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P Before filtering, designate one member of the processing team as Clean
Hands (CH) and another member as Dirty Hands (DH) if using the
CH/DH method (NFM 4).

D Wear appropriate, disposable, powderless gloves throughout the process.
Vinyl gloves are adequate for inorganic-constituent sampling.

D Filter the samples within a processing chamber to minimize the possibil-
ity of contamination.

521.A Capsule-Filter Procedure

The capsule filter is a disposable, self-contained unit composed of a pleated
filter medium encased in a plastic housing that can be connected in-line to a
sample-delivery system (such as a submersible or peristaltic pump) that
generates sufficient pressure (positive or negative) to force water through the
filter. Filter media are available in several other pore sizes, but 0.45 um is the
pore size used routinely for most studies at this time. The capsule filter is
required for most studies when filtering samples for trace-element analysis
and is recommended when filtering samples for major-ion or other inorganic-
constituent analyses.

The following instructions implement Clean Hands/Dirty Hands (CH/DH)
techniques and the other QA procedures that are required for trace-element
samples with analyte concentrations at the parts-per-billion (ppb) level and
that are recommended as good field practice for all samples.

P The DH team member performs operations that are outside of the process-
ing chamber and the CH team member performs operations inside the
chamber. DH and CH must wear appropriate disposable, powderless
gloves (gloves).

P Preclean capsule filters (step 5 below) before leaving for the field to save
field time.

Fill bottles for filtered samples in this sequence:
FA (trace elements) =» FAM (mercury) =¥ FA and

FU (major ions) =» FCC or FCA (nutrients) =
FAR and all other samples.

Revise the above sequence to: FA (trace elements and cations) ->
FAM (mercury) -> FCC or FCA (nutrients) -> FU (anions) -> FAR ->
DOC and all other samples.
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Capsule Filter requires 2-L rinse of IBW
or DIW

To prepare the work space, sample bottles, and capsule filter:

1. CH/DH: Put on one or several layers of gloves.

PROCESSING OF WATER SAMPLES—

2. CH: Assemble processing chamber, attach chamber cover, and change
gloves. Place capsule filter and sample bottles into chamber, and run dis-

charge end of peristaltic pump tubing into the chamber. Open DIW’ con-

tainer and cover it with a plastic bag to prevent contamination from

airborne particulates.

3. CH/DH: (CH) Insert intake end of peristaltic pump tubing through the

plastic covering and into a I-L container of DIW.

a. (DH): Attach tubing to peristaltic pump head and pump DIW to fill

tubing.

b. Discharge waste rinse water through a sink funnel or a toss (waste)

bottle.

4. Discard DIW stored in DIW-prerinsed sample bottles. If sample bottles

were not DIW-prerinsed by field personnel:
Wearing gloves, rinse off exterior of each bottle.

Pour DIW into bottle until about one-tenth full.

Cap bottle and shake vigorously about five times.
Uncap and empty bottle.

Repeat b—d of step 4 twice (for a total of three times).

- ® 2 o T o

Recap bottles until ready to field rinse.

"Office of Water Quality Technical Memorandum 92.01 describes the quality required of the

deionized water.

Processing of Water Samples (Version 2, 4/02)
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5.

Clean the capsule filter. If the capsule filter was precleaned, go to the
sections that follow on “To filter a composite sample” or “To filter a
pumped sample,” as appropriate. The steps below comprise sufficient
precleaning of the filter for inorganic analytes at the parts-per-billion
(ppb) concentration level. More rigorous precleaning procedures that
include rinsing with trace-metal-grade hydrochloric acid are required for
samples containing ppb concentrations of target analytes (table 5-3).
Only CH touches those portions of tubing that will be in direct con-
tact with the DIW or capsule filter.

a. CH: In the processing chamber, remove capsule filter from
protective bags.

b. CH/DH: Pump 1

Attach pump tubing to inlet connector of capsule filter, keeping
tubing as short as possible. Make sure direction of flow
through capsule filter matches the direction-of-flow arrow
on the side of the capsule.

To help minimize aeration of the sample (usually for ground-

water samples), secure a short length of clean fluorocarbon
polymer tubing onto capsule filter outlet to extend into the

sample bottle bottle can be filled from the bottom up.
EI IW through capsule filter; discharge waste

rinse water through a sink funnel or to a toss bottle.

DH operates the pump at a low speed.

CH inverts the capsule filter so the arrow on the housing is
pointing up. (This expels trapped air from the capsule during
initial filling; do not allow water to spray onto the chamber
walls.)

c. DH: Remove tubing from DIW reservoir and continue to operate
pump in forward mid-range speed position to drain as much of the
DIW that remains in the capsule filter as possible. While pump is
operating, shake capsule filter to help remove any entrained DIW.

d. CH: Detach capsule filter from peristaltic pump tubing, putitinto a
clean, sealable plastic bag, and place in a corner of the processing
chamber until ready for use.

Filtration procedures differ somewhat, depending on how the sample is
collected. If the sample is collected using discrete collection equipment, such
as the surface-water bag or bottle sampler or ground-water bailer, use the
procedures described below in "To filter a composite sample." If the sample
is collected by pumping it directly from the source, use the procedures
described below in "To filter a pumped sample." Ground-water samples
usually are not collected as a composite. If samples are to be withdrawn from

Capsule Filter requires 2-L rinse of IBW or DIW

U.S. Geological Survey TWRI Book 9

Chapter A5 (Version 2, 4/02)


toden
Sticky Note
2-L

toden
Highlight

toden
Text Box
Capsule Filter requires 2-L rinse of IBW or DIW


PROCESSING OF WATER SAMPLES—

a well using a bailer, consider using a bailer to which the capsule filter or
other filtration device can be connected inline to the bailer bottom-emptying
device. Pouring a sample from the top of the bailer into another receptacle
aerates the sample and therefore is not a generally recommended procedure
for processing ground-water samples.

To filter a composite sample (generally for surface water):

1. Field rinse peristaltic pump tubing with the water to be sampled.
a. CH: Rinse the outside of each end of the peristaltic pump tubing.

b. CH: Transfer intake end of peristaltic pump tubing into composite
sample. If a churn splitter is used, transfer intake end of peristaltic
pump tubing through churn funnel and reseal plastic bag around the
tubing.

c. DH: Start peristaltic pump to slowly pump sufficient sample to
completely fill pump tubing.

d. CH: Discard rinse water through the sink funnel or into a toss bottle
or other receptacle and dispose of appropriately. Prevent water from
ponding in the processing chamber.

e. DH: Stop peristaltic pump after tubing is field rinsed.

2. Field rinse capsule filter:
a. CH: Remove cleaned capsule filter from plastic bag and attach
discharge end of the peristaltic pump tubing to the inlet connector
on the capsule filter.

» A clean, small plastic hose clamp may be used to secure the
discharge end of the tubing to the capsule filter inlet connector.

» Check that the direction of sample flow through the capsule filter
matches the direction of the arrow on the capsule.

b. DH: Operating the pump at low speed, pump sample through the
tubing to the capsule filter.

c. CH: Turn capsule filter so that the outlet is pointing up (arrow on
capsule housing is pointing up) and flow of the sample forces
trapped air out of the capsule filter while it is filling. Do not let
sample spray onto chamber cover.

» The chamber cover must be changed if sample has sprayed onto
it.

» If some water that sprayed onto the chamber cover has dripped
into the sample bottle, discard the bottle, change the cover, and
collect a new sample.

Processing of Water Samples (Version 2, 4/02) Filtered Samples
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d. DH: Stop the peristaltic pump as soon as the capsule filter is full of

sample and all air in the capsule filter has been expelled.

TECHNICAL NOTE: The goal is to minimize clogging
the filter medium with suspended materials by
minimizing the volume of sample that will be used to
field-rinse the filter.

Collect sample filtrate.

a.

CH: Check that there is a tight connection between the pump tubing
and the capsule filter.

DH: Check that the intake tube is properly inserted in the sample
and start the pump.

CH: Collect a maximum of 25 mL of the water to be sampled as it
discharges through the filter. Do not exceed 25 mL.

CH: Field rinse a precleaned 250-mL FA bottle for trace-element
sample only with sample filtrate.

DH: Stop the pump in time to prevent losing filtrate to waste.

CH: Cap bottle, shake vigorously, and then discard rinse water into
appropriate receptacle.

DH: Start pump and resume flow from pump to the filter.

CH: Filter only the next 200 mL of the sample into the trace-
element FA bottle (fill to top of upper lip of standard 250-mL
polyethylene bottle). Cap bottle securely and set aside for chemical
treatment.

DH: Stop the pump after the trace-element/major ion FA bottle is filled.

If a filtered mercury sample is required, restart pump and repeat
steps 3a—c, substituting a FAM bottle for the FA bottle.

CH: Field rinse any remaining sample bottles for inorganic
analyses. Use no more than a total of 100 mL of filtrate per
capsule filter to field rinse any remaining bottles for filtered
sample. Do not rinse the DOC bottle.

Fill remaining bottles in the following order: (1) nutrients and

major anions (including alkalinity), (2) radiochemicals

(Appendix A5-A), and (3) stable isotopes. Cap each bottle immediately
after filling. Collect capsule-filtered dissolved organic carbon (DOC) last.

Note: Page revised 2/27/2009.
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To filter a pumped sample (usually ground water):

Ground-water samples usually are withdrawn from a well by means of a
submersible pump. Note that this method might be appropriate for some
surface-water samples. The capsule filter or other filter assembly is
connected inline with the sample tubing in order to collect samples directly
from the well.

»  When sampling ground water, DH should check that the turbidity values
recorded at the end of purging have remained stable. Equipment changes
or adjustments that disrupt sample flow can affect sample turbidity and
should be avoided. If sample flow is disrupted, pump for several minutes
until ambient turbidity values are reestablished.

P Maintain a smooth, uniform flow. Do not stop pump or divert flow from
capsule filter or other filter assembly during bottle field rinse or filtration,
if possible.

TECHNICAL NOTE: If using a three-way valve, changing the
setting to divert the flow of sample being pumped to the filter with
a submersible pump can cause air bubbles to form, can air-block
the filtration equipment, and can cause changes in pumping rate
that could result in increased turbidity. These effects should be
avoided to preserve sample integrity; therefore, flow to the filter
should not be stopped until all filtration is complete.

1. Field rinse the capsule filter with sample water:
a. CH: Ensure that the sample line is full of sample and free of
bubbles; then attach the discharge end of the sample line to the inlet
connector on the capsule filter.

 Practice your technique for attaching the capsule filter to the
tubing carrying flowing water so that water does not spray onto
chamber walls.

» Check that the direction of flow matches the direction of the
arrow on the capsule.

b. DH: Adjust the sample flow through the sample line to the capsule
filter, keeping a slow rate of flow.

c. CH: Turn the capsule filter so the outlet is pointing up (arrow on
capsule housing is pointing up) and the flow of sample forces
trapped air out while the capsule filter is filling.

» Do not allow water to spray onto chamber walls.

» The capsule filter should be full of sample. No air should be left
in the capsule filter.

Processing of Water Samples (Version 2, 4/02) Filtered Samples
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d. Field rinse bottles for inorganic-constituent filtered samples with
sample filtrate (section 5.0.3). Use bottles that were already rinsed
three times with DIW. Determine whether the potential clogging of
pores in the filter medium is of concern for your samples (see
TECHNICAL NOTE below).

CH: Fill a 250-mL FA bottle for trace elements with 25 mL of
sample filtrate; cap, shake vigorously, and discard rinse water into
appropriate receptacle.

CH: Fill a FA bottle for trace elements with about 200 mL of sample
filtrate (to top of upper lip of 250 mL bottle). Cap bottle and set
aside for chemical treatment.

CH: If a mercury sample is required, field rinse and fill a FAM
bottle using the same procedure as for the 250-mL FA bottle.

CH: Field rinse remaining bottles, trying to use no more than an
additional 100 mL of sample filtrate. Do not rinse the DOC bottle.

