
and if not. what further steps should be taken.

DEP recommended corrective action will be initiated as a result of systems or performance
audits, split samples or data validation review.
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QC Actiwvity

Acceplance Criteria

Recommendad Corrective Action

Initial Instrument Blank

[nstrument respense < MDL
respoinse

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

imtial Calibration
Standards

Coefficient of correlation
>0.995 for AA, >0.998 Visible
spectrometer, fluoromeler

Reanalyze standards, 1f same response,
recplimize instrument. if same response,
prepare new standards

GC Checlk Slandards

Value within +/~ 2 slandard
devialions of the historical
value

Reanalyze QC check slandard. if same
response. prepare new QC check
standard, if same response. prepare new
primary and calibraticn slandards

Continuing Calibration
Standards

+/~ 5% of expecled value

Reanalyze slandard, 1if same response.
recalibrate and reanalyze run from lasl
contiuing calibration standard

Rephcate Sample

Coefficient of variation within
established limit

Determine cause: haseline daifl.
carryover. etc. Reanalyze all samples if
correctabie cause nol found

Duphcate Sample

Coefficienl of varation within
established limt

Reanalyze duplicates. reanalyze all
samples between duplicates

Matry Fprices

Value within - - 2 standard
deviations of the hislorical
value

Remake spike and reanalyze. if
acceptable reanalyze affected portions of
run. if still net acceplable, spike &
different sample. If second sample spike
1s acceptable, analyze firsl sample by
standard addition. If second sample is
not acceplable, spike all samples in that
LIMS group in order lo check for matrix
inlerference.

Microbiology Control
i Blanks

Control Blank « 1

Sample resubmitied
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Table 13.2 Corrective Actions for the Field

QC Activily

Acceptance Criteria

Recommended Correclive Action

Inilial Calibration
Standards

Value within +/- 5% of
expected value

Reanalyze slandards. if same response.
oplimize msirument. if same response. use
new standargs.

“ QC Check Standards

Value within +/- 5% of
expecled value

Reanalyze QC check standard. 1f same
response. prepare new QC check standard.
if same response, recalibrate

Table 123 Correclive Actions resulting from Field Qualiiy Control Checks

QC Activity

Acceptance Criteria

Recommended Corrective Action

Equipment/Trip/Field
Blank

Value < 2 MDL

Laboratory should reanalyze blanks: If
same response. project manager should
check recorded cleaning procedures and
mark sample irip results for affecled and
related parameters questionable or
invalidale data, as required. If second
analysis acceplable, reanalyse affected
samples n first run

Trip Samples

Value within £ 2 standard
devialions of the historical
mean

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

If second analysis acceptable, reanalyze
affecled samples in {irst run.

Duphcate Samples

laboralory should reanalyze duplicates: If
same response. mark sample trip results
for affected and related parameters
questionable or invalidatle dalta as required.
If reanalysis shows Field Collection Lo be
acceplable, reanalyze all samples analyzed
with the Field samples the first time.
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14.0 Performance and Systems Audits

pudits are an essenlial part of the qualily assurance program for both laboratory and field
operations. A sysiems audil is conducted to measure compliance with the comprehensive and
project qualily assurance plans. A performance audil is conducted to evaluate the quality of
{he data outpuls with respect to mandalory limits or the laboratory's own performance
standards.

14.1 Systems Audits

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

14.1.1 Internal Systems Audiis

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

14.1.2 External Systems Audits

There are no regularly scheduled external systems audit. The SFWMD will submil te audits
conducted by the DEP Qualily Assurance Section.

142 Performance Audits

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

Internal performance audits are conducted semiannually by the Leboratory Gualily Assurance
Officer. The audil may conust of any or all of the following: resubmission of previcusly
analyzed samples under a different LIMS number. preparation of additional QC samples. samples

split with anether laboratory. and submission of spike samples. all of which are bhind 1o the
analysts.
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The audit mav be conducted al anv lime on a suspect parameter in addition to the semiannual
audits for the entire Jaboratory. A performance audii on a parameter is mandalory when 10%
of the analvtical runs for that parameter feil cne or more quality contrel critena. Blind
samples are immediately submitted.

The results of the performance audits are included in the quarterly quality assurance reports
issued by the Laboratery Qualily Assurance Officer.

14.2.2 FExternal Performance Audils

The laboratory participates in three exlernal performance audit programs. They are:
l. Florida Environmental Laboratory Certification Program administered by the
Depariment of Health and Rehabilitative Services. semiannual
2. United States Geological Survey. Denver, annual
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FIGURE 14.1 — SYSTEMS AUDIT CHECKLIST

Project Name: Project No:
Project Manager: Date:
Project Code (field and lab use):
Field Auditor: Lab Auditor:
Signature: Signature:
YES  NO

Planning and Preparation:

1.
2.

N

~1

Comments :

Was QA Project Plan prepared for this project?

Was briefing held with project participants. both
field and lab? Dale:

Were Additional instructions given to participants
(ie.. changes in preject plan)?

Was there a writien list of sampling localions
and descriptions?

Was there @ map of sampling locations available
to field personnel”

Was sampling scheduled with field technician
superviser in advance (minimum one week)?

Were analyses scheduled with laboratory in

advance (minimum one week)?
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General Sampling Procedures:

1.
2.

-~

Comments:

Were sampling locations properiy selected?

Was sampling equipment protected from possible
contamination prior to sample collection?

if equipment was cleaned in the field, were
proper procedures used?

NO

What field instruments were used?

Were calibration procedures documented in the
field notes?

Were samples chemically preserved at time of
collection?

Was the preservalive amcunt recorded in the
field notes?

Were samples iced at the lime of colleciion?

Were sample bottles rinsed with sample
before filling?

. Were {ield conditions recorded in the field noles?
. Was filtering equipment pre-rinsed with sample?

Was wastie material containerized and mainlained

separate from samples and equipment?
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Surface Water Sampling: YES NO

1. What procedures were used to collect the surface
watler samples’

2. Was a Niskin bottle used for sample collection? —_

O

Was sample collected in polyethylene bucket? -

4. Did samplers wade in stream during sample
collection? L

5. Were autosamplers used? -

6. Were Preventative mainienance protocols fellowed
and documented? —

Comments:

Well Sampling: YES N0

. Was depth of well determined? _

e

Was depth to water determined? U

(]

Was measuring tape properly deconlaminated
0

=

between wells” -

4. Were the above depths to water converted to water
leve] elevations common to all wells? -

5. How was the volume of water originally present in
each well delermined? -

6. Was the volume determined correctly? -

How was compleleness of purging determined:
Volume measure

~2
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Time
Flow rate
Scond./pH/T

8. Was a sufficient volume purged?
9. Was the well over-purged?
10. Was the disposal of purge water handled properly?

11. Was a dedicated {in-place) pump used?

YES

NO

If no: Describe method of purging:

i2. How were the samples cellected?
Bailer?
Pump?
Other?

13. Construction material of bailer?

I

-

If & pump was used. describe how 1t was cleaned
before and or between wells.

&

to sample botties
agitated. ete.)?

., was the purgeable sampie
16. Was the rope or line allowed to Louch the ground”
17. Was a teflon coated stainless steel cord used?

Comments:

Were the samples Froperly transferred from bailer
i




Sediment Sampling: YES NO

1. What procedures were used to collect the samples?

2. Were the samples well mixed prior to placing the

sample in the sample container? —_—

3. Were the samples composited? -_
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Comments.

Other Sampling:

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

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

Comments:

Field Quality Control: YEs NO

1. Were QU samples specified in the Q4 Project Plan?  —

2. Were the QC samples collected in accerdance with the
QA project plan? —_—
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3. Did sampling personnel utilize any trip blanks?

4. Did sampling personnel ulilize any preservative
blanks?

5. Were any equipment blanks collected?

6. Were anv duplicate samples collected?

_-\T

Were any trip spikes utilized?

8. Check method used to collect split sample
___Filled one large container and then
transferred portions
_Sequentially filled bottles

9. Were chain of custody records completed for ali
samples?

i0. Were all samples identified with appropriate tags?
11. Were sample 1.D. tags filled cut properly?

i2. Did information on sample 1.D. tags and Chemistry
Field Data Log match?

13. Were samples kept in a secure place after
collection?

14. Was Chemistry field Data Log signed by sampling
personnel?

15. Were amendments 1o the project plan decumented

(on the project plan itsell, in a project legbook,
elsewhere)?

Comments:
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General Laboratory Procedures: YES  NO
I. Have unique sequential laboratory numbers been
assigned lo each sample? _
2. Has the data from the Chemisiry Field Data Log
been input to the compuler directly? -
3. Have samples been stered in an appropriate
secure area’ -
4. Has sample custody been maintained by the
laboratory? -
5. Has Lhe proper bar code label been attached lo
each sample 1.D. tag? -
6. Were the samples aliquoted properly? —_— —
Comments:
Analytical Methods: YES NO

I. Have approved analyiical methods or precedures
been followed® —

)

Does the project plan include copies of any
non-standard methods without appropriate quality
assurance results for validation of the methed? -

3. Does use of the analvtical methods specified
result in data of adequate detection himit.
accuracy, and precision lo meet the requirements
of the project? -

Comments:
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Laboratery Quality Control:

1. Have approved sample hoiding times been observed?

2. Have replicale analyses been performed on al
least one sample?

3. Have spike analysis been performed on al least
one sample?

4. Have the quality conirol reporting forms been
properly filled out?

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

6. Did the spiking procedures follow acceptable
protocols for quantity and concentration?

Are quality control charts used to track QC
nrecisien and accuracy”?

-1

8. Are QU charts kept up to date?

9. ls the precision of the data presenied within
acceptable limits?

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

11 Are recent {one vear or less) performance audit
results available?

12. Has the laboratory followed the preventative
maintenance procedures cutlined in the QA
plan?

13. Is the completeness of the dala acceptable?

Comments.

YES

NO
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Data Validaticn and Reporting: ' YES NO

1. Were all the steps in the data validation
procedure cutlined in the QA plan followed? —_—

2. Was the data reported in the proper formal
with the proper units? -

3. Was the laberatory 1.D. number included on
each page of the data’ —

Comments:
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15.0 Quality Assurance Reports

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

1. An assessment of data aceuracy. precision, and method detection limits

2. Resuits of performance and systems audits

3. Significant quality assurance/quality control problems and the recommended
solution

4. Outceme of any corrective action.

Quality assurance reports to DEP for SWIM projects are made on a variable schedule based on
the frequency of sampling since these are on-geing monitoring projects. For weekly, biweekly.
or monthly sampling schedules. Q4 reports are submitied semiannually. For bimonthly.
quarlerly or semiannual sampling schedules, the Q4 reports are submitted annuelly. The reports
to DEP are written by the Divisional Quality Assurance Officers. Laboratory Quality Assurance
Officer and the Project Managers. The Project Manager is responsible for submitting the report
to DEP.

If no project aud:ts are performed and no significant quality assurance/quality control problems
oceur for a specific project. a letter stating these facts will be sent to DEP in lieu of the quality
assurance report,

The quality assurance reperts must include the following for performence audits:

Date of the audit

System tested .

Persons performing/administering the audit

Paramelers analvzed

Reported results

True values of the samples {if applicable)

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

8. Copies of documentation.

\IO‘@»—I—-C_»JZ\)'—-—

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

Date of the audit

System tested

Whe performed,/administered the audit
Parameters analvzed

Results of lests

Parameters for which results were unacceptable

S Y b OO D e
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Explanation of the, unacceptable resulls inciuding probable reasons and the
corrective action taken
Copies of documentation.

