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INTRODUCTION 

This document describes the analytical protocol for the determination of 
trace contaminants in water and suspended sediments collected at the 
Niagara-on-the-Lake (NOTL) and Fort Erie (FE) stations. The protocol is 
written with sufficient details to assist non-chemists, chemists, users of 
the data and non-experts to undertake a desk review. As well, novice 
analysts should be able to reproduce the procedures to obtain analytical 
data with an acceptable degree of reliability. The extensive use of the 
notes is made where appropriate to aid the understanding and highlight the 
critical aspects. The notes also serve as a warning to analysts to pay 
special attention to certain practices in order to minimize variability 
and obtain improved reproducibility. 

A companion document dealing with performance verification and performance 
characteristcs limits for the above protocol is also being prepared. This 
will briefly describe the principles, theory and scope of the procedures, 
standard operational practices carried out within various laboratories, 
quality control procedures as well as supporting data for assessing and/or 
estimating repeatability, reproducibility, precision, bias and estimate of 
accuracy for the methods. The above document will be available to readers 
upon request. Im? 
B. K. Afghan M. A. Forbes 
Chief Head, Analytical Services 
National Water Quality Laboratory National Water Quality Laboratory



Water Quality Branch, Ontario Region 
Inland Waters/Lands Directorate, CCIW 
867 Lakeshore Road, P.O. Box 5050 
BURLINGTON, Ontario 
L7R 4A6 

November 23, 1987 

Dr. B.K. Afghan 
Chairperson 
Analytical Protocol Group, B Committee 
Niagara River Long Term Monitoring Program 
867 Lakeshore Road, P.O. Box 5050 
BURLINGTON, Ontario 
L7R 4A6 

Dear Dr. Afghan: 

On behalf of Environment Canada, I would like to inform you that the 
members of the Analytical Protocol Group, B Committee of the Niagara 
River Long Term Monitoring Program have reviewed the final draft of 
the protocol entitled, "Analytical Protocol for Monitoring Ambient 
Water Quality at the Niagara-on-the Lake and Fort Erie Stations” and' 
find the document acceptable. 

We are authorizing you to forward this document to the A/Chairperson 
of the River Monitoring Management Commitee on behalf of the 
Analytical Protocol Group. 

Yours sincerely, 

w- 44513 

K.Kwuz 
Member, Analytical Protocol Group, B Committee 
Niagara River Long Term Monitoring Program



Ontario Ministry of the Environment 
Drinking Water Organics Section 
Laboratory Services Branch 
P.O. Box 213, 125 Resources Road 
REXDALE, Ontario 
M9W 5L1 

November 23, 1987 

Dr. B.K. Afghan 
Chairperson 
Analytical Protocol Group, B Committee 
Niagara River Long Term Monitoring Program 
867 Lakeshore Road, P.O. Box 5050 
BURLINGTON, Ontario 
L7R 4A6 

Dear Dr. Afghan: 

On behalf of the Ontario Ministry of the Environment, I would like 
to inform you that the members of the Analytical Protocol Group, B 
Committee of the Niagara River Long Term Monitoring Program have 
reviewed the final draft of the protocol entitled, "Analytical 
Protocol for Monitoring Ambient Water Quality at the Niagara-on-the 
Lake and Fort Erie Stations" and find the document acceptable. 

We are authorizing you to forward this document to the A/Chairperson 
of the River Monitoring Management Commitee on behalf of the 
Analytical Protocol Group. 