TECHNICAL NOTE: Depending on sample turbidity and
composition, the nominal pore size of filter media tends
to decrease as the volume of sample passed through the
filter increases because pores are clogged by sediment
loading or mineral precipitation on the filter (Horowitz
and others, 1994). Ground water with turbidity <5 NTU
should not affect filter pore size appreciably. To minimize
the chance of filter clogging, limit the volume of sample
passed through the filter by eliminating the field rinse—
be sure that you use clean bottles and fill them one after
the other. For ground-water sampling, do not stop the
pump during the field-rinse and sampling process.

e. CH: Collect sample filtrate immediately into any remaining bottles
in the following sequence (flow rate should be slow enough to avoid
splashing sample out of the bottle): (1) nutrients and major anions
(including alkalinity sample for field titration), (2) radiochemicals
(check Appendix A5-A for bottle-rinse and filtration requirements,
(3) stable isotopes, (4) capsule-filtered dissolved organic carbon (DOC).

f. CH: Cap each bottle immediately.

Rinse FA, FU, FAM, FCA, and FCC bottles

with filtered sample—not with raw sample.

Note: Page revised 2/27/20009.
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After collecting filtered samples:

1. CH: If samples require chemical treatment, place FA bottles in the pres-
ervation chamber and go to section 5.4.
2. For filtered samples that do not require chemical treatment:
a. CH: Set samples outside processing chamber.

b. DH: Check that information on the bottle label is correct and
complete.

c. DH: Pack samples that require chilling in ice or refrigerate
immediately.

d. DH: Pack remaining samples for shipping (section 5.5).

3. Rinse all reusable equipment with DIW immediately—before equipment
dries.

» CH: If equipment will be reused at another site before returning
to the office, rinse immediately with DIW and field clean tubing
and other sample-wetted parts of the equipment using the
prescribed cleaning procedures (NFM 3).

» CH: If equipment or tubing will not be reused before returning
to the office, rinse immediately with DIW and store rinsed tubing
and equipment in plastic bags for office or laboratory cleaning.

4. Discard the capsule filter after filtering each sample—do not reuse.
5. Document the filtration procedures used on field forms and in field notes.

Use of the 0.45-um disposable capsule
filter for trace-element samples is

required for many USGS programs.

Processing of Water Samples (Version 2, 4/02) Filtered Samples




	National Field Manual Cover
	National Field Manual Table of Contents
	Chapter1_v2
	ABSTRACT
	INTRODUCTION
	PURPOSE AND SCOPE
	REQUIREMENTS AND RECOMMENDATIONS
	FIELD MANUAL REVIEW AND REVISION
	ACKNOWLEDGMENTS

	 A1.PREPARATION FOR WATER SAMPLING
	1.0 FIELD-PERSONNEL RESPONSIBILITIES
	1.1 FIELD-TRIP PREPARATIONS 
	1.1.1 CHECKLISTS OF EQUIPMENT, SUPPLIES, AND ACTIVITIES
	1.1.2 DATA-QUALITY PLANS AND PREPARATIONS

	1.2 SURFACE WATER 
	1.2.1 SELECTION OF SAMPLING SITES 
	1.2.1.A Flowing-Water Sites
	1.2.1.B Still-Water Sites

	1.2.2 NATIONAL WATER INFORMATION SYSTEM (NWIS) FILES AND FIELD FOLDERS
	1.2.2.A NWIS Files 
	1.2.2.B Field Folders


	1.3 GROUND WATER 
	1.3.1 SITE RECONNAISSANCE AND WELL
	1.3.2 NATIONAL WATER INFORMATION SYSTEM (NWIS) FILES, WELL FILES, AND FIELD FOLDERS
	1.3.2.A NWIS Files 
	1.3.2.B Well Files
	1.3.2.C Field Folders 



	SELECTED REFERENCES AND DOCUMENTS
	Illustrations
	Figure 1-1. Example of a presampling activities checklist.
	Figure 1-2. Checklist for contents of surface-water-sampling field folder.
	Figure 1-3. Example of a well-information checklist for a well file and field folder.
	Figure 1-4. Checklist for contents of ground-water-sampling field folder.
	Figure 1-5. Example of (A) site- and well-location maps and (B) well-site sketch.
	Figure 1-5. Example of (A) site- and well-location maps and (B) well-site sketch--Continued

	Tables
	Table 1-1. Minimum information required for electronic storage of site and surface-water- quality data in the U.S. Geological Survey (USGS) National Water Information System (NWIS)
	Table 1-2. Considerations for well selection and well installation
	Table 1-3. Example of ground-water site-reconnaissance activities
	Table 1-4. Minimum information required for electronic storage of site and ground-water-quality data in the U.S. Geological Survey (USGS) National Water Information System (NWIS)
	[GWSI, Ground-Water Site Inventory; QWDATA, Quality of Water Data]



	Chapter 2 v2
	SELECTION OF EQUIPMENT FOR WATER SAMPLING
	Revised 2002 by Susan L. Lane, Sarah Flanagan, and Franceska D. Wilde Edited by Franceska D. Wilde, Dean B. Radtke, Jacob Gibs, and Rick T. Iwatsubo
	SELECTION OF A2. EQUIPMENT FOR WATER SAMPLING
	Chapter A2. SELECTION OF EQUIPMENT FOR WATER SAMPLING
	Revised 2002 by Susan L. Lane, Sarah Flanagan, and Franceska D. Wilde
	Edited by Franceska D. Wilde, Dean B. Radtke, Jacob Gibs, and Rick T. Iwatsubo
	ABSTRACT
	INTRODUCTION
	PURPOSE AND SCOPE
	REQUIREMENTS AND RECOMMENDATIONS
	FIELD MANUAL REVIEW AND REVISION
	ACKNOWLEDGMENTS
	Chapter A2. SELECTION OF EQUIPMENT FOR WATER SAMPLING
	Revised 2002 by Susan L. Lane, Sarah Flanagan, and Franceska D. Wilde
	Edited by Franceska D. Wilde, Dean B. Radtke, Jacob Gibs, and Rick T. Iwatsubo
	CHEMICAL COMPATIBILITY 2.0 WITH THE WATER SAMPLE
	By D.B. Radtke, F.D. Wilde, S.L. Lane, and Sarah Flanagan
	EQUIPMENT MATERIALS 2.0.1
	2.0.2 DISPOSABLE GLOVES
	BLANK WATER AND 2.0.3 CHEMICAL REAGENTS
	SAMPLE COLLECTION 2.1
	By S.L. Lane, Sara Flanagan, Jacob Gibs, D.B. Radtke, W.E. Webb, and F.D. Wilde
	2.1.1 SURFACE-WATER EQUIPMENT
	2.1.1.A ISOKINETIC DEPTH-INTEGRATING SAMPLERS
	Hand-held samplers
	Cable-and-reel samplers
	2.1.1.B NONISOKINETIC SAMPLERS
	Open-mouth samplers
	Thief samplers
	Single-stage samplers
	Automatic samplers and pumps
	SUPPORT EQUIPMENT 2.1.1.C
	2.1.2 GROUND-WATER EQUIPMENT
	2.1.2.A PUMPS
	Supply-well pumps
	Monitoring-well pumps
	Well-development pumps
	2.1.2.B BAILERS, THIEF SAMPLERS, AND PASSIVE DIFFUSION BAG SAMPLERS
	Bailers and thief samplers
	Passive diffusion bag samplers
	2.1.2.C SUPPORT EQUIPMENT
	SAMPLE PROCESSING 2.2
	By S.L. Lane, Sara Flanagan, M.W. Sandstrom, K.K. Fitzgerald, F.D. Wilde, and D.B. Radtke
	SAMPLE SPLITTERS 2.2.1
	CHURN SPLITTER 2.2.1.A
	2.2.1.B CONE SPLITTER
	2.2.2 PROCESSING AND PRESERVATION CHAMBERS
	2.2.3 FILTRATION SYSTEMS
	INORGANIC CONSTITUENTS 2.2.3.A
	Disposable capsule filter
	Plate-filter assemblies
	2.2.3.B ORGANIC COMPOUNDS
	Metering pump
	Filtration assemblies
	Filter material
	2.2.4 PUMP TUBING
	FIELD VEHICLES 2.3
	By S.L. Lane, Sarah Flanagan, and D.B. Radtke
	LISTS OF EQUIPMENT 2.4 AND SUPPLIES
	By S.L. Lane, Sarah Flanagan, and D.B. Radtke
	CONVERSION FACTORS, SELECTED TERMS, AND ABBREVIATIONS
	CONVERSION FACTORS
	SELECTED TERMS
	SELECTED SYMBOLS
	ABBREVIATIONS
	ABBREVIATIONS-Continued
	SELECTED REFERENCES AND TECHNICAL MEMORANDUMS
	SELECTED REFERENCES FOR SELECTION OF EQUIPMENT FOR WATER SAMPLING
	Water Quality
	Surface Water
	National Water Quality Laboratory (NWQL)
	APPENDIX: CONSTRUCTION OF A COLLAPSIBLE SAMPLE-PROCESSING/PRESERVATION CHAMBER

	Chapter 3_v2
	ABSTRACT
	INTRODUCTION
	PURPOSE AND SCOPE
	REQUIREMENTS AND RECOMMENDATIONS
	FIELD MANUAL REVIEW AND REVISION
	ACKNOWLEDGMENTS

	A3.CLEANING OF EQUIPMENT FOR WATER SAMPLING
	3.1 SUPPLIES FOR EQUIPMENT CLEANING
	3.2 GENERAL CLEANING PROCEDURES
	3.2.1 INORGANIC-CONSTITUENT SAMPLING EQUIPMENT
	3.2.2 ORGANIC-COMPOUND SAMPLING EQUIPMENT

	3.3 SPECIFIC PROCEDURES FOR CLEANING SELECTED TYPES OF EQUIPMENT
	3.3.1 INORGANIC-SAMPLE  BOTTLES
	3.3.2 CHURN SPLITTERS 
	3.3.3 CONE SPLITTERS
	3.3.4 FILTRATION EQUIPMENT 
	3.3.4.A DISPOSABLE FILTRATION DEVICES 
	3.3.4.B PLATE-FILTER ASSEMBLIES AND IN-LINE FILTER HOLDER
	3.3.4.C PRESSURE-FILTRATION AND VACUUM-FILTRATION APPARATUS

	3.3.5 SAMPLE TUBING 
	3.3.6 PROCESSING AND PRESERVATION CHAMBERS AND FLOWTHROUGH CHAMBERS
	3.3.7 RADON SAMPLER
	3.3.8 WELL TAPES
	3.3.9 SURFACE-WATER SAMPLING EQUIPMENT
	 3.3.10 GROUND-WATER SAMPLING EQUIPMENT
	3.3.10.A BAILERS AND OTHER NONPUMPING SAMPLERS
	 3.3.10.B SUBMERSIBLE PUMPS AND SUBMERSIBLE-PUMP TUBING


	3.4  QUALITY CONTROL FOR EQUIPMENT-CLEANING PROCEDURES

	CONVERSION FACTORS AND ABBREVIATIONS
	SELECTED REFERENCES AND
	Illustrations
	Figure 3-1. General sequence for cleaning equipment before sampling for inorganic and (or) organic analytes.
	Figure 3-2. Workplace-laboratory cleaning procedures for equipment used to sample for inorganic constituents.
	Figure 3-3. Field-site cleaning procedures for equipment used to sample for
	Figure 3-4. Cleaning procedures for equipment used to sample for organic compounds.
	Figure 3-5. Cleaning procedures for submersible pumps.
	Figure 3-6. Estimation of cleaning-solution volumes for standpipe, pump, and pump tubing. [From Koterba and others, 1995, table 24.]
	Figure 3-7. Sequence of sample collection to obtain the equipment blank.