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

R

Identify the problem and the dale it was found

ldentify the individual who reported the problem

Identify the source of the problem

Discuss the solutions and cerrective actions taken to eliminate the problem.
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

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

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

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

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

SECTION 3.0 - SAFETY PRACTICES
3.1 Wear safety plasses 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 (CONT'D)

Vd

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 Visible Spectrometer, Model Spectronics 501
4.2 Sample inroduction system (flowcell, transfer tubing, and pump)
4.3 Beaker 1 L, polypropylene, for waste collecdon (Fisher #02-586-6H)
SECTION 5.0 - REAGENTS
3.1 Cell cleaning solution ( 5% Potassium Hydroxide in Methanol).
SECTION 6.0 - STANDARDS
6.1 Platinum Cobalt Color Stock Solution/Standard 500 c.u. (500 mg/L) - (Fisher Scientific #5S0-P-120).

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

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

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

SECTION 7.0 - QUALITY CONTROL

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

7.2 Q1 and QC2 will be prepared as required by the QA unit. QC1 and QC2 are analyzed at beginning of
each set of analyses, by the analyst, and are repeated after each 20 samples.

v

-
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SECTION 7.0 - QUALITY CONTROL (CONT’D)

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

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

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

SECTION 8.0 - STEP-BY-STEP PROCEDURE

8.1 Create a2 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 to warm to room temperature {this may require several hours).

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

8.3 Log on to the LIMS terminal adjacent to the spectrometer and type "color” at the UNIX prompt. Enter
the workgroup number and the systemn will prompt you for the result of the first sample.

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

8.5 Insert the inlet tubing into the cleaning solution prepared in 8.3 and wumn on the purnp and allow all of
the solution to pass into the flow cell.

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

8.7 Rinse a beaker with D.I. water and fill it with fresh D.I. water, Place the inlet tube into the beaker of
distilled water and tum the pump on. Allow the water to pass into the flow cell untl the reading on the
spectrometer stabilizes. When stable zero the spectrometer by pressing the <SECOND FUNCTION:> button
and the <100 %T/ Zero A> button.

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

8.9 Enter the concentration mode by pressing the <%T/A/C> button. Remove the inlet tube from the water
and clean the inlet tube with a Kimwipe. Place the inlet tube into the beaker of D.1 water and zero the
instrument as in step 8.7. Place the inlet tubing into the beaker of 500 c.u. standard and aliow the reading
to stabilize. Calibrate the instrument by pressing "5, "0", "0", and <ENTER>.

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

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

8.12 If the standards are within limits repeat step 8.8 for the QC1 and QC2 solutions; they should read
within the current limits for the QC solution.

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

8.14 If the QC samples are within limits proceed to analyze the sarmples following step 8.10. When the

reading has stabilized press the "send” button on the spectrometer to send the result to the LIMS system.
Proceed to analyze each sample as prompted by the LIMS.

SECTION 9.0 - DATA HANDLING

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

9.2 Sign onto the workstation

9.3 Go into the ACS LIMS via the command sl and create a workgroup for the test COLOR and exit the
SEEDPAKI1 Main Menu (see Creating a Workgroup and Printing a Workgroup in the ACS LIMS Users
Guide). _

9.4 At the UNIX prompt type "color” .

9.5 The system will prompt you for the workgroup number you just created for the samples, Enter the
workgroup number (i.e. WG19) and hit "Enter”.
s
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SECTION 9.0 - DATA HANDLING (CONT'D)

9.6 The system will then prompt you, one by one, for each sample in the workgroup. Hit the send button
on the spectrometer and the system will send the result and advance to the next sample. Hitting "Enter”
with no test result will cause the program to skip that sample and go on to the next sample. To get back to
a sample that you skipped, hit "Enter” until the program asks for the workgroup number again. Once you
enter the workgroup number again, you will be prompted with the samples that are incomplete.

9.7 To end the program, hit "Enter" until you see "Done..." and are back at the UNIX prompt.

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

SECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING

10.1 The spectrometer should be wiped clean after each use.

10.2 The flow cell should be cleaned after each use with the cell cleaning solution by pumiping it into the
cell and allowing it to stand for a few minutes. Pump D.I. water through the cell after the cleaning solution
for a few minutes to completely remove it from the flow cell.

10.3 Leave the cell filled with D.I. water when not in use.

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

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

SECTION 11.0 - REFERENCES

11.1 EPA Methods for Analysis of Water and Wastes, EPA-600/4-79-020, March 1979.
11.2 Standard Methods for the Examination of Water and Wastewater, 18% Edition, 1992.
11.3 ACS' LIMS Users Guide, version 1.0, 1992.

11.4 SFWMD Comprehensive Quality Assurance Manual, current version.

11.5 Spectronics 501 Operators Manual
7

“r
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 The reacton of silicate with molybdate forms B-molybdosilicic acid at a pH of 1.0-1.8. The B-
molybdosilicic acid is reduced by dn (II) to form molybdenum blue, which is measured at 820 nm.

2.2 Interference from orthophosphate and tannin is eliminated by the use of tartaric acid. Color absorbing at
the analytical wavelength will interfere. Samples for analysis are filtered in the ficld through a 0.45 nm filter.

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

2.4 This modified method version is based on APHA Standard Method 45008iD, and is a revision of SOP
dated November, 1990. This method reflects a new format and includes changes due to change in
instrumentation and the implementaton of a new LIMS system in October of 1992.
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SECTION 3.0 - 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.

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

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

3.5 Preparation of reagents containing hydrochloric acid, chloroform and stannous chloride solutions should
be conducted in a fume hood. The reagents should be prepared by slow addition of concentrated hydrochioric
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 instrurnent 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.

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 ALPKEM data reduction software.

4.3 Class A volumetric glassware (pipets and volumetric flasks)

4.4 Clean Nalgene plastic containers,
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SECTION 5.0 - REAGENTS

5.1 Sodium lauryl sulfate solution - Dissolve 5.0 grams of dodecyl sodium sulfate in 90 mL of deionized water
contained in a 250 mL Erlenmeyer flask. It may be necessary to warm the solution to obtain complete
dissolution. Transfer the soluticn to 2 100 ml volumetric flask and dilute to mark with deionized water.
Transfer to a small plastic dropping bottle for daily use. (Safety PP = A)

3.2 Tarntaric acid 10% w/v - Dissolve 100 grams of tartaric acid in approximately 800 mL of deionized water.
Dilute the solution to 1 liter. Transfer the solution to a liter plastic container. Add 2 drops of chloroformn and
shake well. Store the reagent at 2-6 °C. (Safety PP = A}

3.3 Hydrochloric acid 1.2 N - In a fume hood, cautiously add (with stirring) 100 mL of concentrated (12N)
hydrochloric acid to approximately 800 mL of deionized water contained in a 1 liter volumetric flask. When
the solution has returned to room temperature, dilute to 1 liter and mix well. Store the reagent in a 1 liter
plastic container. (Safety PP = F, )

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

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

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

6.1 Silica stock standard - NBS/NIST standard solution or traceable stock, 10 mg/mL Si or 21.3 mg/mL Si0,.

6.2 Solution A (1065 mg/L or 1.065 mg/mL) - In 2 100 mL class A volumetric flask, pipet 5 mL of stock
solution and dilute to the mark with deionized water. Cap the flask and mix well. Transfer the solution to
a clean 175 mL plastic container.

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

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

6.5 Standard 3 (5.33 mg/L) - In a 200 mL class A volumetric flask, pipet 1 mL of solution A and dilute to
the mark with deionized water. Cap and mix well. After making standard 4, transfer 100 mL to a clean 175
mL plastic container.

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

6.7 Standard 5 (0.0 mg/L) - Deionized water only.

SECTION 7.0 - QUALITY CONTROL

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

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

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

Enter the %STAD Recovery on the QC and RFA log forms.
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SECTION 7.0 - QUALITY CONTROL (CON'T) ‘
7.3 A repeat analysis (of a matrix sample chosen at random) must be run for every 20 samples analyzed.
Enter each repeat values, the calculated Mean, Standard Deviation, and Coefficient of Variation on the QC
sheet.
7.4 ANl quality control data must be within the current established limits, and the run must be checked and
initialed by the supervisor or the QA officerc before sending the sample data into the LIMS system.

SECTION 8.0 - STEP-BY-STEP PROCEDURE

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

8.2 Tum 314 regulated power ON.

8.3 Tum on light source.

8.4 Place all reagent lines in DI H,O containing 5 drops of sodium lauryl sulfaté_.

8.5 Latch platens and turn on 302 pump module.

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

8.7 Set photometer parameters as defined by flow diagram.

8.8 On photometer, set 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 photometer, set center knob to "reference” position.

8.11 Slowly tumn the reference fine-adjust knob to set the LCD display to 5.00 volts.

8.12 Place center knob in "absorbance” position. Using the reference fine adjust knob, set the LCD display
to 0.20 ( 0.01). '
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SECTION 8.0 - STEP-BY-STEP PROCEDURE (CON’T)

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

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

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

8.18 When sample table is finished, press ALT 8 to save the table. Sample tables are named using A 3 letter

parameter code, a 3 digit Julian date, and a letter corresponding to the order of analysis; exampie: SIO136A -
1st run; SI0136B - 2nd run.

8.19 Press ALT P to print a2 hard copy of the table file.

8.20 Press ESC to return to main menu.

8.21 Press F5 to get to data collection mode. Use the "space™ bar to turn on the channel to be viewed. Press
F3 1o monitor baseline.

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

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

8.24 Observe that the standards appear linear and that peaks do not have spikes or any unusual shape to them.
Press reset on sampler

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

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

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

8.28 To calculate data, refer to sections 9.3 - 9,13.

SECTION 9.0 - DATA HANDLING

9.1 Sign onto the workstation.

9.2 Go into the ACS LIMS via the command s and create a workgroup for SIO2 and exit the SEEDPAK!
Main Menu (see Creating a Workgroup and Printing a Workgroup in the ACS LIMS Users Guide).

9.3 At the main menu on the computer, press F8 (calculation sub-menu),

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

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

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

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

9.8 Observe that peak markers appear on each peak. Press F9 to continue,

9.9 After observing standard curve, press F9 until calculation values appear on screen.
9.10 Check each quality control value to be sure it falls within acceptable limits.

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

9.12 When hard copy is finished printing, press F2 again. Backspace over LPT1. Type in filename
followed by .IN extension.  Example: SIO136A.IN. Press N at Y¥/N prompt.

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

9.14 To transfer a file to LIMS, hit ESC to escape to main menu screen. Press F10, then press S (shell).
S.15 At the C:> prompt, type CD Data.

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

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

9.18 Fill out all log books and QC sheets daily for each analytical run.

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 20 - 30 minutes.

10.3 Turn pump module off and unlatch platens.

10.4 Turn off light source and power module.

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

10.7 Consult the Supervisor or Quality Assurance Officer before making any major changes; adjustments or
repairs to the instrument, -«



Appendix B

METHOD # METHOD NAME REVISION REFERENCE STATUS
3120.1 EFFECTIVE
SILICA 0.0 SM4500S81D
PAGE 9 OF 9 (5i0) (Modified) DATE
9-26-94

|r’°7?“j_“""’/?f e | T o] £P%uangp

SECTION 11.0 - REFERENCES
11.1 EPA Methods for Analysis of Water and Wastes, EPA-600/4-79-020, March 1979.
11.2 Standard Method for the Examination of Water and Wastewater, 172 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 ALPKEM RFA Software Manual
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Soluble Reactive Phosphate
](i’efewg Stannous Chloride - APHA Standard Methods. 15th ed., p. 417, Method 424F
1980).

