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DISCLAIMER

The mention of trade names or commercIal products m thIs manual IS for IllustratIOn purposes, and
does not constItute endorsement or recommendatIon for use by the U S EnVironmental Protection
Agency
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FOREWORD

th~ accomplishment of our objective m protectmg the enVIronment reqUIres a relIable assessment of
the present condition and a determmatlon of the effectiveness of corrective measures DecIsions
which must be made on the need for pollutIOn abatement and the most efficient means of achlevmg
environmental quahty depend upon the avatlabillty of sound data Test procedures for measurement
of the presence and concentration of substances hazardous to human health as well as an evaluation
ofthe qualIty ofthe environment are essential to satisfactory declSlon-makmg

This manual of chemical methods was prepared by the staff of the Environmental Momtonng and
Support Laboratory of the Environmental Research Laboratory, Cmcmnatl to prOVide procedures
for momtonng water supplIes, waste dIscharges, and the qualIty of ambIent waters These test
methods have been carefully selected to meet the needs of Federal LegIslatIOn and to prOVide
gUIdance to laboratones engaged m protectmg human health and the aquatic environment The
contnbuttons and counsel ofsCientists m other EPA laboratones are gratefully acknowledged

Test procedures contamed herem, that are approved for water and waste momtonng under the Safe
Dnnkmg Water Act (SDWA) and the NatIOnal Pollutant DIscharge Eltmmatton System (NPDES),
of PL 92-500 are so mdicated at the bottom of each tItle page These approved methods are also
recommended for ambient momtonng needs of Section 106 and 208 ofPL 92-500 Methods WIthout
thIS stated approval are presented for mformatton only Correspondence on these methods IS mVIted

Robert L Booth
Actmg DIrector, EnVIronmental Momtonng and
Support Laboratory, CmcmnatI, OhIO 45268
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ABSTRACT

This manual provides test procedures approved for the mOnItonng of water supphes, waste
discharges, and ambient waters, under the Safe Drmkmg Water Act, the NatIOnal Pollutant
Discharge EhmmatlOn System, and Ambient MOnItonng ReqUIrements of SectIOn 106 and 208
of Pubhc Law 92-500 The test methods have been selected to meet the needs of federal legislatIOn
and to provide gUidance to laboratones engaged m the protectIOn of human health and the
aquatic environment

IV
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TURBIDITY
Method 180.1 (Nephelometric)

STORET NO. 00076

1 Scope and ApplIcatIOn
1 1 ThIS method IS applIcable to dnnkmg, surface, and salIne waters m the range of turbIdIty

from 0 to 40 nephelometnc turbIdIty umts (NTU) HIgher values may be obtamed wIth
dIlutIOn ofthe sample
NOTE 1: NTU's are consIdered comparable to the prevIOusly reported Formazm
TurbIdity Umts (FTU) and Jackson TurbIdIty Umts (JTV)

2 Summary ofMethod
2.1 The method IS based upon a companson of the mtensity of lIght scattered by the sample

under defined condItIOns wIth the mtensity of lIght scattered by a standard reference
suspensIOn The hIgher the mtensity ofscattered lIght, the hIgher the turbIdIty Readmgs,
m NTU's, are made m a nephelometer desIgned accordmg to specIficatIOns outlIned m
Apparatus A standard suspensIOn of Formazm, prepared under closely defined
condItions, IS used to calIbrate the mstrument
2 1 1 Formazm polymer IS used as the turbIdIty reference suspensIOn for water because It

IS more reproducIble than other types of standards prevIously used for turbIdIty
standards

2 1 2 A commercIally avaIlable polymer standard IS also approved for use for the
NatIOnal InterIm Pnmary Dnnkmg Water RegulatIOns ThIS standard IS Identified
as AMCO-AEPA-1 avaIlable from Amco Standard InternatIOnal, Inc

3 Sample HandlIng and PreservatIOn
3 1 PreservatIOn of the sample IS not practICal, analySIS should begm as soon as pOSSIble

RefngeratIOn or Icmg to 4°C, to mimmize mIcrobIOlogICal decomposItion of solIds, IS

recommended
4 Interferences

4 1 The presence of floatmg debns and coarse sedIments WhICh settle out rapIdly wIll gIve
low readmgs Fmely dIVIded aIr bubbles wIll affect the results m a pOSItIve manner

4 2 The presence of true color, that IS the color ofwater WhICh IS due to dIssolved substances
WhICh absorb lIght, wIll cause turbIdIties to be low, although thIS effect IS generally not
sIgmficant WIth fimshed waters

5 Apparatus
5 1 The turbIdImeter shall conSIst of a nephelometer WIth lIght source for Illummatmg the

sample and one or more photo-electnc detectors WIth a readout deVIce to mdicate the
mtensity of lIght scattered at nght angles to the path of the mCIdent lIght The
turbIdImeter should be so deSIgned that little stray lIght reaches the detector m the

Approved for NPDES and SDWA
Issued 1971
Editonal reVISIon 1974
Editonal reVISIOn 1978
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absence of turbidity and should be free from slgmficant dnft after a short warm-up
penod

5 2 The sensItivity of the mstrument should permit detectIOn of a turbidity difference of 0 02
umt or less m waters havmg turbidities less than 1 umt The mstrument should measure
from 0 to 40 umts turbidity Several ranges will be necessary to obtam both adequate
coverage and sufficient sensitivity for low turbidities