	Table
	Table 3-1. Supplies for cleaning equipment used for water-sampling activities
	Table 3-1. Supplies for cleaning equipment used for water-sampling activities-Continued


	Chapter 4_v2
	Abstract
	Introduction
	Purpose and scope
	Requirements and recommendations
	Field manual review and revision
	Acknowledgments

	A4. Collection of Water Samples
	4.0 Responsibilities, field preparations, andpreventing sample contamination
	4.0.1 Responsibilities and field preparations
	4.0.2 Preventing sample contamination

	4.1 Surface-water sampling
	4.1.1 Site files
	4.1.1.A NWIS files
	4.1.1.B Field folders

	4.1.2 Selection of surface-water sampling sites
	4.1.2.A Flowing-water sites
	4.1.2.B Still-water sites

	4.1.3 Sampling at flowing-water and still-water sites
	4.1.3.A Isokinetic, depth-integrated samplingmethods at flowing-water sites
	Equal-width-increment method
	Equal-discharge-increment method
	Single vertical at centroid-of-flow method

	4.1.3.B Nonisokinetic (dip, descrete, and pump)sampling methods at flowing-watersites
	4.1.3.C Guidelines for sampling at still-watersites


	4.2 Ground-water sampling
	4.2.1 Site inventory and site files
	4.2.2 Considerations for collecting representativesamples at wells
	4.2.2.A Well construction and structuralintegrity
	Effects of well construction
	Deterioration of the well structure

	4.2.2.B Well-hydraulic and aquifercharacteristics
	Pumping rate
	Low-yield wells
	Aquifer media with defined paths ofpreferential flow

	4.2.2.C Vulnerability of ground-water samplesto contamination
	Standing borehole water
	Atmospheric and dissolved gases
	Use of sampling equipment
	Well-bottom detritus

	4.2.3 Well purging
	4.2.3.A Standard purge procedure
	4.2.3.B Exceptions to the standard purgeprocedure

	4.2.4 Steps for sampling at wells
	4.2.4.A Supply wells
	4.2.4.B Monitor wells



	4.3 Quality control
	4.3.1 Blank samples
	4.3.1.A Pre-field blanks
	4.3.1.B Field blanks

	4.3.2 Replicate samples
	4.3.2.A Concurrent replicates
	4.3.2.B Sequential replicates
	4.3.2.C Split replicates

	4.3.3 Spike samples
	4.3.4 Reference samples
	4.3.5 Blind samples


	Conversion factors, selected terms, and abbreviations
	Selected references and documents
	Appendixes
	Appendix A4-A. Transit rate and volume guidelinesand filling times for isokinetic samplers
	Appendix A4-B. Instructions related to measuring waterlevels at wells and a sample USGS ground-water-qualityfield form
	Appendix A4-C. Quality-control samples collected by fieldpersonnel for water-quality studies
	Appendix A4-D. Examples from the National Water-QualityAssessment Program related to protocols for collectingblank samples at ground-water sampling sites

	Illustrations
	4-1. Example of a presampling activities checklist
	4-2. Checklist for contents of a field folder for surface-watersampling
	4-3. Relation between intake velocity and sedimentconcentration for isokinetic and nonisokinetic collectionof water samples that contain particulates greater than0.062 millimeters
	4-4. Equal-width-increment method for collection ofwater samples
	4-5. Equal-discharge-increment method for collection ofwater samples
	4-6. Example of discharge-measurement field notes used todetermine the equal-discharge-increment centroid locationsbased on cumulative discharge and far-midpointstationing
	4-7. Example of a checklist for a well file
	4-8. Checklist for contents of a field folder for ground-watersampling
	4-9. Example of (A) site- and well-location maps and(B) well-site sketch
	4-10. Example of a manifold used for well purging andsample collection
	4-11. Estimation of purge volume and purge time
	4-12. Example of a field log for well purging
	4-13. Example of checklist of equipment and supplies to preparefor sampling ground water at wells
	4-14. Example procedure for collecting a field-blank qualitycontrolsample

	Tables
	4-1. Example of work-schedule elements
	4-2. Good field practices for collection of water-qualitysamples
	4-3. Clean hands/dirty hands techniques for water-qualitysampling
	4-4. Minimum information required for electronic storage ofsite and surface-water-quality data in the U.S. GeologicalSurvey National Water Information System
	4-5. Uses and advantages of equal-width-increment (EWI)and equal-discharge-increment (EDI) samplingmethods
	4-6. Example of ground-water site-inventory activities
	4-7. Minimum information required for electronic storage ofsite and ground-water-quality data in the U.S. GeologialSurvey National Water Information System
	4-8. Considerations for maintaining the integrity ofground-water samples
	4-9. Considerations for well selection and well installation
	4-10. Advantages and disadvantages of collecting watersamples from supply wells with permanentlyinstalled pumps
	4-11. Common sources of contamination related tofield activities
	4-12. Common types of blank samples and the questions theyaddress


	chapter 5_v2.2

	Chap5.3.2
	5.3.2 INSTRUCTIONS FOR FIELD USE OF SPIKE  SOLUTIONS FOR ORGANIC-ANALYTE SAMPLES
	5.3.2.A Supplies and Materials
	5.3.2.B Unpacking Equipment and Spike Preparations
	5.3.2.C Sample Coding and Bottle Labeling
	5.3.2.D Laboratory Login and Analytical Services Request Form
	5.3.2.E Field Spiking Instructions
	5.3.2.F Disposal of Used Spiking Materials
	5.3.2.G Shipping Reminders
	Figure 5.3.2-1. Diagram of a Drummond fixed-volume micropipette and available replacement parts. (Diagram provided by Drummond Scientific Company and published with permission.)
	Table 5.3.2-1. Equipment and Supplies for Preparing Matrix Spikes for Organic-Analyte Samples.


	Chap5.6.1.F_v-1.1_4-03
	Chap5.6.4.A_v.2.0
	ERRATA (October 3, 2012)
	ARSENIC SPECIATION 5.6.4.A
	Quality Control
	Calculation of diluent and EDTA volumes
	Sample Processing for Laboratory Arsenic-Speciation Method
	Selected References
	Table 5.6.4.A - 1. Checklist of supplies and equipment required for arsenic speciation using the laboratory-speciation methods
	Figure 5.6.4.A - 1. Worksheet for laboratory-speciation methods to determine arsenic species in water samples


	chap5.6.4.B_v1.0
	5.6.4.B LOW-LEVEL MERCURY 
	Equipment, Supplies, and Equipment-Cleaning Procedures
	Sample Collection
	Sample Processing
	Sample Preservation, Storage, and Shipment
	Selected References
	Figures
	Figure 1. Vacuum-desiccator filtration chamber with a modified Savillex® PFA/PFTE filtration assembly attached. (Photograph by Michael E. Lewis)
	Figure 2. Savillex® PFA/PTFE filtration assembly. (From Savillex Corporation. Published with permission.)
	Figure 3. Wisconsin District Mercury Laboratory (USGS) request-for-analysis form (available on the Internet at http://infotrek.er.usgs.gov/doc/mercry/doc/Analysis_Request_Form.pdf).
	Figure 4. Wisconsin District Mercury Laboratory (USGS) cooler inventory form (available on the Internet at http://infotrek.er.usgs.gov/doc/mercury/doc/Cooler_Inventory_Form.pdf)

	Table
	Table 5-9. Checklist of equipment and supplies used for processing samples for low-level mercury analysis
	Table 5-9. Checklist of equipment and supplies used for processing samples for low-level mercury analysis-Continued


	Chapter 6

	508coverpgs-6-05
	508toc
	page3intro-6-05
	page4intro-6-05
	page5intro-6-05
	page6intro-6-05
	page7intro-6-05

	Chapter 6.0 v2
	6.0 GUIDELINES FOR FIELD-MEASURED 
	6.0.1 QUALITY ASSURANCE 
	6.0.1.A Records
	6.0.1.B Criteria for Performing Field Measurements

	6.0.2 SURFACE WATER 
	6.0.2.A Summary of Surface-Water Sampling Methods 
	Equal-Discharge Increments (EDI)
	Equal-Width Increments (EWI)

	6.0.2.B In situ field-measurement procedures 
	6.0.2.C Subsample field-measurement procedures

	6.0.3 GROUND WATER 
	6.0.3.A Summary of Well-Purging Protocols 
	6.0.3.B Direct Field-Measurement Procedures
	Inline-flow (Flowthrough Cell/Chamber) Procedure
	Downhole (In Situ) Procedure

	6.0.3.C Subsample Field-Measurement Procedures

	6.0.4 SELECTED REFERENCES
	6.0.5 ACKNOWLEDGMENTS 
	Illustrations
	Figure 6.0-1. In situ field-measurement procedures for surface water.
	Figure 6.0-2. Subsample field-measurement procedures for conductivity, pH, and alkalinity of surface water.
	Figure 6.0-3. Sketch of a manifold and flowthrough cell/chamber used during well purging and sample collection (top view) (modified from NFM 4, Figure. 4-10).
	Figure 6.0-4. Example of a field form for recording measurements during well purging (modified from NFM 4, Figure 4-12).
	Figure 6.0-5. Field-measurement procedures for ground water using downhole and flowthrough cell/chamber systems.
	Figure 6.0-6. Subsample field-measurement procedures for conductivity, pH, and alkalinity of ground water.

	Tables
	Table 6.0-1. Stabilization criteria for recording direct field measurements
	Table 6.0-2. Example of field notes for a discharge-weighted conductivity measurement
	Table 6.0-3. Example of field notes for an area-weighted conductivity measurement



	Chapter 6.1_ver2
	6.1 TEMPERATURE 
	6.1.1 EQUIPMENT AND SUPPLIES
	MAINTENANCE, CLEANING, AND STORAGE

	6.1.2 CALIBRATION 
	6.1.2.A CALIBRATION THERMOMETERS
	6.1.2.B FIELD THERMOMETERS 

	6.1.3 MEASUREMENT
	6.1.3.A AIR
	6.1.3.B SURFACE WATER
	6.1.3.C GROUND WATER

	6.1.4 TROUBLESHOOTING
	6.1.5 REPORTING
	SELECTED REFERENCES
	ACKNOWLEDGMENTS
	TABLES
	Table 6.1-1. Equipment and supplies used for measuring temperature1
	Table 6.1-2. Troubleshooting guide for temperature measurement



	chapter 6.2_ver3
	Chapter 6.3_v1.2
	SPECIFIC ELECTRICAL 6.3 CONDUCTANCE
	6.3.1 EQUIPMENT AND SUPPLIES
	6.3.1.A CONDUCTIVITY SENSORS 
	6.3.1.B EQUIPMENT MAINTENANCE

	6.3.2 CALIBRATION 
	6.3.3 MEASUREMENT 
	6.3.3.A SURFACE WATER
	In situ measurement
	Subsample measurement

	6.3.3.B GROUND WATER
	Downhole and flowthrough-chamber measurement
	Subsample measurement


	6.3.4 TROUBLESHOOTING 
	6.3.5 REPORTING 
	SELECTED REFERENCES
	TABLES
	Table 6.3-1. Equipment and supplies used for measuring conductivity1
	Table 6.3-2. Example of cell constants for contacting-type sensors with electrodes and corresponding conductivity ranges
	Table 6.3-3. Correction factors for converting non-temperature-compensated values to conductivity at 25 degrees Celsius, based on 1,000 microsiemens potassium chloride solution
	Table 6.3-4. Troubleshooting guide for conductivity measurement



	chapter 6.4_v2.0
	6.4 pH
	6.4.1 Equipment and supplies
	6.4.1.A pH meters
	6.4.1.B pH electrodes
	6.4.1.C pH buffer solutions

	6.4.2 Maintenance of pH instruments
	6.4.2.A Electrode care and cleaning
	6.4.2.B Reconditioning of liquid-filled electrodes
	6.4.2.C Electrode storage

	6.4.3 Calibration of the pH instrument system
	6.4.3.A Calibration procedure under standard aqueous conditions
	6.4.3.B Calibration for low ionic-strength water
	6.4.3.C Calibration for high ionic-strength water
	6.4.3.D Calibration for the pH sensor in multiparameter instruments

	6.4.4 Measurement
	6.4.4.A pH measurement in surface water
	6.4.4.B pH measurement in ground water

	6.4.5 Troubleshooting
	6.4.6 Reporting
	6.4.7 Selected references
	6.4.8 Acknowledgments
	Illustrations
	6.4–1. Diagram of a combination pH electrode
	6.4–2. Photographs of (A) a flowthrough cell/chamber for use with single-parameter  field-measurement sensors, and (B) a flowthrough cell attached to a  multiparameter sonde
	6.4–3. Diagram showing use of a dual-valve (double stop-cock) Teflon bailer

	Tables
	6.4–1. Equipment and supplies used for measuring pH
	6.4–2. pH electrodes recommended for water having elevated concentrations of sodium and other monovalent major cations, sulfide, cyanide, and ferric chloride
	6.4–3. Troubleshooting guide for pH measurement



	chapter 6.5 v_1.2
	6.5 REDUCTION-OXIDATION  POTENTIAL (ELECTRODE METHOD)
	6.5.1 EQUIPMENT AND SUPPLIES
	6.5.1.A ELECTRODE SELECTION 
	6.5.1.B ZOBELL’S SOLUTION 
	6.5.1.C EQUIPMENT MAINTENANCE