Equipment: Spectrophotometer. Hach 2000

Reagents: The reagents for use in this procedure are purchased as part of a test kit. K-8513.
Phesphate (M B]ue) 0-4 ppm, frem Chemetries. Inc.. Route 28, Calverion, Virginia. 22016-0214.
The ammonium molybdate (R-8513) is supplied in evacualed 13mm diameter glass ampoules.
The stannous chloride (4-8500) is supplied in a plastic dropper bottle. Each kit contains enough
reagent for testing 30 samples.

Standards: Stock solution = 1000 mg/1 PO4-P = 4.394 grams polassium phosphate. monobasic
(KH2P04) dissolved in 1 liter deionized {18 megohm) water. This solution is prepared monthly
in West Palm Beach by the Lab QA Officer.

Working standard sclutions are prepared from the stock and preserved with 10 drops of 50%
sulfuric acid before dilution to 1000 ml.

40 mg/L = 40 ml stock diluted to 1000 ml with di H,0
20 mg,/L = 20 ml stock diluted to 1000 ml with di H,0
15 mg/L = 15 ml stock diluted to 1000 ml with di H,0
1.0 mg/L = 10 ml stock diluted to 1000 ml with di H,0
05 mg/L = 5mlstock diluted to 1000 ml with di Hy0
Blank = 1000 ml di H,0

Stapdard Additiens (Spikes): 5.0 ml of the 2.0 mg/L working standard is added to 20 ml of
sample. Standard addition concentration is equal to 0.80 times the samples concentralion plus
0.2 mz/L

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

Procedure: Sample and standard treatment: 25 mls of sample or standard is poured into &
beaker. Two dreps of stannous chloride (4-8500) is added and mixed well. The tip of the
evacuated ampoule containing the ammmonium molybdate solution is broken off under the
surface of the sample. The ampoules then fill automaticallv. The ampoule 1s inverted several
times to mix the sample and solution and the color is allowed to develop for al least 10 minutes
but less than 30 minutes. The absorbance is measured by inserting the ampoule into the
spectrophotometer.
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Calibration; The specirophotometer is calibrated by treating the working standards and
deionized water blank by the procedure described above. The absorbance is measured at 690
nm and a calibration curve is generated.

Quality Control Procedures:

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

The resulls from all quality contrel samples must fall within the current acceptable limil ranges.

General Description: This method measures reactive (ortho) phosphate on an unfiltered sample.
Suspended sediment is not found to preduce significant interference due to its settling out
during the 10 - 30 minute color development time. Similarly, at this wavelength, sampie color
does not interfere. The sample values range belween the laboratory values for total phospherus
and orihophosphate. The sensitivity of this procedure is 0.02 mg/L.
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SECTION 2.0 - METHOD DESCRIPTION/HISTORY

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

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

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

2.4 Basically, MUP is prepared in a pH adjusted buffer and added into the sample. The phosphatase enzyme
that maybe present in the sample will hydrolyze MUP- into methylumbelliferone and phosphate.
Methylumbelliferone fluoresces at a specific wavelength when excited with UV light and can be guantified by
a specrophotometer or a fluorometer. A compauter aided Cytofluor, a fluorescence plate scanner, is used in our
laboratory to perform the analysis.
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SECTION 3.0 - SAFETY PRACTICES
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3.1 All personnel conducting this method should be familiar with the SFWMD Chemical Hygiene Plan and
should have reviewed any pertinent Material Safety Data Sheets.

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

3.3 Follow the Personal Safety Protection Codes below during analysis:
A = Lab coat, glasses, gloves
B = Lab coat, apron, acid resistant gloves, face shield+goggles+respirator or full-face respirator
C = Lab coat, acii resistant gloves, goggles, face shieid, apron
D = Lab coat, acid resistant gloves, glasses

E = Lab coat, glasses, apron, gloves

F = Rubber acid carrier
G = Flush sink drain with ample amount of tap water

SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION

4.1 Millipore CytoFluor 2350 Multiwell Fluorescence Plate Reader

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

4.3 Cytofluor computer interface

4,4 Muldwell Low fluorescence plates (24 wells), opaqued

4.5 Multiwell pipetter, 0-150 pL. capacity

4.6 Eppendorf Micropipettor, adjustable 250 pl.-1000 pL

4.7 Analytical balance, 0.1 mg scnsiﬁvity

4.8 Volumetric flasks, 10 and 1000 mL capacity

49 Graduatcd pipets, 1, 2, 5, 10 mL capacity

4.10 Freezer

4.11 Incubator, ambient to 40°C




Appendix D

AETHOD METHOD NAME REVISION REFERENCE STATUS
3160.1 ACID AND ALKALINE Pettersson EFFECTIVE
PHOSPHATASE ACTIVITY 00 and Jansson, DATE
PAGE 3 OF § (APA) 1978 10-01-94

DIVISION DIRECTOR /;/‘Fy LAB SU SOR QUALITY ASSURANCE//./A-??/ METHOD:S
- 7, " R C
%{;—/ _ 18-t #ml Ma/.///% &aw

SECTION 5.0 - REAGENTS

5.1 Tris stock buffer: Prepare a 0.1M solution of Tris (base) buffer. Add 12.11 g Trnis to 1000 mL volumetric
flask and add enough Millipore water to bring it into solution. Add 0.2037 g of anhydrous MgSQ,, to get a
final concentration of 0.01M. (Safety PP = A)

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

5.3 Working buffer B: Measure 100 mL of Tris stock buffer into 1L volumetric flask. Bring to volumne using
sterile Millipore water. Adjust the pH 6.5 to for acid phosphatase, by slowly adding 1N HCI while stirring.
The final concentration of this sohution is 0.01MTris/0.001M MgSQ,. (Safety PP = A}

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

SECTION 6.0 - STANDARDS

6.1 Stock standard (1000pM MU): Dry approximately 1g of methylumbelliferone (MU) overnight at 105 °C.
Weigh out 0.1982 g of oven-dried MU into a 1L volumetric flask and dilute to volume with working Tris buffer
A or B. Keep at room temperature, in a dark container,

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

6.3 Working Standards

Std. Methylumbelliferone conc., Vol. of Stock MU, mL Final Volume, mL
. (Add Tris Buffer C
volume)
pM nM
51 T O 100 0.1 10
52 0.3 300 03 10
53 0.5 - | 500 05 10
54 1.0 1000 10 10
55 20 2000 20 10




Appendix D

METHOD METHOD NAME REVISION =m(1 STATUS
3160.1 ACID AND ALKALINE Pettersson EFFECTIVE
PHOSPHATASE ACTIVITY 00 and Jansson, DATE
PAGE 4 OF 8 (APA) 1978 00104

=%

DIVISION DIRECTOR

Al M |

SECTION 7.0 - QUALITY CONTROL

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

7.2 Runa 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
sheet and instrument log. The mean and coefficient of variation of the replicate set is determined and noted on

the QC sheet and physical parameters log.

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

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

SECTION &.0 - STEP-BY-STEP PROCEDURE

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

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

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

8.4 Prepare a fresh set of wcrking- standards, as described in Section 6.0.

8.5 The well plate template is displayed automatically when entering CYTOCALC program. If the 2d-well
plate template is not displayed, open the file 24well. CFL (file, open, 24 well.CFL)}, or the most recent run file .
with 24 well. Edit the plate protocol by entering the last four digits of the sample number. Use one plate for
every 10 samples. It is important to have a duplicate of each standard for the CYTOCALC to function.
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SECTION 8.0 (CON'T)

8.6 Alternatively, a2 new protocol can be created by following these steps:
a. On the well displayed on the screen, click the well you want to use.
b. On the upper right hand comer of the screen, click the well assignment you need (Bi=Blank, Un=Sample, St=Standard,

Co=Conirol, Em=Empty)
¢. On the edit bar located at the upper portion of the screen, edit the correct LD, You will need to enter the concentration

values of each standard and control.
8.7 Measure 2 mL of blank, standard and QC into each assigned well.

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

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

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

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

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

8.13 After highlighting each well; depress the DATA button on the right hand comer of the screen. The
system will prompt "ACCEPT CURRENT LINK?". If this is your final link, select YES to proceed. Otherwise,
depress the plate button on the upper right hand corner of the screen and make any ID corrections. (At this
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 Cytofluour PC-Data Handling

'8.14 (After LINK command from Steps 8.12 and 8.13) On the menu bar, select DATA, FORMAT.
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 the worksheet with the
calculated values. Enter the complete LIMS ID for each sample and QC.

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

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

9.2 APA Calculation {PC Windows-Excel)
9.2.1 To calculate fina! APA values in nM/min-mL., the equation below is used:

APA (nM/min-mL) = MU conc. at time 0 (uM) - MU conc. after 30 minutes (M} x 1000
(30 minutes X 1.8 mL)

This equation is entered into Excel worksheet, with filename APAXI.M. 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 O values into APA. XLM worksheet. Repeat to copy time 30 values into the calculation worksheet.
Calculation will be automatic. Review the QC and blank values to ensure accurate calculations.

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

9.2 LIMS Database

9.2.1 Prior to running samples: Go into the ACS LIMS via the command sl and create a workgroup
for the test APA and exit the SEEDPAK1 Main Menu (see Creating a Workgroup and Printing a
Workgroup in the ACS LIMS Users Guide).

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

9.2.2 Pick up the LIMS data entry report for the samples you have just entered from the system printer
and examine against the raw data report. Submit any neccsszuy corrections to the DATA UNIT by
filling a LIMS Database Correction form.

SECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING

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

10.2 Rinse the plate thoroughly with dilute Liquinox™ and D. 1. water. Place the plate upside down on a
paper towel, to dry. Discard the plate if any visible crack or scratches is observed.

SECTION 11.0 - REFERENCES

LY

11.1 Pettersson, K. and M. Jansson. 1978. Determination of phosphatase activity in lake water-a study of
methods. Verh. Intemat. Verein. Limnol. 20:1226-1230.

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

11.3 Cytofluor 2300 Manual. 1992. Millipore Corporation, Bedford, MA.
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SOP #BA-7
Benthic Macroinvertebrate

Dip Net Sample Collection
{based on Plaflin, et al, 1989, Rapid bioassessment protocols for use in streams and rivers: benthic
macroinvertebrates and fish, EPA/444/4-89-001)

STEPS
Materials

1. Field Physical/Chemical Characterization
. Data Sheet

2. Habitat Assessment Sheet

3. Dip Net with No. 30 mesh

4. 4-liter wide-mouth plasdc jugs

5. 100% formaiin

Methods

1. Visually examine the area or reach to be

sampled. You must either walk or boat

- throughout the aguatic system, paying
close artention to its physical and habitat
characteristcs.

2. Fill out Field Physical ! Chemnical
Characterization Datg Sheet and Habitat
Assessment Sheet. The percent coverage of
substrate type refers to how much of each
babitat :vpe is actually present at the
sampiing site.

3. Determine the number of sweeps to
periorm in each habitat type out of the 20
total sweeps per stadon. This reguires a
two step process. First, select the “major”
or “most producdve” habitats for the
stream tvpe. Use the following formula to
caiculate the number of sweeps in each
bapitat tvpe:

Number of 20

sweeps per = - — - — -
Major Hanitat {Number of Major Habitats) + 1

The result is rounded to the nearest
integer. The remaining number of sweeps
(to make a total of 20) 18 evenly divided
among the minor habitats (such as sand,
mud, or muck in moest cases),

COMMENTS

Prepare per SOP #BA-2.1

In fairiy small (1st to 4th order) streams, the length of a
discrete station should consist of a 100 m screteh of
stream, and the width should be from bank to bank. In
very large systems it may be necsszary to establish
more than one station to adequately characterize the
biota. :
See SOP's #BA-17 and BA-1B for instructions on filling
out these forms.