Yours sincerely, 

//49/ 
Dr. C. D. Hall 
Member, Analytical Protocol Group, B Committee 
Niagara River Long Term Monitoring Program



New York State Department of Environmental Conservation 

I so We” Road. Albany, New York 122334010 

Thomas C Jornn; 
Commrsslonor 

December 8, 1987 

Dr. B.K. Afghan 
Chairperson 
Analytical Protocol Group 
B Committee 
Niagara River Long Term Monitoring Program 
867 Lakeshore Road 
P.O. Box 5050 
Burlington, Ontario, Canada L7R 4A6 
Dear Dr. Afghan: 

On behalf of the New York State Department of Environmental 
Conservation, I would like to inform you that the members of the 
Analytical Protocol Group, B Committee of the Niagara River Long 
Term Monitoring Program have reviewed the final draft of the 
protocol entitled, "Analytical Protocol for Monitoring Ambient 
Water Quality at the Niagara-on-the-Lake and Fort Erie Stations” 
and find the analytical procedures acceptable. 
We are authorizing you to forward this document to the A/Chair- 
person of the River Monitoring Management Committee on behalf of 
the Analytical Protocol Group. 
Sin ely, 

(aw/WQ [1% 
Lawrence T. Bailey 
Member, Analytical Protocol Group, B Committee 
Niagara River Long Term Monitoring Program



in UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
5 V REGION 11 

'3, EDISON. NEw JERSEY 08837 

DEC 1 41987 V 

Dr. B.K. Afghan, Chairperson 
Analytical Protocol Group, B Committee 
Niagara River Long Term Monitoring Program 
867 Lakeshore Road, P.O. Box 5050 
Burlington, Ontario L7R 4A6 

Dear Dr. Afghan: 

As the U.S. Environmental Protection Agency Region 11 representative on 
the B Committee, I would like to state that I and the other Regional 
members of the Analytical Protocol Group have reviewed the final draft of 
the protocol entitled, "Analytical Protocol for Monitoring Ambient Water 
Quality at the Niagara on-the—Lake and Fort Erie Stations" and find the 
description of the methods in the document to be acceptable. The methods 
are written in a clear and understandable manner and follow good scientific 
practices. AlthOugh we have not had a chance to thoroughly evaluate the 
Verification data in the document, they do indicate that the methods are 
valid and should produce reliable data within the specifications given. 

I am authorizing you to forward this dOCument to the Acting Chairperson 
of the River Monitoring Management COmmittee on behalf of the Analytical 
Protocol Group. 

If you have any questions, please call me at 201-321-6709. 

Sincerely yours, 

at. 
Lloyd Kahn, Member 
Analytical Protocol Group, B Committee 
Niagara River Long Term Monitoring Program



ms FOR REVISII‘G AN) mmES 
The following procedures for revising and updating methodologies were agreed 
to by the Group "B" Committee: 

1. 

2. 

3. 

5. 

A description of the proposed undification or new protocol along with 
appropriate supporting information will be distributed by the Proponent 
to all memebers of the Group for review. 

Any modification and notification of modification will be reported to 
the Agencies within 90 days. Major changes will be subject to Criteria 
Modification Procedure. 

The review period will be a minimum of 30 days from the date on which 
the proposed changes are sent out. 

After the review period, the Group will meet to discuss the proposed 
changes and agree on their adoption. 

Once agreement has been reached, the m will be advised of the changes 
and subject to their approval the changes will be implemented within 90 
days .



METHODS EQ§.!§§ ANALYSIS QE SEMIVOLATILE ORGANICGHIHEMINANTS Ey WATER AND SUSPENDED SEDIHENE FROM THE NIAGARA RIVER 

1.0 SUMMARY’QE PROCEDURES: 

The procedure consists of three operational phases. 

(a) The first_ phase is continuous collection of raw river water 
carried out using a westfalia Centrifuge to separate the suspended 
sediments from the water. Three different samples are collected: 

(i) an 39 site extract of neutral organic compounds from 40-50 
L water into 200 mL of dichloromethane (CHZClz); 

(ii) a twenty L grab sample of water (acidified in the field) for 
determination of phenols; 

(iii) Sediment for determination of both neutral and phenolic 
organic compounds; 

(b) The second phase is preparation of the extracts for instrumental 
analysis. 

(c) The third phase is instrumental analysis and interpretation. 