	6.5.2 EQUIPMENT TEST PROCEDURE
	6.5.3 MEASUREMENT 
	6.5.3.A INTERFERENCES AND LIMITATIONS
	6.5.3.B INTERPRETATION

	6.5.4 TROUBLESHOOTING 
	6.5.5 REPORTING
	SELECTED REFERENCES


	chapter 6.6_v4
	6.6.1 Equipment and Supplies
	6.6.1.A Maintenance, Cleaning, and Storage 

	6.6.2 Calibration and Standardization 
	6.6.3 Collection and Processing
	Groundwater 

	6.6.4 Measurement
	6.6.4.A Titration Systems and Procedures
	Digital titrator
	Buret titrator

	6.6.4.B Inflection Point Titration Method
	6.6.4.C Gran Function Plot Method

	6.6.5 Calculations
	6.6.5.A Alkalinity or ANC
	6.6.5.B Carbonate-Speciation Equations
	6.6.5.C Computer-Program Analysis of Titration Data
	Alkalinity Calculator
	Personal Computer Field Form (PCFF)


	6.6.6 Troubleshooting 
	6.6.7 Reporting
	Selected References
	Acknowledgments

	chapter 6.7_v2.1
	6.7 TURBIDITY 
	6.7.1 EQUIPMENT
	6.7.1.A INTERFERENCES AND INSTRUMENT DESIGN
	6.7.1.B DATA STORAGE 
	6.7.1.C INSTRUMENT SELECTION AND MAINTENANCE
	Decision Considerations for Instrument Selection
	Signal-Processing Options
	Maintenance of Turbidity Instruments


	6.7.2 CALIBRATION 
	6.7.2.A CALIBRATION SOLUTION: USE, PREPARATION, AND DILUTION
	6.7.2.B CALIBRATION PROCEDURES
	Benchtop (static) turbidimeter calibration
	Submersible (dynamic) turbidity sensor calibration
	Spectrophotometric turbidimeter calibration


	6.7.3 MEASUREMENT 
	6.7.3.A STATIC (BENCHTOP) DETERMINATION
	6.7.3.B DYNAMIC (SUBMERSIBLE-SENSOR) DETERMINATION
	6.7.3.C SPECTROPHOTOMETRIC DETERMINATION

	6.7.4 QUALITY-ASSURANCE PROCEDURES
	6.7.4.A VARIABILITY 
	6.7.4.B BIAS 

	6.7.5 DATA REPORTING AND INTERPRETATION
	6.7.6 TROUBLESHOOTING
	SELECTED REFERENCES
	Illustrations
	Figure 6.7-1. Photoelectric nephelometer (single-beam design) showing optional additional detectors for ratiometric, backscatter, or transmitted determination of turbidity. [Modified from Sadar (1998)].
	Figure 6.7-2. Decision tree to determine appropriate instrumentation designs for intended turbidity measurements.

	Tables
	Table 6.7-1. Properties of water matrices and their expected effect on turbidity measurement
	Table 6.7-2. Sampling interferences and their expected effect on turbidity measurement
	Table 6.7-3. Summary of instrument designs and capabilities, current reproducible technologies, appropriate applications, and approximate limits
	Table 6.7-4. Reporting units corresponding to turbidity instrument designs
	Table 6.7-5. Equipment and supplies used for measuring turbidity
	Table 6.7-6. Guidelines for reporting turbidity units
	Table 6.7-7. Troubleshooting guide for field turbidity measurement



	chap6.8
	6.8 USE OF MULTIPARAMETER INSTRUMENTS FOR ROUTINE FIELD MEASUREMENTS
	6.8.1 EQUIPMENT AND SUPPLIES 
	6.8.1.A EQUIPMENT TRANSPORT 
	6.8.1.B INSTRUMENT MAINTENANCE AND STORAGE

	6.8.2 CALIBRATION
	6.8.2.A STANDARD USGS CALIBRATION PROCEDURES FOR MULTIPARAMETER INSTRUMENTS
	6.8.2.B SENSOR-SPECIFIC CALIBRATION TIPS
	Temperature
	Specific Electrical Conductance (SC)
	Dissolved Oxygen (DO)
	pH
	Oxidation-Reduction Potential (ORP or Eh)
	Turbidity


	6.8.3 MEASUREMENT
	6.8.3.A SURFACE WATER 
	6.8.3.B GROUND WATER
	6.8.3.C MEASUREMENT TIPS

	6.8.4 TROUBLESHOOTING
	6.8.5 REPORTING
	6.8.6 SELECTED REFERENCES
	6.8.7 ACKNOWLEDGMENTS
	6.8-A APPENDIX 
	Appendix 6.8-A. 

	Tables
	Table 6.8-1. Advantages and limitations of multiparameter instruments for field use
	Table 6.8-2. Specifications and calibration solutions for multiparameter instruments
	Table 6.8-3. General supplies related to field-measurement activities
	Table 6.8-4. Voltage of ZoBell’s solution as a function of temperature for the platinum/silver-silver chloride paired electrodes
	Table 6.8-5. Standard criteria for stabilization of common multiparameter-instrument sensors
	Table 6.8-6. General guidelines for use of amperometric and luminescent dissolved-oxygen sensors on multiparameter instruments
	Table 6.8-7. Troubleshooting tips for use of multiparameter instruments
	Table 6.8-8. USGS guidelines for reporting field-measurement values



	Chapter 7
	Chapter 7.0_v2_BOD
	FIVE-DAY BIOCHEMICAL 7.0 OXYGEN DEMAND
	7.0 Five-day biochemical oxygen demand BOD-3
	7.0.1 Equipment and supplies 6
	7.0.2 Sample collection and storage 9
	7.0.3 Five-day test for biochemical oxygen demand 11
	7.0.3.A Sample preparation 11
	7.0.3.B Interferences 13
	7.0.3.C BOD5 test procedure 14
	7.0.4 Calculations 19
	7.0.5 Troubleshooting 20
	7.0.6 Reporting 21
	Illustrations
	7.0-1. Biochemical oxygen demand curves: (A) typical carbonaceous-demand curve showing the oxidation of organic matter, and (B) typical carbonaceous- plus nitrogeneous-demand curve showing the oxidation of ammonia and nitrite 4
	7.0-2. Example of a 5-day biochemical oxygen demand worksheet 18
	Tables
	7.0-1. Equipment, supplies, chemical reagents, and preparation of dilution water and chemical solutions used in the procedure for determination of 5-day biochemical oxygen demand BOD-7
	7.0-2. Recommended sample volumes for the 5-day biochemical oxygen demand test 13
	7.0-3. Troubleshooting guide for the 5-day biochemical oxygen demand test 20
	FIVE-DAY BIOCHEMICAL 7.0 OXYGEN DEMAND
	7.0.1 EQUIPMENT AND SUPPLIES
	SAMPLE COLLECTION 7.0.2 AND STORAGE
	FIVE-DAY TEST FOR 7.0.3 BIOCHEMICAL OXYGEN DEMAND
	SAMPLE PREPARATION 7.0.3.A
	INTERFERENCES 7.0.3.B
	7.0.3.C BOD5 TEST PROCEDURE
	CALCULATIONS 7.0.4
	7.0.5 TROUBLESHOOTING
	REPORTING 7.0.6

	chapter 7.1_ver2.0
	7.1 FECAL INDICATOR BACTERIA
	7.1.1 SAMPLING EQUIPMENT AND EQUIPMENT STERILIZATION PROCEDURES
	7.1.1.A AUTOCLAVING
	7.1.1.B FLAME STERILIZATION OF THE HYDROSOL“ FIELD FILTRATION UNIT
	7.1.1.C STERILIZATION OF EQUIPMENT BY ULTRAVIOLET IRRADIATION
	7.1.1.D STERILIZATION OF EQUIPMENT WITH SODIUM HYPOCHLORITE

	7.1.2 SAMPLE COLLECTION, PRESERVATION, STORAGE, AND HOLDING TIMES
	7.1.2.A SURFACE-WATER SAMPLE COLLECTION
	Depth- and width-integrating methods
	Point-sampling methods

	7.1.2.B GROUND-WATER SAMPLE COLLECTION
	Supply wells
	Monitoring wells

	7.1.2.C BED-SEDIMENT SAMPLE COLLECTION
	7.1.2.D SAMPLE PRESERVATION, STORAGE, AND HOLDING TIMES

	7.1.3 IDENTIFICATION AND ENUMERATION METHODS
	7.1.3.A CULTURE MEDIA AND REAGENTS
	7.1.3.B PROCESSING BED SEDIMENTS 
	7.1.3.C MEMBRANE FILTRATION 
	7.1.3.D ENZYME SUBSTRATE TESTS IN THE PRESENCE-ABSENCE FORMAT
	7.1.3.E ENZYME SUBSTRATE TESTS IN THE MOST-PROBABLE-NUMBER FORMAT

	7.1.4 CALCULATING AND REPORTING FECAL INDICATOR BACTERIA DENSITIES
	7.1.5 Selected References 
	7.1.6 Acknowledgments
	llustrations
	Figure 7.1–1. Procedure to flame sterlize the Millipore Hydrosol“ field filtration unit.
	Figure 7.1–2. Preparation of sample volumes by dilution.
	Figure 7.1–3. Steps in membrane-filter procedure.
	Figure 7.1–4. Method for counting colonies on gridded membrane filters.
	Figure 7.1-5. Photographs of typical colonies of fecal indicator bacteria on culture media.

	Tables
	Table 7.1–1. Recreational water criteria under the Beaches EnvironmentalAssessment and Coastal Health Act of 2000 (U.S. Environmental Protection Agency,2004).
	Table 7.1–2. Equipment and supplies used for membrane-filtration and liquid broth analyses (presence-absence or most-probable-number format) for fecal indicator bacteria in water or sediment samples.
	Table 7.1–3. Equipment cleaning and sterilization procedures
	Table 7.1–4. Recommended times to autoclave media and materials. [°C, degrees Celsius; mL, milliliters]
	Table 7.1–5. Summaries of equipment for sample collection, procedures for sample preservation, and holding times for indicator bacteria
	Table 7.1–6. Fecal-indicator test media, typical applications, incubation times and temperatures, and types of rinse or dilution water.
	Table 7.1–7. Positive- and negative-control test organisms for specific media types
	Table 7.1–8. Detection ranges achieved by analyzing various sample-watervolumes by membrane filtration
	Table 7.1–9. Test (medium type), ideal colony count range, and typical colony color, size, and morphology for indicator bacteria colonies



	Chapter 7.2

	FECAL INDICATOR 7.2 VIRUSES
	7.2 Fecal indicator viruses FIV-3
	7.2.1 Sampling equipment and equipment sterilization procedures 5
	7.2.2 Sample collection, preservation, transport, and holding times 9
	7.2.2.A Surface-water sample collection 10
	Depth-and-width-integrating methods 11
	Hand-dip method 12
	7.2.2.B Ground-water sample collection 14
	Supply wells 14
	Monitoring wells 15
	7.2.2.C Sample preservation, transport, and holding times 19
	7.2.3 Laboratory methods 20
	7.2.3.A Single-agar layer method 20
	7.2.3.B Two-step enrichment method 21
	7.2.4 Calculation and reporting of fecal indicator viruses 23
	Tables
	7.2-1. Equipment cleaning and sterilization procedures FIV-6
	7.2-2. Summary of equipment for sample collection and procedures for sample preservation of fecal indicator viruses 10
	FECAL INDICATOR 7.2 VIRUSES
	SAMPLING EQUIPMENT AND 7.2.1 EQUIPMENT STERILIZATION PROCEDURES
	SAMPLE COLLECTION, 7.2.2 PRESERVATION, TRANSPORT, AND HOLDING TIMES
	7.2.2.A SURFACE-WATER SAMPLE COLLECTION
	Depth-and-width-integrating methods
	Hand-dip method
	7.2.2.B GROUND-WATER SAMPLE COLLECTION
	Supply wells
	Monitoring wells
	SAMPLE PRESERVATION, 7.2.2.C TRANSPORT, AND HOLDING TIMES
	7.2.3 LABORATORY METHODS
	7.2.3.A SINGLE-AGAR LAYER METHOD
	TWO-STEP ENRICHMENT METHOD 7.2.3.B
	CALCULATION AND REPORTING 7.2.4 OF FECAL INDICATOR VIRUSES