It is iznportant to accurately detarmine the spatial
extent of each substrate type {in 3 3 dimensional
context) for habitat scoring procedures,

Generaily, the most {to least) productive habitat types
are as fojlows: snags, aquatic vegeration, iear packs,
roots, undercut banxs, rocky outsTops. muck, and sand.
All but the Iast two can be considered “major® or
“productive”,

Example: If 3 major habizat types are present, perform
5 sweeps in each of these habitats and divide the
remaining 5 sweeps up among the other non.-major
habicats, so thaz a totai of 20 sweeps are periormed. If
4 major habitats are presant, perform 4 sweeps it each

.of these, then 4 divided up among the remaining types.

For & major habitats do 3 in each major habitat and
divide the remaining 5§ sweeps up among the other non-
major types.

Proper interpretation of benthie collections requires
that samples be collectad from multiple habitats that
are representative of the site. If possiblie, the same
babitats should be sampled at reference and test
sites the same number of times to isclate the effects
of water guality on the benthic communiry.
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STEPS
4. Perform 20 discrete 0.5 meter sweeps with

the dip net. Sample the available
substirates as determined by the above

procedures,

a. In streams with sufficient water
velodty, the most effective way to capture
invertebrates is to place the bottom rim of
the dip net downstream of the area to be
sampled. Disturb, agitate, or dislodge
organisms (with handg and/or feet) from
substrates (spags, etc.) at a distance of 0.5
m upstream of the net.

b. For areas without flow, disturb an area
of substrate that is one dip net width wide
and approximately 0.5 m long; and sweep
the net over the area a few times to ensure
the capture of organisms which were living
there. |

¢. For beavily vegetated areas (some
streams, lake margins, or wetlands) jab the
net into the base of the vegetation, digging
down to the substrate, and dislodge
organisms using a one-half meter sweeping
mouon with the net.

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

feet before scooping one-half meter worth of

material into the net.

e. Sand. muck, mud, and silt (non-major
2abitats) can be sampled by taking 0.5
meter sweeps with the net while digging
into the botiom approximately 1 cm.

Record the number of sweeps for each
habitat on the Field Physical/Chemical
Characrerization Data Sheet.

6. Reduce the sample volume after each
discrete sample by dislodging organisms
from larger debris (but retaining
invertebrates in the net or sieve) and
discarding the debris. Save finer debris
plus organism mixture in large wide mouth
Jugs. Try to reduce enough of the sample
volume in the feld so that no more than 2
gallons of material are collected. If this is
not possible, put the material into
additional jugs. Sample reducton is easier
in the iaboratory.

o
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COMMENTS

When performing an upstream/downstream type of
study, sample the downswream station first to prevent

‘upstream invertebrates from drifting into a location

they were not originally inhabiting.

Catch organisms by allowing them to flow into the net
and also by sweeping the net towards disturbed
material

Several swoeps over the same 0.5 meter ares are
recommended to make sure 8] crganisms are captured
This sampling effort in a discrets 0.5 meter spot is
copsidered as 1 sweep.

Where 2 continuous half meter sweep is imposaibie,
take 2 quartsr metsr sweeps in the same ares to acain
& full 0.5 meter sweep.

If the net is pushed too deep in coarse sand, very lirtle
of the sand will be washed through the net resuiting in
& sampie that contains few organisms and is hard o
proceas,

Igeally, control and test sites will be sampied the same
number of times in the same habitats.

The relative proportions of the organisms
collected must be maintained intact to caiculats
inany community metrics. Some fisld picking of
delicate organisms is acceptable as iong as community
ecomposition is not altared

Indicate on the label how many jugy the entire sample
is contained in, e.g., “1 of 2, “2 of 2",

Page 2 of 3
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7.

STEPS
If laboratory sorting can be performed
within 24 bours, place samples
jmmediately on ice. Cold temperatures
should slow organisms enough to prevent
predation (and subsequent alteration of
community structure). If sorting will be
delayed, preserve with 10% formalin (do
this by adding one part of 100% formalin
to the jug with 9 parts ambient water).
After organisms have been removed from
detrituls. they should be placed into 70%
ethanol.

Appendix E

v. 1—7/4/93
COMMENTS :
If organisms are too active during sorting, pour som
carbonated water, clove oil, or other reiaxing agent into
the sample.

Sampies that will not be sortad within 2 days should be

- preserved in formalin Ethanol alone will not prevent
the vegetative debris from decomposing, resulting in a
sample that is very unpieasant to sort.

Page 3 of 3
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SOP #BA-8 .
Benthic Macroinvertebrate Qualitative (Dip Net)
Sample Handling
STEPS COMMENTS
Materials
1. Waterproof paper and permanent marker For making labels
2. U.S. 30 mesh sieve
3. TU.S. 10 mesh sieve
4, Ethanol filled squeeze bottle (80%)
3. White enamel pan, marked with a grid of 5
CID squares
6. List of random numbers
7. 250-mL glass jar

8. Dissecting microscope

9. 100 x 15 mm petri dish

10. Forceps

11. Vials for picked organisms {1 or 2 dram)
12, Laboratory counter

13. Benthic Macroinvertebrate Benck Sheet

Methods

1. Check labels so you know which sample
vou are dealing with (control site, test site,
etc.). Make a very clear labe] to go into
the bottle of picked bugs with station
identification, date sampled, replicate
number, and vour initials.

Place a porton of the contents of the
sample (fst sized) into a U.S, 10 mesh
sieve with a U.S, 30 mesh sieve
underneath.

3. Rinse with tap water (a small hose
attached to the faucet works best),
spraying organisms and small detritus
down into the U.S. 30 mesh sieve.
Visually inspect large debris (leaves,
plants, twigs) held in the U.S. 10 mesh
sieve for animals before discarding. Wash
fine debris (silt, mud) through the bottom
(U.S. 30 mesh) sieve . Repest procedures
#2 and #3 undl all the sample from all the
jugs has been processed.

)

4. Place sampie in gridded pan. Each 5cm
grid should have a pre-assigned number,
Licuid present in the sample should be
sufficiently reduced to prevent material
from shifting among grids during the
SOrUng process.

Make sure that vou know how many containers in
wiieh the pardeular sgmple is stored (there may be
several jugs). The entire sampie must be inciuded in
this reduction and homogenizacion process.

This inspecton is best accomplished by placing the
debris in a white pan and observing it with the Luxo®
lighted magnifier. Organisms found {(generally the ones
too large to pass through the U.S. 10 mesh sieve) shouid
be placed into the U.S. 30 mesh sieve with the rest of
the unpicked sampie.

There are 24 total 5 ¢m grids in a standard white
enamei pan.

Pagelof2
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10.

IL

STEPS
Thoroughly mix the sample so that a
homogenous distribution of organisms is
achieved in the detrital matrix.

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

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

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

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

Continue steps 6, 7, 8, and 9, untl you
obiaip a minimum of 100 organisms.
Once a grid is selected., its entire
contents must e sorted.

Record the information requested on the
Maeroinvertebrate Lab Bench Sheet which
tnciudes site, laboratory sampie number,
STORET station number, sampie type,
repiicate numper, and date collected.
Inciude the initals of the persons who
colleczed and sorted the sample. Record
the number of grids selected (e.2., "4 of
24") to enable conversion to total

- abundance present in the original sample.

Appendix E

COMMENTS e

st

Use a ruler to delinentea the edges of a grid while
removing the sample.

The top portion of the petri dish may later be piaced
over the sample to prevent desiceation if you must lezve
the sample overnight,

Using a pair of foreeps in each hand enables you to
better tease organisms out of fibrous detritus. Forceps
shonld be sharp and preperly aligned

Use the laboratory counter to keep a running total of
the pumber of organisms picked.

Pieking accuracy should be checked by a co-worker in 10
% of the sampies.

If an cbvious organism is observed but its grid numbe.
wWas not selected and no exampies of thet organism were
present in grids which were selected, that crganism
may be noted as qualitativeiy observed The organism
soouid NOT be inciuded in the anaiyvsis.

Faiiure to record the number of grids selected {out of
the total grids possible) seriously compromises the
usefuiness of the data,
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SOP #BA-8.1
- Preparation of 80% Ethanol

STEPS

Materials

100% Ethanol (HPLC grade)
D1 water

4000-mL graduated cylinder
4-L glass amber jug

Plastic funne] to fit into 4-L jug

Methods

2.

3.

Fill graduated cylinder with 3200 mL of
100 % ethanol.

Add D.I water to the graduated cylinder
until the total volume is 4000 mL.

Using the funmnel, transfer the dilute
ethanol to the 4-L jug which should be
properly labeled as 80% ethanol.

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

COMMENTS

This operation is easier with two people as the ethanol
is purchased in 5-gnlion cans. One persen holds the
cylinder while the other pours the ethanol

N Page lof1
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SOP #BA-9
Benthic Macroinvertebrate
Grab Sample Collection
(dodified from Standard Methods 10500B.37
STEPS COMMENTS

Materials

1. Ekman or Petite Ponar dredge

2. U.S, 30 mesh box sieve

3. White enamel pan

4, Plastic squeeze bulb (“turkey baster™)
5. Small bucket

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

Methods

1. Use of the Ekman dredge is restricted to
_ sampling soft substrates (=ilt, muck)in
areas with little current. The Ponar
dredge may be used for sampling under
these conditions and also in areas with a
barder substrate (rocks, shells, sand),

2. When sampling from a boat, dredge
samples are collected from the rear and
downstream of the vessel w avoid
contaminadon of other types of samples
with disturped sediments. Rinse the box
sieve with ambient water and de it to the
side of the boat wnere sampies wiil be
collected. -

3. Ekman: Open the spring-loaded jaws and
attach the chains o the pegs at the top of
the sampler. Lower the dredge to the
bottom, making sure it settles flat.
Holding the line taught, send down the
messenger to cloze the jaws of the Ekman
dredge. Pull the sampler to the surface
and place it immediately into the box
sieve. Carefully open the jaws and
disgorge the contents intw the sieve,
Tinsing 1o assure compiete sample

purging.

For making labels

The number of replicates collected is dependent upon
severy] factors including the area sampled by the
device, the purpose of the study, and the degree of
patchiness in the distribution of the organisms at the
sita. Routinely, take 3 dredges. All replicates are
placed in separate sampie containers (for stacstical
anaiyses), Ifit has been determined that you are
sarmpling in an exceptionally depauperate area,
addicional replicates may be required (pilot study
peeded). In that case the number of replicates sampied
at the group of stations you wish to compare should be

equal.

The box sieve is constructed of Sbergiass-coated wood
and U5, 30 mesh screen. When piaced in the wazer, it
will floar at the surface. If a box sieve is unaveilable,
ke dredged materiai may be washed in the dip net
providing it is fitzed with a U.S. #30 mesh sieve
materiai. The disadvantage of using the dip net is that
it requires 2 pecpie (1 o hold the net, 1 to manipulate
the gredge,.

"The spring-ioaded Ekman is dangerous. Hold the

dredge frmiy above the finges. and be very carefis] that
ne body parts get pinched by the snapping jaws, which
eould produce seripus injury.

Check to make sure the jaws are fuily closed and thar
Do sample was lost while lifting the dredgs.