Sample preparation procedures require concentration and fractionation 
of the analytes. The flow chart of the extraction procedure and the 
sample preparation is shown in FIGURE 1. The neutral organics, 
comprised of chlorobenzenes; organochlorine pesticides; polychlorinated 
biphenyls; 2,3,7,8—TCDD (tetrachlorodibenzo—p—dioxin) and aromatic 
hydrocarbons, are extracted 99 site with a large volume extractor 
(LVX). The twenty liters of acidified water are returned to the 
laboratory and extracted by a LVX for determination of phenols 
including chlorinated phenols. Sediment collected from the westfalia 
centrifuge is analyzed for both neutral organics and phenols. 
Instrumental analysis is by gas chromatography using electron capture 
and mass spectrometric detection. 

Quality control is an integral and essential part of the procedure as 
this permits monitoring of performance of the method on an ongoing 
basis. It is particularly important in the Niagara River Program as 
this will be the only laboratory involved in the study at this time. 
Quality control involves three distinct phases: .
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(a) the analysis of standard compounds (termed standard 
surrogates) added directly to the sample as a control of 
processes carried out on the actual analytes in real samples 
of environmental origin; 

(b) the determination of analytes from solutions containing known 
amounts of compounds at appropriate concentrations as a 
control of the reproducibility of the overall procedure as 
well as the sub—procedures. 

(c) the determination of appropriate blanks. 

The quality control program includes the availability of the required 
solutions and their addition into the analysis at the appropriate point 
in the analytical procedure. 

mzmms AREMUDED'IHETEXT'IOHIMICBTCERTAIN WRHENTSEUR'IHEMEXPERTREADERORTEEWICEANALYST. 
orscarmm g m m: 
The LVX (l)(2) is an apparatus consisting of: 

(a) an all glass unit composed of the mixing chamber, settling 
chambers, separator trap, and solvent reservoir. The mixing 
chambers, settling chambers and separator trap constitute the flow 
containment system in which the extracting solvent (CHZClz) and 
water are contained and in which extraction occurs; 

(b) metering pumps to permit accurate control of the flow of water, 
make—up CHZCl2 and spiking solution through the system; 

(c) a motor and stirring propeller for mixing the two immiscible 
phases. 

The agitator and the containment system are mounted on a support stand. 
The support stand and the metering pump are secured to 3/4 inch plywood 
so that all three components become a single unit which can be either 
secured to a laboratory bench or moved at will to sites remote from the 
laboratory. The design details are shown in FIGURES 2/ - 4 and 
specifications of the mechanical components appear in TABLE 1. 

During normal operation the water is pumped continuously through the 
mixing chamber of the containment system and is constantly in contact 
with CH C1 and is also constantly being agitated. (A diagram of liquid 
flow in the containment system is presented in FIGURE 2). Extraction 
with high recovery requires in part an efficient separation of the 
organic and aqueous phases. The containment system has four regions in 
which such separation and settling can take place: the first is the 
mixing chamber; the second and third are two settling chambers for 
separation of CH C12 and water, returning the separated solvent to the 
mixing chamber. The last region for separation and settling is a trap

3



which contains a packed column of short sections of Teflon tubing 
(approximately 4 mm x 6 mm o.d.) which ensures a visible separation of 
the CH Cl from the water by separating the microdroplets of CHZCl2 
from e water. . 

m: 133 LVX WILL PDT FUNCTIGV EFTICIMY WITHIN 1mm REES. 
This trap is required because if the microdroplets of CB C1 in water 
are lost to waste, the yield of extracted analytes would ge severely 
‘reduced. 

The v system is designed to recover as much CHZCl as possible but 
some solvent (approximately 1.5% of the volume extracged) is still lost 
to evaporation or to solubility of CH C1 in water. These losses are 
made up by replacement from the solvent reservoir. This is done by the 
metering pump. 

mummy: MECHANISM FOR REPLACEMENT OF §ClE MUST BE FULLY 
WIMFUREFFECI'IVEOPERATIG‘JOF'HE . 