5 3 The sample tubes to be used with the available mstrument must be of clear, colorless
glass They should be kept scrupulously clean, both mSlde and out, and discarded when
they become scratched or etched They must not be handled at all where the hght stnkes
them, but should be provided with suffiCient extra length, or with a protective case, so
that they may be handled

5 4 Differences m physICal design of turbldlmeters wIll cause differences m measured values
for turbidity even though the same suspensIOn IS used for cahbratlOn To mmlmlze such
dlfferen~s, the followmg design cntena should be observed
5 4 1 Light source Tungsten lamp operated at a color temperature between

22QO-3000oK
5 4 2 Distance traversed by mCldent hght and scattered hght wlthm the sample tube

Total not to exceed 10 cm
543 Detector Centered at 90° to the mCldent hght path and not to exceed ±30° from

90° The Detector, and filter system If used, shall have a spectral peak response
between 400 and 600nm

5 5 The Hach Turbidimeter, Model 2100 and 2100 A, IS m Wide use and has been found to be
rehable, however, other mstruments meetmg the above deSign cntena are acceptable

6 Reagents
6.1 Turbidity-free water Pass distilled water through a 0 45u pore size membrane filter If

such filtered water shows a lower turbidity than the distIlled water
6 2 Stock formazm turbidity suspenSIOn

Solution 1 Dissolve 1 00 g hydrazme sulfate, (NH2)2-H2S04, m distilled water and dilute
to 100 ml m a volumetnc flask
Solution 2 DIssolve 10 00 g hexamethylenetetramme m dIstIlled water and dIlute to 100
ml m a volumetnc flask
In a 100 ml volumetnc flask, mIX 5 0 ml SolutIOn 1 wIth 5 0 ml SolutIOn 2 Allow to stand
24 hours at 25 ±3°C, then dIlute to the mark and mIX

6 3 Standard formazm turbIdity suspension DIlute 10 00 ml stock turbIdIty suspensIOn to
100 ml with turbIdity-free water The turbIdIty of thIS suspensIOn IS defined as 40 umts
DIlute portions of the standard turbIdIty suspensIOn wIth turbIdIty-free water as
reqUIred
6 3 1 A new stock turbidity suspensIOn should be prepared each month The standard

turbidity suspensIOn and dIlute turbidIty standards should be prepared weekly by
dilutIOn ofthe stock turbIdity suspensIOn

6 4 The AMCO-AEPA-1 standard as supphed reqUIres no preparatIOn or dIlutIOn pnor to
use
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7 Procedure
7 1 TurbIdImeter calIbratIOn The manufacturer's operatmg mstructions should be followed

Measure standards on the turbIdImeter covenng the range ofmterest If the mstrument IS
already calIbrated m standard turbIdIty UnIts, thIS procedure wIll check the accuracy of
the calIbratIOn scales At least one standard should be run m each mstrument range to be
used Some mstruments permIt adjustments of sensItIvIty so that scale values wIll
correspond to turbIdIties RelIance on a manufacturer's solId scattermg standard for
settmg overallmstrument sensItIvIty for all ranges IS not an acceptable practIce unless the
turbIdImeter has been shown to be free of dnft on all ranges If a pre-calIbrated scale IS
not supplIed, then calIbratIOn curves should be prepared for each range of the
mstrument

7 2 TurbIdIties less than 40 UnIts Shake the sample to thoroughly dIsperse the solIds Wait
until air bubbles dIsappear then pour the sample mto the turbIdImeter tube Read the
turbIdIty dIrectly from the mstrument scale or from the appropnate calIbratIOn curve

73 TurbIdItIes exceedmg 40 umts Dilute the sample wIth one or more volumes of turbidIty
free water untIl the turbIdIty falls below 40 UnIts The turbIdIty of the ongmal sample IS
then computed from the turbIdIty of the diluted sample and the dIlutIOn factor For
example, If 5 volumes of turbIdIty-free water were added to 1 volume of sample, and the
dIluted sample showed a turbIdIty of 30 UnIts, then the turbIdIty of the ongmal sample
was 180 UnIts
73 1 The Hach Turbidimeters, Models 2100 and 2100A, are eqUIpped With 5 separate

scales 0-02,0-10,0-100, and 0-1000 NTU The upper scales are to be used only
as mdicators of reqUIred dilutIOn volumes to reduce readmgs to less than 40 NTU
NOTE 2: ComparatIve work performed m the MDQAR Laboratory mdICates a
progreSSIve error on sample turbIdIties m excess of40 UnIts

8 CalculatIOn
8 1 MultIply sample readmgs by appropnate dIlutIOn to obtam final readmg
8 2 Report results as follows

NTU

00 - 10
1 - 10

10 - 40
40 - 100

100 - 400
400 - 1000

> 1000

Record to Nearest

005
01
1
5

10
50

100

9 PrecIsIOn and Accuracy
9 1 In a smgle laboratory (EMSL), usmg surface water samples at levels of26, 41, 75 and 180

NTU, the standard deVIatIOns were ±O 60, ±O 94, ±1 2 and ±4 7 UnIts, respectIvely
9 2 Accuracy data are not avaIlable at thIS time
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BIbhography

1 Annual Book ofASTM Standards, Part 31, "Water", Standard D 1889-71, P 223 (1976)
2. Standard Methods for the ExammatlOn of Water and Wastewater, 14th EdItlOn, p 132,

Method 214A, (1975)
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