Page 1 of 2
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3. Ponar: Open the jaws and place the eross

STEPS

bar into the proper notch. Lower the
dredge to the bottom, making sure it

settles flat. When tension is removed from

the line, the cross bar will drop, enabling
the dredge to close as the line jg pulled
upward during retrieval of the dredge.
Pull the Ponar to the surface and place it
immediately into the box sieve. Carefully
open the jaws and disgorge the contents
into the sieve, rinsing to assure complete
sample purging.

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

Fill the small bucket with ambient water
and use this water to fill the squeeze bulb.
Using the squeeze bulb, rinse the sample
from the sieve to the enamel pan.

Transfer the sample from the enamel pan
into the pre-marked wide mouth jug
(again, using the squeeze bulb), making
sure the location, date, and replicate
number ig accurate.

Preserve the sampie with 10% formalin by
adding a 10 to I rado of water to 100%
formaiin, Iflaboratory processing is
possibie within 8 hours, the sampies may
be stored on ice. without addition of
formalin.

Appendix L
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COMMENTS

Check to make sure the jaws are fully closed and that
Do sample was lost while lifting the dredge.

If a sediment type is especially clayey or mucky, it may
be necessary to use a hand to break up clumps and
agitate the sample to reduce it. Make sure you rinse
any detritus fom your hand back into the sieve.

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

Rose bengal dye may be added to the sample, as a
picicing aid, if desired.

Page 2 of 2
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SOP #BA-10
Benthic Macroinvertebrate Grab
Sample Handling
(Modifed from Standard Methods 10500C)
STEPS ' COMMENTS

Materials

1. Waterproof paper and permanent marker For making labels

2, U.S. 30 mesh sieve

3 gtlgsa;nfglled squeeze bottle (80%) P per SOP 4BA-8.1
5. Dissecting microscope

6. 100 x 15 mm petri dish

7. Forceps

8. -Vials for picked organisms (1 or 2 dram)

9. Benthic Macroinvertebrate Bench Sheet

Methods

1. Check labels so you know which sample
you are dealing with (control site, test site, [t s critical that no errors be made during this step. If
erc.). Make a very clear label to go into samples are mixed up, the entire study could be '
the bottle of picked bugs with station rendered invalid
icentfication, date sampled, replicate .
number, and your initiais.

%, Pour the contents of the wide mouth jug
over a U.5, 30 mesh sieve. Rinse the jug
with tap water to make sure all organisms
are put into the sieve.

3. Rinse with tap water {a smail hose
atached o the faucet works best). Wash
fine debris (silt, mud) through the sieve.
Any large debris (leaves, shells, etc.}
sresent should be brushed clean of
organisms and discarded. Rinse the
organism pius detritus mixture to one
small area of the sieve.

4. Usingan ethanol-filled (80%) squeeze
bottle, rinse the organism plus detritus Place jars on the sample shelf so that samples for a
matrix into the smallest practcal given study sre organized together and clearly marked.
container (usually a 100 mL to 250 mL
glass jar), Put the label inside the jar.

5. Record the information requested on the
Macroinvertebrate Lab Bench Sheet, which
includes site. laboratory sample number,
STORET swatien number, samble type,
repiicate number, and date collected.
Inciude the initais of the persons who
coilected and sorted the sampie. ' _

Pagelof2
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STEPS CO
6. Take a amall amount of detritus plus The top portion of the petri dish may later be placed
organism mixture and place it in the - _pver the sample to prevent desiccation if you must ieave
bottom half of a petri dish. Add enough the sample overnight.
liquid (usually ethanol} so that the Do not overload the petri dish with too much sample |
material is wet enough to move around this results in sloppy work.
easily with forceps.

7. Place the petri dish under a dissecting ‘
scope set at low power (approximately 7x Using a pair of foreeps in each hand enabiles you to
or 10x). Ip a deliberate, systematic better tease erganisms out of fibrous detritus. Forceps
manner scan back and forth or up and should be sharp and properiy aligned.
down, picking each and every organism
from the aliquot and placing it into an
alcohol-filled vial (clearly marked as per
step #1).
8. After scanning dish in one pattern (e.g., up
and down), go back through using a

different pattern (back and forth) to
assure that all organisms have been

removed from the aliquot. .
9, Conunue steps 6, 7, and 8 until the sample  Picking accuracy should be checked by a co-worker in
is finished. 10% of the samples.
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SOP #BA-11
Benthic Macroinvertebrate Core
Sample Collection
(Modified from Standard Methods 10500B.3)
. STEPS COMMENTS
Materials
1. Coring Device
2. U.S. 30 mesh box sieve
3. White enamel pan
4. Plastic squeeze bulb
5. Small bucket
6. Wide mouth plastic sample containers )
7. Tape and permanent markers For making labeis
Methods
1. Use of coring devices is restricted to The number of replicates collected is dependent upon
sampling fairly scft substrates (silt, muck,  several facters, including the area sampled by the
with only small amounts of sand or shell) device, the purpose of the study, and the degree of
wally i . The Biol patchiness in the distribution of the organisms at the
usuzlly in manne systems. The Biology site. Routinely, take encugh cores so that an area
Section uses two sizes of coring devices. equivalent to 3 Ponar dredges is collected
(approximately 675 cm?). With our large (4 ineh
diameter) coring device, collect 8 replicates to achieve
this. All replicates are routinely placed in separate
sampie containers (for statistical analyses). Depending
on the study objectives, repiicates may also be ’
composited. as long as the number of replicates is equal
for each starion and ciearly recorded so that the number
of organism per sguare meter can be caleuiated.
2. When sampiing from a boat, use the 4 inch : .
@lameter coning device that is artached to The box sieve is construczed of 3bergizss-coated wood
a long pole, and has a valve near the top. and U S. 30 mesh screen. When piaceq in the water, it
Core samples are collected from the rear will float at the surface. If a box sieve is unavaiiable,
and downstream of the vessel to aveid the drecged material may be washed in a dip net.
contamination of other types of samples providing i';'l-i.s dmed with a U.S. #30 mesh sieve h
. ' N .. . matenal. €& ISagvantage of using the ¢<Op netis at
w_nh m;mmec} sediments. R:nge ;he box it Tequires two people (one to noid the net. and one to
sieve with ambient water and de it to the manipuiate the coring device),
side of the boat where samples will be
collected.
3. Lower the coring device to the bottom with
the valve open. After quickly pushing the Many clean water organi i i
.o . TERNisSmS are somewhat motile and
device into the sediments, close the valve. may elude capture if you are not quick during sampiing.
The resulting vacuum will keep the
material in the tube as it is raised up to
the boat.
4. When collecing samples in wadable

waters, a smaller coring device (2 inch
diameter) can be used. This corer utilizes
a flapper-vaive eguipped stopper which is
inserted into the top of the pipe. Vacuum
inside the pipe holds the material uncdl the
stopper is removed.

This small corer should be used primariiy for non-
biciogical sediment sampling grain size, merals, etc.],
as it is thougnt o be oo smail o effecdveiy caprure
ImAfY OrgRNISmMS (¢.4., CTUSIACEAN S oF SUDiCLious worms
wihich are generaily large in size; consiaered usefui in
impact determinanon.
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STEPS

5. Pull the sampler to the surface, open the

valve or remove the stopper, and place it
immediately into the box sieve. Disgorge
the contents into the sieve, rinsing to
assure complete sample purging.

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

Fil! the small bucket with ambient water
and use this water to fill the squeeze bulb.
Using the squeeze bulb, rinse the sample
from the sieve to the enamel pan.

Transfer the sample from the enamel pan
into the pre-marked wide mouth jug
{(again, using the squeeze bulb), making
sure the location, date, and replicate
number is accurate, :

Preserve the sample with 10% formalin by
adding a 10 to 1 ratic of water to 100%
formalin. Iflaboratory processing is
possible within 8 hours, the samples may
be stored on ice, without addition of
formalin.
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If a sediment type is especially clayey or mucky, it may
be necessary to use a hand to break up clumps and
agitate the sample to reduce it Make sure you rinse
any detritus from your hand back into the sieve.

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

Rose bengal dye (use a very small amount) may be
added to the sample, as a picking aid, if desired.
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SOP #BA-12
Benthic Macroinvertebrate Core

Sample Handling
(Modified from Standard Methods 10500C)

STEPS

Materials

1 L]
2.
3.
£.

Nfe

©w®

Waterproof paper and permanent marker
V.S, 30 mesh sieve ’

Ethano] filled squeeze bottle (80%)

Glass jars

Dissecting microscope

100 z 15 mm petzi dish

Forceps

Vials for picked organisms (1 or 2 dram)
Benthic Macroinvertebrate Bench Sheet

Methods

1

3.

Check labels so you know which sample
you are dealing with (control site, test site,
etc.). Make a very clear label to go into
the bottle of picked bugs with station
identification, date sampled, replicate
number, and your initials.

Pour the contents of the sample container
(wide mouth jug or Whirl-pak bag) over a
T8, 30 mesh sieve, Rinse the container
with tap water to make sure all organisms
are put into the sieve,

Rinse with tap water (a small hose
attached w0 the faucet works best). Wash
fine debris (silt, mud) through the sieve:
Any large debris (leaves, twigs, e1c.)
present should be brushed clean of
organisms and discarded. Rinse the
organism plus detritus mixture to one
small area of the sieve.

Using an ethanol-filled (80%) squeeze
bottle, rinse the organism plus detritus
marrix into the smallest practical
container (usually a 100 mL to 250 mL
giass jar). Put the label inside the jar.

Record the information requested on the
Macroinvertebrate Lab Bench Sheet, which
inciudes site, laboratory sample number,
STORET station number, sampie type,
repiicate number, and date collected.
Inciude the inidals of the persons who
coilected and sorted the sampie.

COMMENTS

For making labeils

It is zritical that no errors be made during this step. If
samples are mixed up, the entire study could be ’
rendered invalid.

Place jars on the sample shelf so that samples for a
given study are orgunized together and clearly marked.

Page 1 of 2




DER Biology Section

6.

7.-

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

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

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

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

Appendix E

July 14, 1995
Page 14 0f 18

¥, 1—7/6/93
CO.
The top portion of the petri dish may later be piaced
—.«—&ver the aample to prevent desiceation if you must leave
the sampie overnight,
Do not averioad the petri dish with too much sampie.
this results in sloppy work.

Using a p:u'r-ot' forceps in each hand ensables you to
better tease organisms out of fibwrvus detritus. Forceps
should be sharp and properly aligned.

Picking acturacy should be checked by g co-worker in
10% of the sampies.