2;; gpgration: MERANWW OFDICHIOMIHANEWSTBETES‘IEDFUR 
POTMIAL INPERFERENCE‘S AND QRLITY ASSURANCE DATA MUST BE 
REPORTED WITH THE SAMPLE DATA. 

A 300 mL portion of dichloromethane is evaporated down to 1 mL 
using a Goulden evaporator (FIGURE 6) and injected into an 
electron capture gas chromatograph with OCA and OCB standards 
(TABLE 3A) to check for interferences. 

2.1.1 Extraction 2; neutral organic analytes: The extractor is 
filled with reagent water, 200 mL CH Cl is added to the 
mixing chamber and the solvent reservoir is filled with 

Cl . A 100 mL volumetric flask is filled with solution 
r5311 (TABLE 4) which will deliver 40 ng each of 1,3,5— 
tribromobenzene and l,2,4,5-tetrabromobenzene and 20 ng of 
6—BHC to the 40 to 50 liters of water which is extracted and 
concentrated to a 2 mL extract (section 4.1-ii). 

mm: 1.32 WLIC SOLUTIm OF m STANDARDS IS 
PREPARED WY IN 'IHE mm MTER QJALITY IABORA'IURY 
(ML) AT 'IHE CANADA CENTER FOR INLAND mms (C.C.I.W) AND 
100 mL OF THIS SOLUTIQ‘J IN 100 mL WWIC FLASKS' IS SENT 
TO'IHEFIELD. fHHSSOLU'I'KNWBSE‘CXJND'IDBES'IIABLEOVERFIVE 
WEEKS. 

The extractor, the solvent reservoir and the volumetric 
flask containing surrogate standards are connected to the 
appropriate metering pumps and at this point the system is 
ready to be used for extraction of large volumes of water.



The agitator is started at 800 rpm. At this recommended 
speed of rotation, the 4.5 cm diameter agitating blades 
produce efficient mixing and minimal emulsion which can 
occur at higher rpm. The flow of water is begun at a rate of 
35 mL/min and the metering pump is set to deliver CH Cl 
flow from the solvent reservoir at 0.70 mL/min to make up 
for solvent lost to solubility in water and/or evaporation. 
The pump delivering the surrogate standard solution is set 
at 0.07 mL/min. After 23.5 hours an additional 10 mL MeOH 
is added to the 100 mL volumetric flask for rinsing purposes 
and the metering pump is set at full speed. 

mwms marsmmmmmmamrm WOFTHESURW W FLASK 10mm MFEROFWWTO'EEWPHASE. 
The agitator is then stopped and the system is allowed to 
settle in order to let the CHZCl2 separate. The solvent in 
the bottom of the mixing chamber is collected through 
Stopcock A (see FIGURE 2) and solvent remaining in the 
packed column is brought down into the mixing chamber by 
draining the water through stopcock B (FIGURE 2). The packed 
column of teflon rings is washed with 25 mL of CHZCl which 
is combined with the extracts. The separator Erap is 
checked for solvent carryover. under normal operation this 
trap should be free of CH C1 . If, however, any CHZCl is 
present it is isolated and combined on site with the res% of 
the organic extract before transport to the laboratory. 

sF'IEEREISANY Cl VISIBLEIN 'IEEF'INALTRAP 
'IEEHEOJAN'ICAL SYSTB‘I YaESUSPECI‘ANDADJUS'flENTOF 
PUMPS MAY BE WIRED. 
m:EX‘I'RACI'SAREmLLECTED mammmscnm 
CAPBOITLESANDSEAIED mm'mmm Lmsoscamcmps. mmorma 00m mm 15mm) wrmA morn? inseam mm Ismoovmso mmcrmnscorcame INGRDEIR mm mm 
WHIG! WILL BE USED FOR mmormvom mLLscrmmonmEv.mvoum ISAN nmczuoaor Tasmrn' or www.mmssmum MINAHINIMZOOmLTOAWOFWOmLIETEE 
vounmrs SUBSTANTIALLYDIFFERENI‘ mmmmmr mm mmmrvssmmsmaommvm 
aussxm IS wrap IN THE manooxamlmnsvmm 
MARKEDINTHELABORATDRYBEFORETHEBOITIEISOPENED. 
__'m_E CAUSE _0_F E mm vounms 95 1115s:; mmrwmm 1_s ascmmnm Bax-pas cram FIELD SAMPLES mascarvsonnogngmaomm .