	Chapter 7.3

	PROTOZOAN PATHOGENS 7.3
	7.3 Protozoan pathogens PP-3
	7.3.1 Sterilization procedures for sampling equipment 6
	7.3.1.A Sodium hypochlorite sterilization method 8
	7.3.1.B Alternative sterilization method 9
	Equipment washing 9
	Autoclaving 10
	7.3.2 Sample collection, preservation, transport, and holding times 12
	7.3.2.A Sample collection 14
	Quality control 16
	Isokinetic sampling methods 17
	Hand-dip sampling method 18
	7.3.2.B Sample preservation, transport, and holding times 19
	7.3.3 Laboratory method: USEPA Method 1623 22
	7.3.4 Calculation and reporting of protozoan pathogens 24
	7.3-1. Photograph showing samples for protozoan pathogens collected in a sterile 1-liter or 3-liter bottle and composited into a 10-liter sterile cubitainer PP-15
	7.3-1. Summary of equipment cleaning and sterilization procedures 7
	7.3-2. Summary of equipment and sample-preservation procedures used for surface-water sample collection for protozoan pathogen analysis 13
	PROTOZOAN PATHOGENS 7.3
	7.3.1 STERILIZATION PROCEDURES FOR SAMPLING EQUIPMENT
	7.3.1.A SODIUM HYPOCHLORITE STERILIZATION METHOD
	ALTERNATIVE STERILIZATION 7.3.1.B METHOD
	Equipment Washing
	Autoclaving
	7.3.2 SAMPLE COLLECTION, PRESERVATION, TRANSPORT, AND HOLDING TIMES
	7.3.2.A SAMPLE COLLECTION
	Quality Control
	Isokinetic Sampling Methods
	Hand-Dip Sampling Method
	SAMPLE PRESERVATION, 7.3.2.B TRANSPORT, AND HOLDING TIMES
	7.3.3 LABORATORY METHOD: USEPA METHOD 1623
	7.3.4 CALCULATION AND REPORTING OF PROTOZOAN PATHOGENS

	chapter 7.4
	ALGAL BIOMASS 7.4
	7.4.1 PRESAMPLING CONSIDERATIONS  AND PLANS
	7.4.1.A SELECTING A CHLOROPHYLL EXTRACTION METHOD
	7.4.1.B COLLECTING ANCILLARY DATA 
	Continuous monitoring
	Measures of light availability: Secchi disks and light meters

	7.4.1.C EQUIPMENT AND SUPPLIES
	7.4.1.D QUALITY CONTROL

	7.4.2 IN VIVO MEASUREMENT OF CHLOROPHYLL AND PHYCOCYANIN
	7.4.2.A SENSOR RANGE
	7.4.2.B CALIBRATION
	7.4.2.C INTERFERENCES
	7.4.2.D DATA QUANTIFICATION 
	7.4.2.E DATA INTERPRETATION 
	7.4.2.F QUALITY CONTROL 

	7.4.3 PHYTOPLANKTON SAMPLING PROCEDURES FOR CHLOROPHYLL a AND PARTICULATE ORGANIC CARBON
	7.4.3.A COLLECTING SAMPLES FROM  WADEABLE STREAMS
	7.4.3.B COLLECTING SAMPLES FROM LAKES,  RESERVOIRS, AND LARGE RIVERS

	7.4.4 PERIPHYTON SAMPLING 
	7.4.4.A MICROALGAE CHLOROPHYLL  AND ASH-FREE DRY MASS SAMPLING METHODS
	Epilithic habitat sampling methods
	Epidendric habitat sampling: Cylinder scrape (snag) method
	Episammic and epipelic habitat sampling: inverted petri dish method

	7.4.4.B MACROALGAE AND MACROPHYTE ASH-FREE DRY MASS SAMPLING METHODS

	7.4.5 SAMPLE PROCESSING AND PRESERVATION
	7.4.5.A FILTERING SAMPLES FOR CHLOROPHYLL a, ASH-FREE DRY MASS, AND PARTICULATE ORGANIC CARBON
	7.4.5.B MEASURING MACROALGAL AND MACROPHYTE DRY MASS
	7.4.5.C SAMPLE HOLDING TIMES 

	7.4.6 Field-data documentation, labeling, and sample packaging and shipping
	7.4.6.A Review of field forms and sample labels
	7.4.6.B Packaging and shipping microalgal samples

	7.4.7 Selected references for algal biomass indicators
	7.4.8 Acknowledgments
	APPENDIX 7.4–A. Examples of Field Forms
	Figure 1. Quantitative Phytoplankton Field Form
	Figure 2. Quantitative Targeted-Habitat Periphyton Field Form
	Figure 3. Quantitative Macroalgae Field Form
	Figure 4. Periphyton Abundance Survey Field Form

	Figures
	Figure 7.4 -1. Chlorophyll pigments in the filaments of the green alga Zygnema. (Photo provided by Morgan L. Vis, Ohio University, 2007.)
	Figure 7.4-2. Example of midrange concentration results for six methods of chlorophyll a analysis (from Edward T. Furlong, U.S. Geological Survey, written commun., 2006).
	Figure 7.4-3. Lowering a Secchi disk into water. (Photo provided by Kent State University, Ohio.)
	Figure 7.4-4. Examples of (A) light meter and sensor disk, and (B) a light-penetration measurement using a light meter and light-sensor disk. (Photographs by S. Mark Nelson, Bureau of Reclamation.)
	Figure 7.4–5. Photographs of sampling methods for collecting periphyton.(Photographs are by U.S. Geological Survey employees: a–c and f by Richard Frehs, d by Stephen Porter, e by Carmen Burton.)
	Figure 7.4-6. Examples of (A) filamentous green algae (Cladophora), and (B) Water Stargrass (Heteranthera dubia) a rooted macrophyte in the Yakima River, Washington. (Photographs by Kurt Carpenter, U.S. Geological Survey.)
	Figure 7.4-7. Steps for processing algal samples.

	Tables
	Table 7.4-1. Advantages and disadvantages of three U.S. Environmental Protection Agency laboratory extraction methods commonly used to measure the concentration of photosynthetic pigments.
	Table 7.4-2. Comparison of instrumental detection limits for chlorophyll a, phaeophytin, and chlorophyll b
	Table 7.4-3. Similarities and differences between chlorophyll extraction analytical methods (Edward T. Furlong, U.S. Geological Survey, written commun., 2006)
	Table 7.4-4. Suggested ancillary data for chlorophyll and biomass sampling.
	Table 7.4-5. Example checklist of basic and ancillary field supplies and sampling equipment used in the collection of algal samples
	Table 7.4-6. Example checklist of equipment and supplies used in the processing of algal samples
	Table 7.4-7. In vivo chlorophyll and phycocyanin measurement: advantages and disadvantages
	Table 7.4-8. Phytoplankton sampler types: advantages and disadvantages
	Table 7.4-9. Recommended quantitative periphyton sampling devices or methods for common microhabitat and substrate types
	Table 7.4-10. Example of log-in codes for submitting samples of chlorophyll a, ash-free dry mass, and particulate organic carbon to the USGS National Water Quality Laboratory.



	chapter 
7.5
	7.5 CYANOBACTERIA IN LAKES AND RESERVOIRS
	7.5.1 LIGHT INTENSITY AND THERMAL STRATIFICATION IN LAKES AND RESERVOIRS
	7.5.2 CYANOBACTERIA, TOXINS, AND TASTE-AND-ODOR COMPOUNDS
	7.5.2.A CYANOBACTERIAL ABUNDANCE, OCCURRENCE, AND DISTRIBUTION
	7.5.2.B TOXINS
	7.5.2.C TASTE-AND-ODOR COMPOUNDS

	7.5.3 TEMPORAL AND SPATIAL VARIABILITY OF CYANOBACTERIA
	7.5.3.A TEMPORAL VARIABILITY 
	7.5.3.B SPATIAL VARIABILITY 

	7.5.4 STUDY OBJECTIVES AND DESIGNS
	7.5.5 SAMPLE COLLECTION
	7.5.5.A SINGLE-GRAB AND COMPOSITE SAMPLES 
	Grab Samples
	Composite samples

	7.5.5.B SURFACE SAMPLES
	7.5.5.C DISCRETE-DEPTH SAMPLES 
	7.5.5.D DEPTH-INTEGRATED SAMPLES
	Continuous Depth-Integrated Samples
	Discontinuous Depth-Integrated Samples

	7.5.5.E QUALITY CONTROL
	7.5.5.F ANCILLARY DATA

	7.5.6  SAMPLE HOLDING TIME, PROCESSING, AND SHIPPING
	7.5.6.A SAMPLE HOLDING TIME 
	7.5.6.B SAMPLE PROCESSING
	Toxin and Taste-and-Odor Samples
	Cyanobacterial (Phytoplankton) Samples

	7.5.6.C SAMPLE SHIPPING

	 7.5.7 ANALYTICAL TECHNIQUES
	7.5.8 SAFETY CONSIDERATIONS 
	7.5.9 REPORTING OF CYANOBACTERIAL POPULATIONS, TOXINS, AND TASTE- AND-ODOR COMPOUNDS
	7.5.10 SELECTED REFERENCES
	7.5.11 ACKNOWLEDGMENTS
	7.5.12 GLOSSARY
	APPENDIXES
	APPENDIX 7.5-A. Example Design and Approach for a Regional Reconnaissance Study to Determine the Occurrence of Cyanobacterial Toxins and Potential Toxin Producers
	APPENDIX 7.5-B. Example Design and Approach for a Study to Monitor a Recreational Beach for Cyanobacterial Toxins
	APPENDIX 7.5-C. Example Design and Approach for an Interpretive Study to Develop a Real-Time Model to Estimate Geosmin and 2-methylisoborneol (MIB) Concentrations

	Illustrations
	Figure 7.5–1
	Figure 7.5–2
	Figure 7.5–3
	Figure 7.5–4
	Figure 7.5–5
	Figure 7.5–6
	Figure 7.5–7
	Figure 7.5–8
	Figure 7.5–9

	Tables
	Table 7.5–1
	Table 7.5–2
	Table 7.5–3
	Table 7.5–4
	Table 7.5–5
	Table 7.5–6
	Table 7.5–7
	Table 7.5–8
	Table 7.5–9



	Chapter CF

	CONVERSION FACTORS, SELECTED TERMS, SYMBOLS, CHEMICAL FORMULAS, AND ABBREVIATIONS
	CONVERSION FACTORS
	SELECTED TERMS
	SELECTED SYMBOLS AND CHEMICAL FORMULAS
	ABBREVIATIONS
	SELECTED REFERENCES AND DOCUMENTS
	7.0-SELECTED REFERENCES FOR FIVE-DAY BIOCHEMICAL OXYGEN DEMAND
	7.1 - SELECTED REFERENCES FOR FECAL INDICATOR BACTERIA
	7.2 - SELECTED REFERENCES FOR FECAL INDICATOR VIRUSES
	7.3-SELECTED REFERENCES FOR PROTOZOAN PATHOGENS
	APPENDIX A7-A.
	Parameter Codes Used in the National Water Information System (NWIS) of the U.S. Geological Survey
	Table 1. Parameter code for 5-day biochemical oxygen demand.
	Table 2. Parameter codes for fecal indicator bacteria.
	Table 3. Parameter codes for somatic and F-specific coliphages.
	Table 4. Parameter codes for Cryptosporidium and Giardia.