Page 2 of 2
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SOP #BA-13
Benthic Macroinvertebrate Hester-Dendy
Sample Collection
(Modifed from Stardard Methods 105008.5)
STEPS COMMENTS
Materials
1. 3or 4 Hester-Dendy artificial substrates
2. Customized Hester-Dendy block, with
coupling nuts for attachment of HD
samplers and eye bolts for attachment of
cable
3. Stainless steel cable
4. Nico-press® tool with fasteners
5. Whirl-pak® bags
6. Permanent marker For labeling bags
Methods
1. Attach three HD's to the HD block, and Enowledge of the system's hydrologic regime is _
place the block at a depth of cne meter (or ~ imporzant to make sure sampiers will not go dry during
the deepest spot available if shallower the 28 day incubation period. For exampie, if it is flood
th ). Take care to place stage and you expect the water to drop 2 mesers in the
an one meter). e L0 P next faw weeks, piace sampier so that it will be 1 meter
:;:;tﬂrol aﬁnd r'-&S*:1 s;;ebblocks in ans'eaa oi; . deep at the end of incubation. K
ar flow an itat type. Space for v ias . .
H.D's has been provided on the block, for I&ﬂégﬂﬂiﬁgﬁﬁ?;ﬁ: gl‘:;: 32;2;-2& on
use in studies requiring additonal the sampiers. This can be determuned by ciose
replicaton. exzminasion of the bortom topograpny.
2. Arttach cable w a point on the bank Wrap the cabie around the base of a tree on the bank
surac eml}’ higb 10 enapie TECOVETY even if anc use ine N_xcg-prgss 001 and {asteners 1o secure the
T.he watrer level inc_eases D10CX. .vaann‘a‘nsm 18 3 POLENTIAL PTODIEIn. aEtempt 0
B ) conceai the cabie so that no one but vou ean find it. If
the Nico-press® tool is unavailable, the fasteners may
be cimped by hammering (two hammers are needed).
After a 28 day incubaticn period. recover ,
the 1D sampiers. Approach the block Wade or use 2 boat, DO NOT puil the block up from the
carefullv, without disturbance, from the shore. :
downstrearm position. In a deliberate,
gentle manner lift the block srraight up
from the bottom and immediately place on
a flat surface.
4. Quickly place the Whirl-pak bags over all Whirl-paks should be pre-labeied with the station,

the HD)’s, and unscrew them from the
block., If an organism is observed crawling
off a HD, caprure it and put it in the
appropriate Whirl-pak. Fill the Whirl-
paks with ambient water (80 that all the
plates are wet), secure them (twiri three
times and twist the ends), and piace on
ice.

sampie date, and replicate number, uxing the
permanent marker,

Sampies shouid NEVER be preserved until after
organisms are scraved Tom the Hester-Dendy piates,
Preservatives-wiil poison the piates, preventing them
from Deing used again.

TV bn * =P
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SOP #BA-14
Benthic Macroinvertebrate Hester-Dendy
Sample Handling
(Modified from Standard Methods 10500C)
STEPS ‘ COMMENTS
Materials

1. Waterproof paper and permanent marker
92, U.S. 30 mesh sieve

Wrench for dismantling HD

Ethanol filled squeeze bottle {80%)

Glass jars

Dissecting microscope

100 x 15 mn pewi dish

. Forceps

Vials for picked organisms (1 or 2 dram)
10. Benthic Macroinvertebrate Bench Sheet

Methods

1. Check labels so you know which sample
you are dealing with (control site, test site,
ete.). Make a very clear label to go into
the bortle of picked bugs with station
identfication, date sampled, replicate
number, and vour inidals.

Pour the contents of the Whirl-pak bag (an
assembled Hester-Dendy and associated
detritas) over 2 U.8. 30 mesh geve. Using
3 wrench 10 remove Lhe DOTIOMM OuT,
dgismantle the Zester-Jendy.

3. Rinse with tap water a small hose
arzached w the faucet works best). Scrape
and simultaneousiy rinse organisms off
=D piates with 8 fingers {or a soft brush),
using care not w damage the organisms.
Wash fine debrss (silt. mud) through the
sieve. Any large debris Geaves. twigs)
present should be brushed ciean of
organisms and discarded. Rinse the
organism plus detritus mixture to one
small area of the sieve.

4. Using an ethanol-filled (80%) squeeze
bottle, minse the organism plus demritus
matrix into the smallest praczical
container {usuaily a 100 mL o 250 mL
giass jar:. Pur the label inside the jar.

P oo

0w m -1

o
:

For making labels

Prepare per SOP #BA-8.1

It is critiea] thar no errors be made during this step. If
samples are mixed up, the sntire study couid be
rendered invalid

Rinse the Whirl-pak bag with tap water ts make sure
all organisms are put into the sieve.

Save the HD piates and hardware. and piace them into
the drying oven.

Place jars on the sample shelf so that sampies fora
given study are organized together and clearly marked.

Page 1 of 2
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STEPS

5. Record the information requested on the
Macroinvertebrate Lab Bench Sheet, which
includes site, laboratory sample number,
STORET station number, sample type,
replicate number, and date collected. -
Include the initials of the persons who
collected and sorted the sample.

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

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

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

9. Contnue steps 6, 7, and 8 undl the sample
is finisped.

Appendix E -

v. 1—T/6/93
CO

The top portion of the petri dish may later be placed '
over the sample to prevent desiccation if you must leave
the sample overnight.

Do pot overload the petyi dish with too much sample, as
this results in aloppy werk.

Using a pair of forceps in each hand enables you to
betier taase organisms ont of Shrous detritus. Forceps
should be sharp and properly aligned.

Picking accuracy should be checked by a co-worker in
10% of the samples.

- Page 2 of 2
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ECTION 2.0 - METHOD DESCRIPTION/HISTORY

2.1 Inorganic carbon species in natural waters include gaseous and dissolved CO,, carbonic acid (H,COy),
bicarbonate (HCO,) and carbonate (COy), occurring in either free forms or as conjugate base (example CaCO;,
NaCO,, MgCO,, NaHCO, etc). The nature and abundance of individual species depends on the source of water
and the underlying soil/sediment material.

2.2 The carbonate species determine the capacity of water to neutralize acid or base (alkalinity or acidity,
respectively). Carbon dioxide is a participant in the biological processes of respiration (CO, produced), and
biosynthesis of autotrophs or photosynthetic organisms (CO, consumed).

2.3 Inorganic carbon is determined directly using a high temperature combustion-infrared detection system.
Analysis is done on a non-acidified sample, unfiltered for TIC and filtered (non-carbonate filter) for DIC.

In the absence of a set holding time for inorganic carbon, the holding time for alkalinity (14 days) is followed.

2.4 Calibration is done using 200 mg/L C (in the form of Na,CO,) and concentration of samples is expressed

as mg/L C.
SECTION 3.0 - SAFETY PRACTICES

3.1 Wear safety glasses and a full-length, long-sleeved laboratory coat.
3.2 Use acid resistant gloves when handling concentrated phosphoric acid.

3.3 All personnel conducting this method should be familiar with the SFWMD Chemical Hygiene Plan and
should have reviewed Material Safety Data Sheets for phosphoric acid and sodium carbonate.
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SECTION 3.0 - SAFETY PRACTICES (CON'T.}

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

3.5 In case of spills of concentrated H,PO,, treat first with an appropriate spill kit and collect the contaminated
absorbent and place into adequate storage containers for disposal.

3.6 When changing compressed air bottles, take extra precaution in transporting the bottle to and from the
room. It is advisable to request delivery by the vendor to the desired location. Release the pressure slowly
in the old tank until the pressure gange displays O psi. Disconnect the regulator from the bottle and cap the
bottle tightly with the provided cap. If transporting is required, carefully lcad the bottle on the hand truck
bottle carrier and secure tightly with the strap. Use the same carrier to transport a new compressed air bottle.
Secure the new bottle with the strap and connect the regulator. Use teflon tape to avoid any leak. After the
regulator is secured, use the SNOOP™ to check for any leaks.

SECTION 4.0 - LIST OF EQUIPMENT/INSTRUMENTATION

4.1 DOHRMANN High Temperature TOC Analyzer, Model DC-190, equipped with autosampler and output
printer

4.2 Volumetric Flasks (Class A): 1000 mL, 100 mL capacity
4.3 Volumetric pipets (Class A): 20, 10, 5, and 2 mL

4.4 Amber bottle, 1 L

4.5 Tenseite pipet, 0.1-1.0 mL capacity

4.6 8 mL glass vials
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LAB SUPERVISOR

METHODS

SECTION 5.0 - REAGENTS

5.1 Phosphoric acid, concentrated, reagent grade

5.2 Carbon-free water (distilled water, preferably double distilled)

5.3 Working Phosphoric acid solution (20%): Add 20 ml to 80 mL reagent water. Transfer to the amber

borosilicate acid reservoir (Jocated on the right side of the analyzer).

5.4 Oxygen 99.99% pure, or purified air (<1 ppm CO, or hydrocarbons)

SECTION 6.0 - STANDARDS

6.1 Stock Inorganic Carbon Selution : Dissolve 0.883 g of Sodium Carbonate (Na,CQO,) in carbon-free water

and bring to 100 mL final volume, in a Class A volumetric flask. (Prepared by QA Unit monthly).

6.2 Calibration Blank (Deionized water)

6.3 Calibration standards: 200, 100, 20 mg C/L

200 mg C/L: Dilute 20 mL of stock IC solution and dilute to 100 mL using a Class A volumetric flask.
100 mg C/L: Dilute 10 mL of stock IC solution and dilute to 100 mL using a Class A volumetric flask.

20 mg C/L : Dilute 2 mL of stock IC solution and dilute to 100 mL using a Class A volumetric flask.
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ECTION 7.0 - QUALITY CONTROL
7.1 Calibration standard recovery must be within 5% of true value.

7.2 QC1 and QC2 will be prepared by the QA unit. QC1 and QC2 are analyzed at beginning of each set of
analyses, by the analyst, and are repeated after each 20 samples. Results must be within current QA acceptance
limits. In case of unacceptable recoveries, see you supervisor or QA unit staff.

7.3 A repeat sample, selected at random should be analyzed for every 20 samples analyzed. These results are
recorded on the QC sheet. The mean and coefficient of variation of the replicate set is determined and noted

on the QC sheet. If recoveries are not within the current QA acceptance limits, see your supervisor or QA unit
staff.

7.4 A spiked sample must be analyzed for every 20 samples. Add 0.5 mL of stock IC solution, by using a
micropipetter, into a 10 mL volumetric flask. Bring to volume with the sample being spiked and mix well.

This results in a standard addition value of 50 mg/L C.

7.5 All quality control data must be within the current established limits before entering sample data into the
LIMS system. Complete and submit the QC result form.

ECTION 8.0 STEP-BY-STEP PROCEDURE

8.1 Daily Start-up

8.1.1 Check utility supply. Ensure that there is enough gas for a day’s operation. Change the air tank
when pressure goes below 100 psi.

8.1.2 Check acid reservoir level (located on the right side of the analyzer). Maintain the reservoir at
least 1/3 full with 20% Phosphoric Acid Reagent.

8.1.3 Prime IC chamber. With the gas off, fill the IC chamber by using the "Acid to IC chamber"
function (Press MAIN, 2, 5). Allow this process to finish, until the flashing message on the screen stops.

8.1.4 Turn on the gas. Ensure that the main valve and the line valves are turned on. Press CARRIER
and ensure that the green light is displayed next to the CARRIER button.
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SECTION 8.0 STEP-BY-STEP PROCEDURE (CON'’T)

8.1.5 Press MAIN, 1, to view the status menu., The following default status should be displayed:

Flow rate = 180 - 220 cc/min.
Dryer temperature = 0 - 10 °C

Furnace Temperature = 680 °C (Furnace light is green)

Furnace set point = 680 °C
Set up number = 1

8.1.6 Check set up. Press IC and make any necessary changes at this point. Ensure that the following
settings are entered:

Number of repeats : 2
Calibration standard: 200 mg/L C calibrant
Number of rinse: 1 (Wash) and 1 (Sample)

8.2 Tray Protocol

Fill up the glass vials with standards, QC solutions and samples, according to the tray protocol below:

= D.I. water

= Blank (D.1. water)

= Calibration Standard (200 mg/L)
= Check standard (100 mg/L)

= Check standard (20 mg/L)

= QC1

=QC2

= Sample #1

= STAD

10-30 = Samples #2-21

RPT

Dilute (with D.I. water) any sample with concentrations greater than 200 mg/L.
5x : 2 mL sample to 10 mL
10x: 1 mL sample to 10 mL

8.3 Put a peg on the outside ring opposite vial #2, and a peg on the inside ring opposite

vial #3. Press START when tray is ready. Sampling should automatically initiate and will stop automatically
at vial #32. If less than 32 places are used, place a peg on the outside ring opposite the first empty hole.
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METHODS

ECTION 9.0 DATA HANDLING

9.1 Follow the instructions given in the LIMS manual to create a workgroup for TIC or DIC.

9.2 Review the data printout and complete the INSTRUMENT LOG, QC RESULT and MAINTENANCE

LOG form, and ensure that the all the QC parameters are within the acceptable range.