2.1.2 Extraction g; the acidic fraction £95 phenols: A twenty 
liter grab sample of water acidified with H 50 (1 mL/L) is 
received at the NWDL in glass solvent bottles these.bottles 
are used once and then discarded). The acidic fraction is 
extracted and concentrated into CH C1 in the laboratory by 
the v procedure as described in section 2.1.1. 

3.0 PRINCIPLE_O_FSAMPLEPREPARATIW,CLEANUP@GASPHY: 
The analytes will be received in solution in a minimum volume of 200 mL 
and a maximum volume 400 mL of CHZCl that will be contained in a clean 
amber bottle sealed with a teflon lined screw cap. The solvent is 
dried and evaporated in a controlled manner using a relatively high 
boiling solvent, iso—octane, as a "keeper solvent" during the 
evaporation of CH C1 in the Goulden Evaporator FIGURES 6 — 8 (section 
4.1.ii). As this solvent is non-polar it can also be used to transfer 
the analyte extract to a chromatographic column for fractionation prior 
to analysis. The procedure separates analytes into two fractions on the 
basis of polarity as shown in the schematic flow chart in FIGURE 5. 

3.1 General Description 2; Apparatus and Equipuent: The preparation, 
cleanup and analysis of extract requires laboratory apparatus of 
an organic analytical chemistry laboratory. This includes 
glassware, custom evaporation devices for concentrating solutions 
and/or removing solvents (FIGURES 6 - 8), ovens, furnaces and two 
gas chromatographs equipped with electron capture detectors. One 
GC is configured for dual capillary column work and the other for 
packed column work. The actual clean-up is as follows. Glassware 
is first washed with heavy duty soap and in hot water. The 
glassware is then soaked overnight in chromic acid. After soaking 
the glassware is drained and washed with hot tap water until the 
washings are no longer coloured. Subsequently glassware is washed 
with distilled water, acetone and pesticide grade petroleum ether 
and air dried. 

Glassware that is to be used for volumetric measurement is heated 
at 130°C overnight. The glassware is then cooled and capped with 
CHZCl washed aluminum foil until use. Prior to use glassware is 
rinsed with the solvent that is to be used in that piece of 
equipment 

mzmcmsmsusm IN SAMPLE HANDLIM} 15mm 
MTEERESTOFTHEIABORA'IURYGIASSWARE. 
DOPE:BEFOREIUSE,GLASSWAREISWASHEDMEETIHESWIIBA10% 
VOLID'IEOFHEXANE(89ASOOIILHASK ISWASHEDWI'IBSOIIIL 
HEXANE). THE HEXANE WASHINGS ARE CDNCENTRAIED TO 1 IL ON A mmml-ZUL ARE ANALYZED BY GC.-IFANY 
INTERFERENCES ARE FOUND THE GLASSWARE IS AGAIN WASHED WITH 
HEXANEBEEDREUSE.



3.1.1 

3.1.2 

' nt £95 Measuring Liquids: The following glassware 
items are required for measurement of liquids and - 

preparation of solutions. 

(i) volumetric flasks with capacities ranging from 5 mL 
to 100 mL. 

(ii) Fifteen mL stoppered centrifuge tubes calibrated by 
the manufacturer are checked for accuracy using 1 and 
2 mL volumetric pipettes. Tubes deviating by more 
than 5% are rejected. 