	Chapter 8_v1.1
	ABSTRACT
	INTRODUCTION
	PURPOSE AND SCOPE
	FIELD MANUAL REVIEW AND REVISION
	ACKNOWLEDGMENTS

	A8. BOTTOM-MATERIAL SAMPLES
	8.1 FIELD TRIP PREPARATIONS  
	8.2 SITE SELECTION
	8.2.1 LOCATION OF SAMPLING SITES
	8.2.2 NUMBER OF SAMPLING SITES

	8.3 SAMPLING EQUIPMENT 
	8.3.1 EQUIPMENT SELECTION
	8.3.1.A Samplers
	8.3.1.B Sieves 

	8.3.2 DECONTAMINATION

	8.4 SAMPLE COLLECTION 
	8.4.1 SAMPLING PROCEDURES
	8.4.2 QUALITY-CONTROL PROCEDURES
	8.4.2.A Split Samples
	8.4.2.B Concurrent Replicate Samples


	8.5 SAMPLE PROCESSING
	8.5.1 COMPOSITING AND SUBSAMPLING
	8.5.2 SIEVING AND SAMPLE HANDLING

	8.6 SAMPLE PACKAGING AND SHIPPING
	8.6.1 SAMPLE IDENTIFICATION
	8.6.2 SHIPPING CONTAINERS AND SAMPLE SHIPMENT
	8.6.3 ANALYTICAL SERVICES REQUEST FORM

	8.7 CHECKLIST OF FIELD EQUIPMENT AND SUPPLIES

	CONVERSION FACTORS
	SELECTED REFERENCES AND TECHNICAL MEMORANDUMS
	Tables
	Table 8–1. Applications and limitations of selected statistical methods for selection of sites for collection of bottom-material samples
	Table 8–2. General characteristics of selected grab and core samplers
	Table 8–3. Criteria and considerations for collecting a representative sample of bottom material
	Table 8–4. Procedures for selecting sampling locations using selected nonstatistical and statistical methods
	Table 8–5. Checklist of field equipment and supplies


	chapter 
9
	Chapter A9. SAFETY IN FIELD ACTIVITIES
	U.S. DEPARTMENT OF THE INTERIOR 
	Foreword
	Handbooks for Water-Resources Investigations
	SAFETY IN FIELD A9. ACTIVITIES
	ABSTRACT
	INTRODUCTION
	PURPOSE AND SCOPE
	FIELD MANUAL REVIEW AND REVISION
	ACKNOWLEDGMENTS

	SAFETY IN FIELD A9. ACTIVITIES
	SAFETY POLICIES, 9.1 REGULATIONS, AND REQUIREMENTS
	USGS AND FEDERAL POLICIES 9.1.1
	JOB HAZARD ANALYSIS 9.1.2
	PERSONAL PROTECTIVE EQUIPMENT 9.1.3
	9.1.4 TRAINING

	FIELD TRIP PREPARATIONS 9.2 AND EMERGENCY CONTACTS
	TRANSPORTATION 9.3
	ROAD VEHICLES AND TRAILERS 9.3.1
	WATERCRAFT 9.3.2
	AIRCRAFT 9.3.3
	OTHER METHODS OF TRANSPORTATION 9.3.4

	9.4 SURFACE-WATER ACTIVITIES
	9.4.1 WADING
	WORKING ON BRIDGES 9.4.2
	9.4.3 WORKING FROM BOATS
	WORKING FROM CABLEWAYS 9.4.4
	9.4.5 SCUBA DIVING
	9.4.6 ELECTROFISHING

	GROUND-WATER ACTIVITIES 9.5
	WELL SITES 9.5.1
	MACHINERY, PUMPS, AND OTHER EQUIPMENT 9.5.2

	CHEMICALS 9.6
	USE AND HANDLING 9.6.1
	9.6.2 TRANSPORT
	STORAGE AND DISPOSAL 9.6.3

	CONTAMINATED WATER 9.7
	ENVIRONMENTAL CONDITIONS 9.8
	TEMPERATURE AND SUN EXPOSURE 9.8.1
	THUNDERSTORMS, TORNADOES, 9.8.2 AND HURRICANES
	FLOODS 9.8.3
	EARTHQUAKES 9.8.4
	9.8.5 FIRE
	9.8.6 SNOW AND ICE

	ANIMALS 9.9
	ARACHNIDS AND INSECTS 9.9.1
	9.9.2 SNAKES
	9.9.3 ALLIGATORS
	BEARS 9.9.4
	9.9.5 MOUNTAIN LIONS
	9.9.6 RODENTS AND OTHER SMALL MAMMALS
	DOMESTIC ANIMALS 9.9.7

	9.10 PLANTS
	9.11 CHECKLISTS FOR STANDARD SAFETY EQUIPMENT
	9.11.1 CHECKLIST FOR PERSONAL PROTECTIVE EQUIPMENT
	CHECKLIST FOR VEHICLES AND 9.11.2 VEHICULAR LABORATORIES
	9.11.3 CHECKLIST FOR WATERCRAFT

	CONVERSION FACTORS AND ABBREVIATIONS
	SELECTED REFERENCES AND INTERNAL DOCUMENTS
	PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

	page4.pdf
	Chapter A9. SAFETY IN FIELD ACTIVITIES
	U.S. DEPARTMENT OF THE INTERIOR 
	Foreword
	Handbooks for Water-Resources Investigations
	SAFETY IN FIELD A9. ACTIVITIES
	ABSTRACT
	INTRODUCTION
	PURPOSE AND SCOPE
	FIELD MANUAL REVIEW AND REVISION
	ACKNOWLEDGMENTS

	SAFETY IN FIELD A9. ACTIVITIES
	SAFETY POLICIES, 9.1 REGULATIONS, AND REQUIREMENTS
	USGS AND FEDERAL POLICIES 9.1.1
	JOB HAZARD ANALYSIS 9.1.2
	PERSONAL PROTECTIVE EQUIPMENT 9.1.3
	9.1.4 TRAINING

	FIELD TRIP PREPARATIONS 9.2 AND EMERGENCY CONTACTS
	TRANSPORTATION 9.3
	ROAD VEHICLES AND TRAILERS 9.3.1
	WATERCRAFT 9.3.2
	AIRCRAFT 9.3.3
	OTHER METHODS OF TRANSPORTATION 9.3.4

	9.4 SURFACE-WATER ACTIVITIES
	9.4.1 WADING
	WORKING ON BRIDGES 9.4.2
	9.4.3 WORKING FROM BOATS
	WORKING FROM CABLEWAYS 9.4.4
	9.4.5 SCUBA DIVING
	9.4.6 ELECTROFISHING

	GROUND-WATER ACTIVITIES 9.5
	WELL SITES 9.5.1
	MACHINERY, PUMPS, AND OTHER EQUIPMENT 9.5.2

	CHEMICALS 9.6
	USE AND HANDLING 9.6.1
	9.6.2 TRANSPORT
	STORAGE AND DISPOSAL 9.6.3

	CONTAMINATED WATER 9.7
	ENVIRONMENTAL CONDITIONS 9.8
	TEMPERATURE AND SUN EXPOSURE 9.8.1
	THUNDERSTORMS, TORNADOES, 9.8.2 AND HURRICANES
	FLOODS 9.8.3
	EARTHQUAKES 9.8.4
	9.8.5 FIRE
	9.8.6 SNOW AND ICE

	ANIMALS 9.9
	ARACHNIDS AND INSECTS 9.9.1
	9.9.2 SNAKES
	9.9.3 ALLIGATORS
	BEARS 9.9.4
	9.9.5 MOUNTAIN LIONS
	9.9.6 RODENTS AND OTHER SMALL MAMMALS
	DOMESTIC ANIMALS 9.9.7

	9.10 PLANTS
	9.11 CHECKLISTS FOR STANDARD SAFETY EQUIPMENT
	9.11.1 CHECKLIST FOR PERSONAL PROTECTIVE EQUIPMENT
	CHECKLIST FOR VEHICLES AND 9.11.2 VEHICULAR LABORATORIES
	9.11.3 CHECKLIST FOR WATERCRAFT

	CONVERSION FACTORS AND ABBREVIATIONS
	SELECTED REFERENCES AND INTERNAL DOCUMENTS
	PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS



	Chap2_V3-1.pdf
	Preface
	Acknowledgments
	Abstract 
	Introduction
	Purpose and Scope
	Requirements and Recommendations
	Field Manual Review and Revision

	Chapter A2. Selection of Equipment for Water Sampling
	2.0	Chemical Compatibility with the Water Sample
	2.0.1	Equipment Materials
	2.0.2	Disposable Gloves
	2.0.3	Blank Water and Chemical Reagents

	2.1	Sample Collection
	2.1.1	Surface-Water Equipment
	2.1.1.A	Isokinetic Depth-Integrating Samplers
	Handheld samplers
	Cable-and-reel samplers

	2.1.1.B	Nonisokinetic Samplers
	Open-mouth samplers
	Thief samplers
	Single-stage samplers
	Automatic samplers and pumps

	2.1.1.C		Support Equipment

	2.1.2	Groundwater Equipment
	2.1.2.A	Pumps
	Supply-well pumps
	Monitoring-well pumps
	Well-development pumps

	2.1.2.B	Bailers, Thief Samplers, and Passive Diffusion Bag Samplers
	Bailers and thief samplers
	Passive diffusion bag samplers

	2.1.2.C		Support Equipment


	2.2 	Sample Processing
	2.2.1	Sample Splitters
	2.2.1.A	Churn Splitter
	2.2.1.B	Cone Splitter

	2.2.2	Sample-Processing Chambers
	2.2.3	Filtration Systems
	2.2.3.A	Inorganic Constituents
	Disposable capsule and disk filters
	Plate-filter assemblies

	2.2.3.B	Organic Compounds
	Valveless piston metering pump, tubing, and PTFE diaphragm pump head
	Filtration equipment: samples of organic compounds for routine and DAI-LC/MSMS analyses and samples of organic carbon
	Filter-membrane material


	2.2.4	Pump Tubing and Tube Connectors

	2.3	Field Vehicles
	2.4	Checklists for Equipment and Supplies

	Conversion Factors, Selected Terms and Symbols, and Abbreviations
	Selected References and Technical Memorandums
	Selected References
	Selected Technical Memorandums of the U.S. Geological Survey, Water Mission Area

	Appendix: Construction of a Collapsible Sample-Processing/Preservation Chamber.

	Figure 2–1. Isokinetic depth-integrating samplers: (A) US DH-81, (B) US DH-95, 
(C) US D-95, (D) US D-96, (E) US D-99, and (F) US DH-2. Illustrations A–E courtesy 
of Federal Interagency Sedimentation Project, Waterways Experiment Station, 
Vicksburg, Mis
	Figure 2–2. Nonisokinetic open-mouth samplers: (A) handheld open-mouth bottle 
sampler, (B) US WBH-96 weighted-bottle sampler, (C) biochemical oxygen demand (BOD) 
sampler, and (D) volatile organic compound (VOC) sampler. A, from U.S. Environmental 
Prote
	Figure 2–3. Nonisokinetic thief samplers: (A) Kemmerer sampler, (B) Van Dorn 
sampler, and (C) double check-valve bailer with bottom-emptying device. A and B, 
from the American Public Health Association and others (1992); used with 
permission. C, publis
	Figure 2–4. US U-59 sampler: (A) single stage and (B) a bank of U-59 samplers 
installed on a plank post. A, from Edwards and Glysson (1999); B, photograph by 
J.C. Mundorff, U.S. Geological Survey.
	Figure 2–5. Above-land-surface pumps typically used to obtain water from supply
wells are the (A) centrifugal pump and (B) jet pump. From Driscoll (1986); published 
with permission of US Filter/Johnson Screens.
	Figure 2–6. Swagelok® perfluoroalkoxy needle valve showing 
(A) front view and (B) exploded view.
	Figure 2–7a. Pumps typically used for withdrawal of water samples from 
monitoring wells: (A) peristaltic suction-lift pump and (B–F) examples of 
submersible positive-displacement pumps. A, peristaltic pump showing 
detail of pump head. B, electrical gea
	Figure 2–8. Churn-type sample splitters: (A) Fluorocarbon polymer  (Teflon) 
churn splitter and (B) Polyethylene churn splitter. Photographs courtesy of 
the U.S. Geological Survey Hydrologic Instrumentation Facility.  
	Figure 2–9. Dekaport® fluorocarbon cone 
splitter with 10 fluorocarbon discharge tubes. 
Illustration courtesy of Geotech Environmental 
Equipment, Inc. 
	Figure 2–10. Photographs showing (A) a polyvinyl chloride frame of a processing or preservation chamber, (B) a covered 
chamber frame with a sample being processed inside the chamber, and (C) a simple glove box by Cleatech®, LLC. 
A, Photograph by B.A. Be
	Figure 2–11. Disposable filtration devices: (A) GWV® high-capacity 
capsule filter, 0.45-µm pore size, 700-cm2 pleated Versapor® filter 
membrane; and (B) Small-capacity AquaPrep® disk filter, 0.45 µm, 
19.6 cm2 Versapor/Thermopor® filter membrane. A, ima
	Figure 2–12. Nonmetallic backflushing 
plate-filter assembly for a 142-millimeter-
diameter filter membrane. Illustration 
reproduced with permission of Pall 
Corporation.
	Figure 2–13. Valveless piston metering pump. Photograph by B.A. Bernard, U.S. Geological Survey. 
	Figure 2–14. Flexible fluorinated ethylene polypropylene (FEP) tubing showing the (A) convoluted design and (B) corrugated design. Published with permission of Cole-Parmer Instrument Company: A, Copyright 1992. B, Copyright 1987. Cole-Parmer does not warr
	Figure 2–15. Polytetrafluoroethylene 
diaphragm pump head. Photograph by 
D.A. Evans, U.S. Geological Survey, 2013. 
Photograph copyright© Cole-Parmer, 
published with permission.
	Figure 2–16. Examples of filter-holder assemblies: (A) Aluminum plate-filter assembly 
for a 142-millimeter-diameter filter GF/F disk and (B) Perfluoroalkoxy (PFA) filter holder for a 
47-millimeter-diameter filter (Cole-Parmer EW-06103-13 PFA inline filt
	Figure 2–17. Syringe-tip filter and syringe for processing samples for analysis by 
DAI-LC/MSMS: (A) 25-millimeter disposable syringe-tip filter disk (National Field 
Supply Service (NFSS) catalog number Q762FLD) and (B) 30-milliliter disposable 
syringe 
	Figure 2–18. Filtration assemblies used to process samples for analysis 
of total particulate carbon and nitrogen: (A) Savillex DOC 25-mm 
fluorocarbon pressure assembly, and (B) Pall® Life Sciences, Inc. 
small-capacity (left) and large-capacity (right) 
	Table 2–1. General guidelines for selecting water-sampling equipment to avoid sample contamination from materials used in equipment construction.
	Table 2–2. Isokinetic depth-integrating water-quality samplers and sampler characteristics.
	Table 2–3. Pre-field checklist for handheld and cable-and-reel samplers.
	Table 2–4. General requirements and considerations for selecting groundwater sampling equipment (thief samplers and pumps).
	Table 2–5. Examples of pump capability as a function of well and pump characteristics in a 2-inch-diameter well.
	Table 2–6. Advantages and limitations of sample splitters.
	Table 2–7. Example of six cone-splitter accuracy tests using deionized water.
	Table 2–8. Analyte requirements and recommendations for filtering surface-water and groundwater samples using the disposable capsule and disk filters.
	Table 2–9. Equipment needed for filtration of water samples for analysis by DAI-LC/MSMS.
	Table 2–10. Common varieties and characteristics of fluorocarbon polymer tubing.
	Table 2–11. Suggested support equipment for surface-water sampling.
	Table 2–12. Suggested support equipment for groundwater sampling.
	Table 2–13. Sample-collection equipment for surface water and groundwater.
	Table 2–14. Sample-processing equipment and supplies.
	Table 2–15. Sample-preservation equipment and supplies.
	Table 2–16.  Cleaning and quality-control sampling equipment and supplies.
	Table 2–17. Shipping equipment and supplies. 
	Table 2–18. Field-measurement and miscellaneous field supplies.

	Chap7.1_ver2.1.pdf
	7.1 FECAL INDICATOR BACTERIA
	7.1.1 SAMPLING EQUIPMENT AND EQUIPMENT STERILIZATION PROCEDURES
	7.1.1.A AUTOCLAVING
	7.1.1.B FLAME STERILIZATION OF THE HYDROSOL“ FIELD FILTRATION UNIT
	7.1.1.C STERILIZATION OF EQUIPMENT BY ULTRAVIOLET IRRADIATION
	7.1.1.D STERILIZATION OF EQUIPMENT WITH SODIUM HYPOCHLORITE

	7.1.2 SAMPLE COLLECTION, PRESERVATION, STORAGE, AND HOLDING TIMES
	7.1.2.A SURFACE-WATER SAMPLE COLLECTION
	Depth- and width-integrating methods
	Point-sampling methods

	7.1.2.B GROUND-WATER SAMPLE COLLECTION
	Supply wells
	Monitoring wells

	7.1.2.C BED-SEDIMENT SAMPLE COLLECTION
	7.1.2.D SAMPLE PRESERVATION, STORAGE, AND HOLDING TIMES

	7.1.3 IDENTIFICATION AND ENUMERATION METHODS
	7.1.3.A CULTURE MEDIA AND REAGENTS
	7.1.3.B PROCESSING BED SEDIMENTS 
	7.1.3.C MEMBRANE FILTRATION 
	7.1.3.D ENZYME SUBSTRATE TESTS IN THE PRESENCE-ABSENCE FORMAT
	7.1.3.E ENZYME SUBSTRATE TESTS IN THE MOST-PROBABLE-NUMBER FORMAT

	7.1.4 CALCULATING AND REPORTING FECAL INDICATOR BACTERIA DENSITIES
	7.1.5 Selected References 
	7.1.6 Acknowledgments
	llustrations
	Figure 7.1–1. Procedure to flame sterlize the Millipore Hydrosol“ field filtration unit.
	Figure 7.1–2. Preparation of sample volumes by dilution.
	Figure 7.1–3. Steps in membrane-filter procedure.
	Figure 7.1–4. Method for counting colonies on gridded membrane filters.
	Figure 7.1-5. Photographs of typical colonies of fecal indicator bacteria on culture media.

	Tables
	Table 7.1–1. Recreational water criteria under the Beaches EnvironmentalAssessment and Coastal Health Act of 2000 (U.S. Environmental Protection Agency,2004).
	Table 7.1–2. Equipment and supplies used for membrane-filtration and liquid broth analyses (presence-absence or most-probable-number format) for fecal indicator bacteria in water or sediment samples.
	Table 7.1–3. Equipment cleaning and sterilization procedures
	Table 7.1–4. Recommended times to autoclave media and materials. [°C, degrees Celsius; mL, milliliters]
	Table 7.1–5. Summaries of equipment for sample collection, procedures for sample preservation, and holding times for indicator bacteria
	Table 7.1–6. Fecal-indicator test media, typical applications, incubation times and temperatures, and types of rinse or dilution water.
	Table 7.1–7. Positive- and negative-control test organisms for specific media types
	Table 7.1–8. Detection ranges achieved by analyzing various sample-watervolumes by membrane filtration
	Table 7.1–9. Test (medium type), ideal colony count range, and typical colony color, size, and morphology for indicator bacteria colonies



	Chap10.pdf
	h.1fob9te
	h.2et92p0
	h.tyjcwt
	h.3dy6vkm
	h.1t3h5sf
	h.4d34og8
	h.17dp8vu
	h.3rdcrjn
	h.26in1rg
	h.lnxbz9
	h.35nkun2
	h.1ksv4uv
	h.44sinio
	h.2jxsxqh
	h.z337ya
	h.3j2qqm3
	h.1y810tw
	h.4i7ojhp
	h.2xcytpi
	h.1ci93xb
	h.3whwml4
	h.2bn6wsx
	h.qsh70q
	h.3as4poj
	h.1pxezwc
	h.49x2ik5
	h.2p2csry
	h.147n2zr
	h.3o7alnk
	h.23ckvvd
	h.ihv636
	h.32hioqz
	h.1hmsyys
	h.41mghml
	h.2grqrue
	h.vx1227
	h.3fwokq0
	h.1v1yuxt
	h.4f1mdlm
	h.2u6wntf
	h.19c6y18
	h.3tbugp1
	h.28h4qwu
	h.nmf14n
	h.37m2jsg
	h.1mrcu09
	h.46r0co2
	h.2lwamvv
	h.111kx3o
	h.3l18frh
	h.4k668n3
	h.2zbgiuw
	h.1egqt2p
	h.sqyw64
	h.3cqmetx
	h.1rvwp1q
	h.4bvk7pj
	h.2r0uhxc
	h.3q5sasy
	h.25b2l0r
	h.kgcv8k
	h.34g0dwd
	h.1jlao46
	h.43ky6rz
	h.2iq8gzs
	h.xvir7l
	h.3hv69ve
	h.1x0gk37
	h.4h042r0
	h.2w5ecyt
	h.1baon6m
	h.3vac5uf
	h.2afmg28
	h.pkwqa1
	h.39kk8xu
	h.1opuj5n
	h.48pi1tg
	h.2nusc19
	h.1302m92
	h.3mzq4wv
	h.2250f4o
	h.haapch
	h.319y80a
	h.1gf8i83
	h.2fk6b3p
	h.upglbi
	h.3ep43zb
	h.1tuee74
	h.4du1wux
	h.2szc72q
	h.184mhaj
	h.3s49zyc
	h.279ka65
	h.meukdy
	h.1ljsd9k
	h.45jfvxd
	Preface
	Abstract
	Introduction
	Purpose and Scope
	10.1	Basic Limnology
	10.1.1	Physical and Chemical Limnology
	10.1.1.A	Light and Water Clarity
	10.1.1.B	Temperature and Stratification
	10.1.1.C	pH
	10.1.1.D	Dissolved Oxygen
	10.1.1.E	Phosphorus and Nitrogen
	10.1.1.F	Chlorophyll a

	10.1.2	Trophic Classification
	10.1.3	Biological Limnology 
	10.1.3.A	Littoral Zone
	10.1.3.B	Pelagic Zone
	10.1.3.C	Profundal Zone


	10.2	Comparative Properties of Lakes and Reservoirs 
	10.2.1	Spatial and Temporal Heterogeneity 
	10.2.2	Reservoir Aging

	10.3	General Considerations for Study Design
	10.3.1	Common Study Types
	10.3.1.A	Reconnaissance Studies
	10.3.1.B	Diagnostic Studies
	10.3.1.C	Interpretive Studies

	10.3.2	Sampling Strategies and Approaches
	10.3.2.A	What to Sample
	10.3.2.B	How Many Samples to Collect
	10.3.2.C	Where to Sample: Systematic, Random, and Stratified Approaches 
	10.3.2.D	When to Sample: Seasonal and Diurnal Considerations 


	10.4	Preparations for Data Collection: Data Management and Safety Precautions
	10.4.1	Site Files
	10.4.2	Safety Precautions

	10.5	Field-Measured Properties
	10.5.1	Light Attenuation 
	10.5.2	Multiparameter Instrument Sondes 
	10.5.2.A	Temperature, Dissolved Oxygen, pH, Specific Electrical Conductance, and Turbidity
	10.5.2.B	Algal Biomass: Photosynthetic Pigments 
	10.5.2.C	Ultraviolet Nitrate Sensors 

	10.5.3	Methods of Sonde Deployment
	10.5.3.A	Profiling
	10.5.3.B	Water-Quality Monitoring Platforms with Continuous Sensors or Multiparameter Sondes


	10.6	Sampling in the Water Column
	10.7	Sampling Bottom Material
	10.8	Sampling Biological Components
	10.8.1	Phytoplankton
	10.8.1.A	Sample Collection
	10.8.1.B	Ancillary Data

	10.8.2	Zooplankton
	10.8.2.A	Sample Collection
	10.8.2.B	Ancillary Data 

	10.8.3	Microorganisms
	10.8.3.A	Fecal Indicator Bacteria
	10.8.3.B	Fecal Indicator Viruses
	10.8.3.C	Protozoan Pathogens

	10.8.4	Benthic Fauna
	10.8.4.A	Sample Collection
	10.8.4.B	Ancillary Data and Sample Processing

	10.8.5	Macrophytes
	10.8.5.A	Sample Collection and Processing
	10.8.5.B	Ancillary Data

	10.8.6	Fish
	10.8.6.A	Sample Collection and Processing
	10.8.6.B	Ancillary Data


	Acknowledgments
	References
	Glossary

	Figure 10–1. Longitudinal zonation and environmental factors controlling light and nutrient availability for phytoplankton production, algal productivity and standing crop, organic matter supply, and trophic status in an idealized reservoir (modified from
	Figure 10–2. Density of water distribution by water temperature.
	Figure 10–3. Water-temperature profiles for a classical deep, temperate-zone lake by seasons of the year (from Averett and Schroder, 1994, fig. 12).
	Figure 10–4. Depth and time plot of water-temperature contours from Beaver Lake, a deep reservoir in Arkansas (De Lanois and Green, 2011, appendix).
	Figure 10–5. Dissolved-oxygen profiles for classical deep (stratified) temperate-zone lakes by seasons of the year and nutrient enrichment (from Averett and Schroder, 1994, fig. 13).
	Figure 10–6. Depth and time plot of dissolved-oxygen contours (in milligrams per liter) from Beaver Lake, Arkansas (De Lanois and Green, 2011, appendix).
	Figure10–7. Lateral zonation in lakes and reservoirs (from Wetzel (2001) modified from Hutchinson (1967)).
	Figure 10–8. Cross-sectional view of gradients showing environmental factors that affect phytoplankton productivity and biomass, and the relative importance of allochthonous organic matter along the longitudinal axis of an idealized reservoir (from Kimmel
	Figure 10–9. An example of different combined impact factor curves by seasons of the year (from Averett and Schroder, 1994, fig. 11).
	Figure 10–10. Variation in the longitudinal zonation of environmental conditions within reservoirs. Solid and dashed lines represent the prevalence of riverine and lacustrine conditions, respectively. The longitudinal zonation is dynamic spatially and tem
	Figure 10–11. Density inflows (over-, inter-, and underflow) into lakes and reservoirs. T, water temperature (from Ford, 1990, fig. 2.10).
	Figure 10–12. Conceptual model showing changes in factors influencing reservoir water quality and biological productivity as a reservoir matures and ages (modified from Kimmel and Groeger, 1986, fig. 2).
	Figure 10–13. Barge-mounted continuous water-quality monitoring system on Lake Houston, Texas, station 2295554095093401 (photograph by T.D. Oden, U.S. Geological Survey).
	Figure 10–14. Buoyed continuous water-quality monitoring system on Lake Maumelle, Arkansas, station 072623995 (photograph by W.R. Green).
	Figure 10–15. Continuous water-quality monitoring system with multiple sensors. (Diagram courtesy of Precision Measurement Engineering, Inc., Vista, California.) The submerged buoys above each anchor allow the buoyed station to rise and fall with the chan
	Figure 10–16. Continuous water-quality monitoring system with a single set of sensors that is moved to various depths by use of a variable-buoyancy system (from Rowland and others, 2006, fig. 4).
	Figure 10–17. Time and depth contour plot of dissolved-oxygen concentrations measured every 5 minutes from a 12-sensor continuous water-quality monitoring platform in Lake Maumelle, Arkansas, station 072632995, August 16–23, 2011. Sensor depths are every 
	Table 10–1. Primary references for commonly collected data for limnological studies.
	Table 10–2. Comparative characteristics and properties between reservoirs and natural lake ecosystems (modified from Wetzel, 1990).
	Table 10–3. Trophic state index values (Chl, SD, TP), trophic state attributes, and possible changes to the water supply that might be expected in a temperate lake as the amount of algae changes along the trophic state gradient (from http://www.secchidipi
	Table 10–4. Water-quality concerns and the possible contributing factors or causes in lakes and reservoirs (modified from U.S. Army Corps of Engineers, 1987).
	Table 10–5. Typical physical, chemical, and biological components and their priority in a reconnaissance study.
	Table 10–6. List of selected water-quality constituents that are often measured in water-quality samples.
	Table 10–7. Minimum information required for electronic storage of site and lake water-quality data in the U.S. Geological Survey National Water Information System (NWIS).
	Table 10-8. Standard health and safety practices for U.S. Geological Survey personnel.
	Table 10–9. U.S. Geological Survey protocols and guidance documents for in situ or onsite measurements of water-quality properties.
	Table 10–9. U.S. Geological Survey protocols and guidance documents for in situ or onsite measurements of water-quality properties.
	preface.pdf
	h.1fob9te
	h.2et92p0
	h.tyjcwt
	h.3dy6vkm
	h.1t3h5sf
	h.4d34og8
	h.17dp8vu
	h.3rdcrjn
	h.26in1rg
	h.lnxbz9
	h.35nkun2
	h.1ksv4uv
	h.44sinio
	h.2jxsxqh
	h.z337ya
	h.3j2qqm3
	h.1y810tw
	h.4i7ojhp
	h.2xcytpi
	h.1ci93xb
	h.3whwml4
	h.2bn6wsx
	h.qsh70q
	h.3as4poj
	h.1pxezwc
	h.49x2ik5
	h.2p2csry
	h.147n2zr
	h.3o7alnk
	h.23ckvvd
	h.ihv636
	h.32hioqz
	h.1hmsyys
	h.41mghml
	h.2grqrue
	h.vx1227
	h.3fwokq0
	h.1v1yuxt
	h.4f1mdlm
	h.2u6wntf
	h.19c6y18
	h.3tbugp1
	h.28h4qwu
	h.nmf14n
	h.37m2jsg
	h.1mrcu09
	h.46r0co2
	h.2lwamvv
	h.111kx3o
	h.3l18frh
	h.4k668n3
	h.2zbgiuw
	h.1egqt2p
	h.sqyw64
	h.3cqmetx
	h.1rvwp1q
	h.4bvk7pj
	h.2r0uhxc
	h.3q5sasy
	h.25b2l0r
	h.kgcv8k
	h.34g0dwd
	h.1jlao46
	h.43ky6rz
	h.2iq8gzs
	h.xvir7l
	h.3hv69ve
	h.1x0gk37
	h.4h042r0
	h.2w5ecyt
	h.1baon6m
	h.3vac5uf
	h.2afmg28
	h.pkwqa1
	h.39kk8xu
	h.1opuj5n
	h.48pi1tg
	h.2nusc19
	h.1302m92
	h.3mzq4wv
	h.2250f4o
	h.haapch
	h.319y80a
	h.1gf8i83
	h.2fk6b3p
	h.upglbi
	h.3ep43zb
	h.1tuee74
	h.4du1wux
	h.2szc72q
	h.184mhaj
	h.3s49zyc
	h.279ka65
	h.meukdy
	h.1ljsd9k
	h.45jfvxd
	Preface
	Abstract
	Introduction
	Purpose and Scope
	10.1	Basic Limnology
	10.1.1	Physical and Chemical Limnology
	10.1.1.A	Light and Water Clarity
	10.1.1.B	Temperature and Stratification
	10.1.1.C	pH
	10.1.1.D	Dissolved Oxygen
	10.1.1.E	Phosphorus and Nitrogen
	10.1.1.F	Chlorophyll a

	10.1.2	Trophic Classification
	10.1.3	Biological Limnology 
	10.1.3.A	Littoral Zone
	10.1.3.B	Pelagic Zone
	10.1.3.C	Profundal Zone


	10.2	Comparative Properties of Lakes and Reservoirs 
	10.2.1	Spatial and Temporal Heterogeneity 
	10.2.2	Reservoir Aging

	10.3	General Considerations for Study Design
	10.3.1	Common Study Types
	10.3.1.A	Reconnaissance Studies
	10.3.1.B	Diagnostic Studies
	10.3.1.C	Interpretive Studies

	10.3.2	Sampling Strategies and Approaches
	10.3.2.A	What to Sample
	10.3.2.B	How Many Samples to Collect
	10.3.2.C	Where to Sample: Systematic, Random, and Stratified Approaches 
	10.3.2.D	When to Sample: Seasonal and Diurnal Considerations 


	10.4	Preparations for Data Collection: Data Management and Safety Precautions
	10.4.1	Site Files
	10.4.2	Safety Precautions

	10.5	Field-Measured Properties
	10.5.1	Light Attenuation 
	10.5.2	Multiparameter Instrument Sondes 
	10.5.2.A	Temperature, Dissolved Oxygen, pH, Specific Electrical Conductance, and Turbidity
	10.5.2.B	Algal Biomass: Photosynthetic Pigments 
	10.5.2.C	Ultraviolet Nitrate Sensors 

	10.5.3	Methods of Sonde Deployment
	10.5.3.A	Profiling
	10.5.3.B	Water-Quality Monitoring Platforms with Continuous Sensors or Multiparameter Sondes


	10.6	Sampling in the Water Column
	10.7	Sampling Bottom Material
	10.8	Sampling Biological Components
	10.8.1	Phytoplankton
	10.8.1.A	Sample Collection
	10.8.1.B	Ancillary Data

	10.8.2	Zooplankton
	10.8.2.A	Sample Collection
	10.8.2.B	Ancillary Data 

	10.8.3	Microorganisms
	10.8.3.A	Fecal Indicator Bacteria
	10.8.3.B	Fecal Indicator Viruses
	10.8.3.C	Protozoan Pathogens

	10.8.4	Benthic Fauna
	10.8.4.A	Sample Collection
	10.8.4.B	Ancillary Data and Sample Processing

	10.8.5	Macrophytes
	10.8.5.A	Sample Collection and Processing
	10.8.5.B	Ancillary Data

	10.8.6	Fish
	10.8.6.A	Sample Collection and Processing
	10.8.6.B	Ancillary Data


	Acknowledgments
	References
	Glossary

	Figure 10–1. Longitudinal zonation and environmental factors controlling light and nutrient availability for phytoplankton production, algal productivity and standing crop, organic matter supply, and trophic status in an idealized reservoir (modified from
	Figure 10–2. Density of water distribution by water temperature.
	Figure 10–3. Water-temperature profiles for a classical deep, temperate-zone lake by seasons of the year (from Averett and Schroder, 1994, fig. 12).
	Figure 10–4. Depth and time plot of water-temperature contours from Beaver Lake, a deep reservoir in Arkansas (De Lanois and Green, 2011, appendix).
	Figure 10–5. Dissolved-oxygen profiles for classical deep (stratified) temperate-zone lakes by seasons of the year and nutrient enrichment (from Averett and Schroder, 1994, fig. 13).
	Figure 10–6. Depth and time plot of dissolved-oxygen contours (in milligrams per liter) from Beaver Lake, Arkansas (De Lanois and Green, 2011, appendix).
	Figure10–7. Lateral zonation in lakes and reservoirs (from Wetzel (2001) modified from Hutchinson (1967)).
	Figure 10–8. Cross-sectional view of gradients showing environmental factors that affect phytoplankton productivity and biomass, and the relative importance of allochthonous organic matter along the longitudinal axis of an idealized reservoir (from Kimmel
	Figure 10–9. An example of different combined impact factor curves by seasons of the year (from Averett and Schroder, 1994, fig. 11).
	Figure 10–10. Variation in the longitudinal zonation of environmental conditions within reservoirs. Solid and dashed lines represent the prevalence of riverine and lacustrine conditions, respectively. The longitudinal zonation is dynamic spatially and tem
	Figure 10–11. Density inflows (over-, inter-, and underflow) into lakes and reservoirs. T, water temperature (from Ford, 1990, fig. 2.10).
	Figure 10–12. Conceptual model showing changes in factors influencing reservoir water quality and biological productivity as a reservoir matures and ages (modified from Kimmel and Groeger, 1986, fig. 2).
	Figure 10–13. Barge-mounted continuous water-quality monitoring system on Lake Houston, Texas, station 2295554095093401 (photograph by T.D. Oden, U.S. Geological Survey).
	Figure 10–14. Buoyed continuous water-quality monitoring system on Lake Maumelle, Arkansas, station 072623995 (photograph by W.R. Green).
	Figure 10–15. Continuous water-quality monitoring system with multiple sensors. (Diagram courtesy of Precision Measurement Engineering, Inc., Vista, California.) The submerged buoys above each anchor allow the buoyed station to rise and fall with the chan
	Figure 10–16. Continuous water-quality monitoring system with a single set of sensors that is moved to various depths by use of a variable-buoyancy system (from Rowland and others, 2006, fig. 4).
	Figure 10–17. Time and depth contour plot of dissolved-oxygen concentrations measured every 5 minutes from a 12-sensor continuous water-quality monitoring platform in Lake Maumelle, Arkansas, station 072632995, August 16–23, 2011. Sensor depths are every 
	Table 10–1. Primary references for commonly collected data for limnological studies.
	Table 10–2. Comparative characteristics and properties between reservoirs and natural lake ecosystems (modified from Wetzel, 1990).
	Table 10–3. Trophic state index values (Chl, SD, TP), trophic state attributes, and possible changes to the water supply that might be expected in a temperate lake as the amount of algae changes along the trophic state gradient (from http://www.secchidipi
	Table 10–4. Water-quality concerns and the possible contributing factors or causes in lakes and reservoirs (modified from U.S. Army Corps of Engineers, 1987).
	Table 10–5. Typical physical, chemical, and biological components and their priority in a reconnaissance study.
	Table 10–6. List of selected water-quality constituents that are often measured in water-quality samples.
	Table 10–7. Minimum information required for electronic storage of site and lake water-quality data in the U.S. Geological Survey National Water Information System (NWIS).
	Table 10-8. Standard health and safety practices for U.S. Geological Survey personnel.
	Table 10–9. U.S. Geological Survey protocols and guidance documents for in situ or onsite measurements of water-quality properties.
	Table 10–9. U.S. Geological Survey protocols and guidance documents for in situ or onsite measurements of water-quality properties.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