9.3 Log into the LIMS, and at ISOTOPE%, type DENTRY. Enter TIC or DIC under parameter, then enter
the Workgroup #. Type the value of each data corresponding to the sample number and hit ENTER, after each

entry.

ECTION 10.0 - INSTRUMENT CLEANUP/SHUTDOWN/TROUBLESHOOTING

10.1 At the end of each run, allow sampling of distilled water twice, to clean the clean the system.

10.2 Check the RUN status. The unit should not be in the run mode.

10.3 Ensure that the gas is shut off. Carrier gas flow should automatically shut off at the end of each run
(Green light next to the CARRIER button is off). Shut off the line valve if the instrument will not be used
for the day. Shut off the main valve on the gas tank, if the instrument will not be used for a prolonged period.

10.4 Leave the furnace and the NDIR on, unless the unit will not be used for a prolonged period.

10.5 Remove used vials, empty the contents on the sink, and dispose of glass vials in designated glass disposal

receptacle. Wipe up any spill around the work area and on the instrument.

ECTION 11.0 - REFERENCES

11.1 U. S. Environmental Protection Agency. March 1979. Methods for Chemical Analysis of Water and Wastes.

EPA-600/4-79-020.

11.2 American Public Health Assoc., 1989. Standard Method for the Examination of Water and Wastewaler,

172 Edition.

11.3 Snoeyink, V.L. and Jenkins, D. Water Chemistry. John Wiley and Sons, NY. 1980.

11.4 Dohrmann DC-190 Operator’s Manual. 1991.
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' EVERGLADES SYSTEMS RESEARCH DIVISION Version: 3.0
STANDARD OPERATING PROCEDURES Revision: 1.1
Everglades Nutrient Removal Project - SOP #2 Date:  08/03/95
ENR Sediment/Porewater Monitoring Plan FileName: ENRSEDO1.new

1.0 INTRODUCTION

1.0 PURPOSE AND SCOPE

The Everglades Nutrient Removal (ENR) Project (Figure 1) is a demonstration-scale
constructed wetland (1500 ha) designed to reduce total phosphorus (TP) loads in
surface water entering the Loxahatchee National Wildlife Refuge. The immobilization
of phosphorus (P) within the sediments will be monitored by measuring the relative
concentrations of different P forms over time. The field sampling program designed to
collect these later data, the ENR Sediment/Porewater Monitoring Plan (SPMP), is
described in this Standard Operating Procedure.

1.2 SAMPLING LOCATIONS

A total of 36 sediment/porewater sampling sites will be distributed throughout the ENR
Project (Figure 1). Site names reflect which Cell the sites are located in, east/west
orientation of the site within the Celi, the sequence number of the site within the tran-
sect and, in Cell 3, the type of vegetation the site is located in. Sites will be oriented
along the water quality gradient that is anticipated to develop when the wetland is in
operation as follows:

1. Cell 1 - Based on its physical layout and close proximity to the inflow pump sta-
tion, this Cell will be used to evaluate the peat accumulation and build-up of P in
the sediments as a function of distance from the inflow. Porewater wells and
core samples will be collected along two transects located 250, 500, 1000, 2000
and 4000 m downstream of the inflow culverts (i.e., a total of 10 sites). Wells are
placed at each site at 0-5, 5-10 and 10-30 cm depths. Porewater collection will
be quarterly from these wells. Three cores wili be collected bi-annually at each
site and cut into 0-5, 5-10, and 10-30 cm depth sections. Core sections from the
same depth interval at each site will be composited for chemical analyses;

2. Cells 2 and 4 - The complex shape of Cell 2 and the small size and open-water
environment of Cell 4 do not lend themselves to the sampling design specified for
Cell 1. Instead, two sites near the inflow and two sites near the outflow will be
established for Cells 2 and 4 (i.e., a total of four sites). Wells are placed at each
site at 0-5, 5-10 and 10-30 cm depths. Porewater collection will be quarterly from
these wells. Three cores will be collected bi-annually at each site and cut into 0-
5, 5-10 and 10-30 cm depth sections. Core sections from the same depth inter-
val at each site will be composited for chemical analyses;

3. Cell 3 - The complex vegetation community established in Cell 3 allows for the
opportunity to examine sediment biogeochemistry as affected by different macro-
phyte species. The macrophyte communities that will be examined are
Eleocharis interstitia, Pontederia cordata and Sagittaria latifolia. Three replicate
sites will be established at both the inflow and outflow within each of the planting
blocks of these species of vegetation (i.e., a total of 18 sites). Wells are
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placed at each site at 0-5, 5-10 and 10-30 cm depths. Porewater collection will
be quarterly from these wells. Three cores will be collected bi-annually at each
site and cut into 0-5, 5-10 and 10-30 cm depth sections. Unlike cores from the
other cells, each depth section will be analyzed separately for chemical analysis
rather than be composited. This will permit us to perform statistical comparisons
of P retention and other sediment parameters among the different vegetation

types.

1.3 SAMPLING FREQUENCY

The ENR Sediment/Porewater Monitoring Plan consists of two distinct sampling pro-
grams: porewater and soil core analysis. Porewater will be collected quarterly (April,
July, October, January). Soil cores will be collected bi-annually (April, July). P frac-
tionation analysis will be done on the soil cores collected in July.
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2.0 FIELD AND LABORATORY EQUIPMENT

2.1 ITEM CHECKLIST
21.1 Sediment Cores
PVC coring tube (3 in) with spares
PVC coring attachment
rubber stoppers
hammer
pipe pounder
wooden pounding block
knife
sample labels and rubber bands
compass
metric measuring tape
clipboard
pencils/pens
water-proof marking pens
deionized water
SPMP chain-of-custody and field data sheets
field notebook
ENR Sediment/Porewater Monitoring Plan SOP

21.2 Porewater Wells

Peristaltic pump

marine battery

sample labels for APA analysis and rubber bands
60 mL SFWMD bottles

Contract lab bottles

0.45um groundwater filters, 25 mm plain
light-tight ice chests wfice

preservation chemicals (H,SO,, HNO,, NaOH, Zn Acetate)
deionized water in 5 gallon carboy

drinking water

latex disposable gloves

pH test strips (<2, >9)

spare parts for wells

clip board

pencils/pens/water-proof marking pens

waders :

SPMP chain-of-custody and field data sheets
field log book

ENR Sediment/Porewater Monitoring Plan SOP
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2.2
1.

2.3

EQUIPMENT LOCATION

All field and laboratory egquipment is stored in the ESRD equipment lockers located
in the Division’s offices in B-50 or in the B-113 storage area. Staff should be familiar
with the location of all equipment and supplies required for performing this pro-
cedure.

Deionized water, APA labels, APA bottles, HNO, and SPMP chain-of-custody forms
are obtained from WRED.

After being notified of the field sampling schedule, the contract laboratory will ship
sampling bottles and acids in coolers. These coolers will be stored in building B113.

SPECIAL INSTRUCTIONS

Work orders should be delivered to WRE at least two weeks prior to initiating field
sampling.

Both the contract laboratory and SFWMD laboratory should be notified at least two
weeks prior to initiating field sampling and informed of the sampling schedule.
Request the contract laboratory to send sampling bottles, coolers and acids (H,SO,,
NaOH, Zn Acetate) and request the SFWMD laboratory to prepare HNO, when
sampling porewater.

Filters should be ordered at least one month prior to field sampling when collecting
porewater.

PVC piping and fittings for building the soil coring apparatuses should be ordered
at least two months before sampling soil cores. The apparatuses should be assem-
bled at least one month prior to sampling.

Arrange for space within the walk-in refrigerator one month prior to sampling soil
cores.

Arrange for over-night mail pick-up of sample coolers one day prior to sampling
porewater.

ESRD equipment must be checked out in advance on the equipment sign-out board.
All equipment should be tested prior to usage. Report equipment damage or
malfunction to the ESRD equipment coordinator.
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2.4 EQUIPMENT CALIBRATION
1. Two pH buffers which bracket the analytical range of interest (e.g., 4 and 7) should
be used to calibrate the pH meter following the manufacturer’s instructions.

2. Meter calibration must be rechecked every four hours while in the field and at the
end of the day before leaving the last sampling site. '

3. Al field calibration records must be kept in the field notebook.
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3.0 FIELD AND LABORATORY PROCEDURES

3.1 SEDIMENT CORE COLLECTION

The number of cores that will be collected are as follows:

Cell1 (10 sites): 3 cores/site (Nutrient analysis)
4 cores/site (Nutrient analysis and Phosphorus Fractionation)

Cell2 (4 Sites): 3 cores/site (Nutrient analysis)
4 cores/site (Nutrient analysis and Phosphorus Fractionation)

Cell3 (6 Sites): 9 cores/site {Nutrient analysis)
12 cores/site (Nutrient analysis and Phosphorus Fractionation)

Cell4 (4 Sites): 3 cores/site (Nutrient analysis)
4 cores/site (Nutrient analysis and Phosphorus Fractionation)

3.1.1 Sediment Core Sampling Procedure

1.? Immediately upon arriving at the sampling site, insert ? redox rods at ? depth. Allow
rods to equilibrate at least 15 minutes before taking a reading. Take redox readings
and record on headersheets.

2. Intact sediment cores will be obtained by driving a PVC coring tube (Figure 2) to a
depth of approximately 50 cm into the peat. Prior to driving the core tube into the
sediment, a knife should be used to cut through any surface roots, plant material,
or other detritus at the bottom of the tube. This will help minimize compaction of the
core during sampling.

3. Under shallow conditions (i.e., water depth < 30 cm) this will be achieved using a
block of wood to protect the neck of the core tube and then striking the block several
times with a hammer such that the core penstrates the soil with minimal compaction.

4. |f the water depth is greater than 30 cm, a PVC coupling should be attached to the
coring device (Figure 2). This attachment is comprised of a ball valve and a length
of PVC pipe. This is fitted to the neck of the PVC coring tube and a closed ended
piece of metal pipe with a diameter larger than the upright PVC pipe is used to
pound the core into the sediment. During the insertion, the ball valve should be
open. Prior to pulling the core out of the sediment, the ball valve should be closed.

5.7 The sediment core, with the overlying water, will then be labeled, capped at both
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ends using rubber stoppers, stored out of direct sunlight, and transported to the
laboratory for analysis within 1277 hrs. Compaction ratios will be recorded on the
headersheets. Each sample label will contain the following information:

Station designation,

Sample replicate information if appropriate

Date,

Time, and

Initials of field personnel collecting sample.

°Coo0oTR

6. If the sediment surface within the core is at a significantly different depth than the
adjacent soil, this suggests that compaction has occurred. The core should then be
discarded and another one collected.

7.7 Triplicate cores will be collected at six randomly selected sites in Cell 3 to determine
within-site variability for three different species of vegetation.

8. Field personnel will complete all appropriate sections of the SPMP sample chain-of-
custody form (see Appendix) immediately after collecting a sediment core sample
at each station.

9. 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.