(iii) Graduated cylinders with a 5 mL to 100 mL capacity. 

(iv) volumetric pipettes with capacities ranging from 1 mL 
to 25 mL. 

(v) Eppendorf pipettes for preparing stock solutions with 
capacities ranging from 10 uL to 1000 uL. THESE 
EPPENDORF PIPETTES ARE FITTED WITH PREWASHED GLASS 
TIPS. 

Solvent Handling Equipment: The following glassware items 
will be required for transferring, evaporating or handling 
liquids and preparation of solutions. 

(i) Disposable pipettes and pipette bulbs 

(ii) One hundred and 500 mL round bottom flasks with 24/40 
ground glass joints 

(iii) Glass separatory funnels with a 500 mL capacity 

(iv) An Allihn funnel which is a 10 cm by 4 cm filter 
funnel with a reservoir and a Porosity B sintered 
glass disk (FIGURE 9) 

(v) Stainless steel beakers 

(vi) Sonicating bath Bronsted Sonicator model 250 capable 
of continuously generating 200 watts 

(vii) Buchi rotary evaporator (Model RE 111) 

(viii) Goulden Evaporators for concentration from CHZClZ, 
hexane (FIGURES 6 - 7) 

(ix) Limited volume glass inserts for concentrating 
extracts for GC/ MS analysis: waters Associates. 
Catalog number 72704. ‘
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3.1.3 

3.1.4 

Chromatographic Columns: The procedure calls for column 
chromatography to fractionate the extract into two fractions 
and gas chromatography as the method of qualitative and 
quantitative analysis. 

(1) Fractionation column: A 12 mm x 350 mm glass column 
with a teflon stopcock or its equivalent. 

(ii) Packed column for gas chromatography: 1.8 M X 2 mm 
glass gas chromatographic column packed with 3% UV 
101 on 80/100 mesh chromosorb W—H—P commercially 
available from Chromatographic Specialties, 
Brockville Ont. 

(iii) Gas chromatographic capillary columns: All capillary 
columns are made of fused silica, 30 M x 0.25 mm i.d. 
The phases have a thickness of 0.25 um. The phases 
used are selected from the following and are listed 
as the Supelco products; [J & w products which are 
acceptable replacements appear in squared brackets 
after the chemical name]: SP8 1 (Polydimethyl 
siloxane) [DB-l]; SP8 5 (5% phenyl 95% methyl 
polysiloxane) [DB 5]; SP8 608 or equivalent. 

(iv) Guard column: fused silica 0.3 mm i.d and 1.0 M in 
length. 

Miscellaneous Items: Small items that are required at 

3.1.5 

various stages include: glass rod for breaking emulsions; 
glass marker; felt tip pen marker; water proof and solvent 
proof transparent tape. In addition the following items are 
required: glass wool; teflon boiling chips and aluminum 
foil; Teflon rings cut from teflon tubing (for the LVX 6 mm 
o.d. tubing is used and for both Goulden Evaporators, 3 mm 
tubing is used). 

NOTE: THE ABOVE ITEMS ARE TO BE WASHED WITH CEZCL2 BEFORE 
USE. 

Lastly the procedure requires a cabinet desiccator 
for storage of sodium sulphate and silica gel. 

Heating Apparatus: The following equipment is required for 
drying and cleaning various reagents and glassware: Two 
ovens caBable of controlling temperatures in excess of 400 C' 
and 130 C respectively; Muffle furnace for drying and 
cleaging capable of controlling temperatures in excess of 
1000 C. .



3.2 Gas Chromatographic Analysis Systems: The laboratory utilizes HP 

to 

gas chromatographs and autosamplers with the following pairings: 

99 AUTOSAMPLER TYPE OF COLUMN 

5700 7672A 1.8 M x 2 mm i.d. glass with 
3% UV 101 on Chromosorb 
w H—P 80/100 

5730 7671A Dual capillary (Section 3.1.3-iii) 

5890 7673A Dual capillary (Section 3.1.3-iii) 

Both 5730 and 5890 GC's are equipped with injectors that split the 
sample onto the two columns for simultaneous analysis. 

The detection system for all the above gas chromatographs is Ni63 
frequency pulsed linearized electron capture detectors. All data 
are recorded by an HP 1000 computer which has an HP3350 software 
system Laboratory Automation System (LAS) with a CPLOT package. 
The 5700 series of gas chromatographs are linked to the LAS by HP 
18652A A/D converters and are run in a "LOOP" mode, whereas the 
5890 and 5730 GC’s are interfaced to the LAS by 3392A integrators, 
controlled from the computer. Results are stored in the 
appropriate files in the computer for further examination and are 
then stored on tape. If needed, stored data can be smoothed by 
altering integration parameters, and critical segments of a 
chromatogram. 

Results are retained in the computer for up to 7 days for further 
analysis such as examining critical areas of a chromatogram or re— 
adjusting the integration parameters. All data are transferred to 
magnetic tape for storage. Ancillary equipment includes an HP 
7914A ST tape drive unit, an HP 2934A line printer and an HP 7550A 
graphics plotter. 

Reagent : Reagents required are solvents and solids used in column 
chromatography, reagents for drying organic extracts and pure 
compounds for preparation of standard solutions of analytes. 

(i) Solvents: The following solvents must be of pesticide 
grade quality: acetone; hexane; petroleum ether; iso- 
octane; acetonitrile; CH C1 . Acetone for washing 
glassware is of reagent grade. 

(ii) Solid Reagents: Silica gel from ICN adsorbent 100-200 
mesh for chromatography. Available from TERROCHEM 
(Catalogue # 02747) in metal bottles in 500 g 
amounts. This material is dried at 130°C in batches
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(iii) 

(iv) 

(v) 

(vi) 

of 194 9. After drying the Silica gel is deactivated 
by shaking 194 g with 6 mL reagent water. The 
prepared silica gel is transferred to a screw cap 
glass bottle capped with aluminum foil. ‘ This 
container is stored inside a desiccator dried with a 
mixture of blue and white drierite to keep an 
anhydrous atmosphere. The 3% deactivated silica gel 
is not kept for more than three weeks. Anhydrous 
granular sodium sulphate is heated in a muffle furnace 
at 600°C for a minimum of 18 hrs and is stored in a 
desiccator under anhydrous conditions. 

Standards: Reference analytes are obtained from the EPA 
Repository. Purity of the standards are stated by the 
supplier and should be at least 95% pure. Upon opening, 
record batch number, date of acquisition at National water 
Quality Laborato and date of opening of the container . 

Storage is at -4 C. Corrections for purity are made when 
standards are prepared. 

NOTE: UPON REMOVING FROM STORAGE AND PRIOR TO OPENING, THE 
BOTTLES MUST BE ALLOWED TO REACH ROOM TEMPERAIURE. 

Stock Solutions: Approximately 10 + 1 mg of primary 
grade standards are weighed on a microbalance to the 
nearest ug and then dissolved in a volume of iso- 
octane to give a concentration of 1000 ng/uL. These 
stock solutions are stored at -4 C in the absence of 
light. Under these conditions the shelf life is in 
excess of one year. Concentrations are checked by GC 
against independent solutions for accuracy. If 
concentrations differ by more than i 5% new solutions 
are prepared. When 1 mL of these solutions remain a 
new batch of stock solutions is prepared and checked 
against the old solution. Concentration of these 
solutions should be within 5% of those initially 
prepared. 

Intermediate and working Solutions of Parameters, 
Surrogates and Calibration Standards. These solutions 
are described in TABLES 2 to 4. 

In—house sediment reference material. One kg of NOTL 
sediment was collected from the Westfalia centrifuge 
according to the sampling protocol (3). This material 
was homogenized and stored at -4°C.
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