10. All samples should be delivered to WRED and placed in the walk-in refrigerator.

Arrangements for sample pick-up should be made with the contract lab prior to
sampling .

3.1.2 Sediment Core Laboratory Preparation

Preparation of soil cores for nutrient analysis:

A, Celll: There are 10 sites in Cell1. At each of these sites, three cores
will be collected. The laboratory thus receives a total of 30 cores from this cell. At
the laboratory, each core is cut into 0-5, 5-10 and 10-30 cm depth sections. Core
sections from the same depth interval at each site are then composited for chemical
analysis (i.e. a total of 30 samples: 10 at 0-5 cm depth, 10 at 5-10 cm depth, 10 at
10-30 cm depth).

B. Cells 2 and 4: Both of these cells have 4 sites each. At each of these sites,
three cores are collected. The laboratory thus receives 12 cores from each cell. At
the laboratory, each core is cut into 0-5, 5-10 and 10-30 cm depth sections. Core
sections from the same depth interval at each site are then composited for chemical
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analysis (i.e. 12 samples for each cell: 4 at 0-5 cm depth, 4 at 5-10 cm depth, 4 at
10-30 cm depth).

C. Cela: There are 6 sites in Cell 3. At each of these sites, three
replicate samples consisting of 3 cores each are collected (a total of 9 cores per
site). The laboratory thus receives 54 cores from this cell. At the laboratory, each
core is cut into 0-5, 5-10 and 10-30 cm depth sections. Sections from the same
depth interval for each replicate at a site are then composited for chemical analysis
(i.e. a total of 54 samples: 18 at 0-5 cm depth, 18 at 5-10 cm depth, 18 at 10-30 cm
depth).

3.2 POREWATER COLLECTION -

Porewater will be collected using porewater wells which will have screens installed to
isolate one of the following depths: 0-5 cm, 5-10 cm, or 10-30 cm. Three wells, one for
each depth increment, will be required at each site. The choice of this collection
technique was based on relatively volume of sample needed for chemical analysis.

Each porewater well is composed of a PVC pipe with a well screen (Figure 3). The size
and position of the screen on each well will depend on the desired sampling depth (e.g.,
0-5 cm, 5-10 cm, or 10-30 cm depth increments). The end of the well that enters the soil
is capped with a pointed PVC fitting while the sampling end is closed off using a rubber
stopper. A clear acrylic (or similar inert plastic) tube extends through the rubber stopper
to the base of the well. The acrylic tube is closed to the atmosphere by the attachment
of a small 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.

3.2.1 Porewater Sampling Procedure

1. Each well is evacuated using a peristaltic pump. The well is then allowed to
techarge for approximately 15 minutes or until there is enough volume to meet
sample needs. Run the pump at half speed when sampling the 10-30 cm wells.
Run pump at full speed when sampling the 0-5 and 5-10 cm wells.

2. After the well has been evacuated and before samples are collected, the pH of the
porewater is measured using a compact pH meter.

3. Plastic gloves will be worn when collecting and processing the sample. Because the
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10.

analytes of highest priority come from filtered samples, the filtered samples will be
collected first. Samples will be collected with a peristaltic pump and will be deposit-
ed directly into labeled sample bottles. In-line 0.45 micron filters will be used for
fitered samples.

Each sample is processed immediately (i.e., filtered and preserved, if necessary),
labeled, and stored on ice in a light-tight cooler. The sample preparation, filtering,
and handling protocols used for this study will follow procedures fisted in the
SFWMD’s Laboratory Comprehensive Quality Assurance Plan (Section ___)and the
PPB Environmental Laboratories sampling instruction sheet. Samples will be
transported back to the laboratory within 24 hrs from the time of field collection.
Each sample label will contain the following information:

a. Station designation,

b. Sample replicate information if appropriate

c. Date

The Equipment Blank (EB) samples for QA analysis will be obtained at the start of
each sampling event, after every 20 samples and at the end of the sampling event.
To do this, the sampling system will first be purged with deionized water. The
sample bottles will then be filled with deionized water and processed in the same
manner as the actual samples (i.e., filtered and preserved, if necessary).

The split sample (SS) will be collected concurrently aleng with the sample. This will
be done by alternating between the sample and the split sample bottles when filling
the bottles. Refer to section 6.2.1 for further information concerning QA/QC
frequency.

When collecting the field blank (FB) samples, the lids will be kept off the sample
bottles until all bottles for that sample are filled. Samples will be acidified immedi-
ately before putting on the lids. Refer to section 6.2.1 for further information
concerning QA/QC frequency.

Field personnel will complete all appropriate sections of the SPMP chain-of-custody
and field 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 APA should be delivered to WRED as soon as possible.
Samples going to the contract laboratory are placed in a cooler and completely iced.
Copies of the SPMP chain-of-custody and field data form are sealed in a zip-lock
plastic bag and placed in the cooler. The cooler is then securely taped, addressed
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and put in the proper location for over-night pickup.
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4.0 SAMPLE SUBMISSION PROCEDURES

Sediment and porewater samples will be collected by ESRD personnel and subsequently
delivered to the contract laboratory for analysis. The sample transfer mechanism will be
coordinated with WRED and the contract laboratory. The chain-of-custody sheets will
accompany the samples at all times. These sheets will document the transfer of samples
between departments within the District and between the District and the contract
laboratory.
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5.0 HEALTH AND SAFETY

ESRD personnel will observe all standard District health safety policies that pertain to
conducting field studies while collecting and analyzing ENR sediment and porewater
samples. These policies are detailed in the ENR Safety Manual. Copies of this manual
are available from the Project Manager and are stored in the ESRD offices located in B-
50. Health and safety items of particular importance for this project include the following:

1.

The maximum speed limit is 35 mph on paved roads and 30 mph on unpaved roads
and levees. The narrow roadways on the ENR levees would dictate that maximum
speeds be kept under 30 mph, especially when towing a boat.

Field work shall generally be conducted by crews consisting of at least two people.
The only exception to this rule will be road surveys (e.g., reading staff gauges, bird
censuses, etc.) which are conducted from a vehicle.

No field work will be performed during a thunderstorm or impending lightning. If
threatening weather develops, seek shelter in a building or vehicle.

Personnel will wear a life jacket at all times while working from or riding in a boat
and wading in the marsh.

Personnel shall have access to a cellular phone, radio, or other forms of emergency
communication at all times while working in the field.

Avoid contact with wildlife, especially snakes and alligators.

The District's drug-free and smoke-free workplace regulations in buildings and
vehicles will be adhered to at all times. Do not smoke in the vicinity of boat gas
tanks.

All personnel must have received Hazard Communication Training and have read
and be familiar with Material Safety Data Sheets for H,SO,, HNO,, HCI, pH bufter
solutions, and pH electrolyte filling solution.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL

The Project Manager will issue all field and laboratory personnel a copy of the SPMP
Standard Operating Procedures and will verify that each staff member has read the SOP.
A Quality Control program will be established for the analyses of sediment and porewater.
Results of the QC analyses will be reported along with the regular data by the contract
laboratory to the Project Manager. Any discrepancies in field or laboratory procedures
will be documented by completing a deviation report (see Appendix). Competed deviation
reports will be submitted to the Project Manager for review and appropriate action.
Sample chain-of-custody forms (see Appendix} will document the transfer of samples
between departments within the District and between the District and the contract
laboratory.

The Quality Control Program will consist of the following additional samples collected and
analyzed for each sampling trip.

6.1 SEDIMENT CORE COLLECTION
1. Triplicate cores collected at six randomly selected sites and three vegetation types
in Cell 3.

2.?77?77 One known spike prepared and submitted to the contract laboratory by the
WRED QA laboratory unit.

6.2 POREWATER COLLECTION

6.2.1 Porewater Wells

1. Equipment blank (EB) samples are generated by passing at least 1 L of deionized
water through all field sampling equipment. One EB will be collected prior to field
sampling and additional EBs collected (a) after every 20 field samples and (b) at the
end of sampling if the total number of field samples is not an even multiple of 20,
e.g., if 19 samples are collected then two EBs are required; if 22 samples are
collected then three EBs are required.

2. Split samples (SS) are generated by dividing a single field sample into two separate
samples. One SS will be collected (a) after every 20 field samples and (b) at the
end of sampling if the total number of field samples is not an even multiple of 20,
e.g., if 19 samples are collected then one SS is required; if 22 samples are collected
then two SSs are required.

3. Field duplicate (FD) samples are generated by collecting an additional sample
immediately after the routine field sample using the same procedures. One FD will
be collected (a) after every 10 field samples and (b) at the end of sampling if the
total number of field samples is not an even multiple of 10, e.g., if @ samples are
collected then one FD is required; if 12 samples are collected then two FDs are
required.
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4. Field blank (FB) samples are generated by filing a sample bottle with deionized
water and allowing that bottle to remain open while collecting the routine field
samples. One FB will be collected {a) after every 20 field samples and (b) at the
end of sampling if the total number of field samples is not an even multiple of 20,
e.g., if 19 samples are collected then one FB is required; if 22 samples are collected
then two FBs are required.
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Table 1. Chemical constituents to be measured in ENR sediment and porewater
samples.

POREWATER (Wells)
alkalinity
alkaline phosphatase activity
chloride
conductivity
dissolved organic carbon
total inorganic carbon
total organic carbon
total dissolved phosphorus
ortho-phosphorus
Al - total
Ca - dissolved and total
Fe - dissolved and total
K - dissolved and total
Mg - dissolved and total
Mn - dissolved and total
Na - dissolved and total
NH,
NO,
NO,+NO,
P - hydrolyzable
pH
silica
sulfate
sulfide
total dissolved Kjeldahl nitrogen

SEDIMENT NUTRIENT PROFILES (Soil Cores)
Y%ash
Y% moisture
Al - exchangeable and total
alkalinity
bulk density
Ca - exchangeable and total
cation exchange capacity
chloride
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Table 1. (continued) Chemical constituents to be measured in ENR sediment and
porewater samples.

SEDIMENT NUTRIENT PROFILES (cont.)

conductivity
Fe - exchangeable and total
K - exchangeable and total
Mg - exchangeable and total
Mn - exchangeable and total
Na - exchangeable and total

pH
silica
sulphur
total carbon
total organic carbon
total nitrogen
total phosphorus

PHOSPHORUS FRACTIONATION (Soil Cores)
Incrganic Fractions:
1 Molar KCI SRP
0.1 Molar NaOH SRP
0.1 Molar NaCH TP
0.5 Molar HCI SRP
Residue TP

Organic Fractions:
NaHCO, SRP
NaHCO, TP
Chloroform Treated NaHCO, TP
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Figure 1. ENR site map showing locations of sampling stations.
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- PVC pipe

PVC collar

< Ball valve

/ Coring tube

Figure 2. Schematic of PVC sediment core device used to collect core samples in the
ENR.
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q—— Clamp

Impermeable

|- hose

-g4—— Raubber stopper

Plastic tube

—— PVC pipe

Slotted
—— 7 well screen

Figure 3. Schematic of PVC well used to collect porewater samples in the ENR.
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STANDARD OPERATING PROCEDURE DISTRIBUTION LIST

PERSONNEL

DATE
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STANDARD OPERATING PROCEDURE DISTRIBUTION LIST

PERSONNEL DATE
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APPENDICES
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EVERGLADES SYSTEMS RESEARCH DIVISION
PROJECT DEVIATION REPORT

Project Name:

Sampling Program:

Report Submitted By: Date:

Description of Deviation:

Probable Impact of Deviation on Data:

Corrective Action to Prevent Deviation From Reoccurring in the Future:

Project Scientist: Date:

Project Manager: Date:




