Public Comment
ELAP Regulations Development/Laboratory Standard
Deadline:9/16/16 12:00 noon

commentletters P S REGE F
From: Jerry Tamura <jerryitamura@yahoo.coms> 9-16-16
Sent: Friday, September 16, 2016 6:00 AM

To: commentletters ' SWRCB Clerk
Subject: Comment Letter — ELAP Regulations Development/Laboratory Standard

Attachments: SOP_for_pH_2010.pdf

To the Members of the State Water Resources Controf Board,

I have worked in the Environmental Laboratories in California since 1983 and | would like to share an example of a
laboratory procedure to perform one of the simplest analysis, reading pH's.

| have attached a pdf file titled SOP_for_pH_2010 which was written six years. In this file, you will find a Power Point
presentation presented to the Wastewater Operators titled "Preparing for the Regional Water Board Audit on pH
Measurements” and the training manual handout contents of the following: I. Table of Contents; 1. Phone Log; Ill.
Methods - Initial Demanstration of Capability; IV. 40 CFR 136; V. Section 4500-H+ pH Value of Standard Methods for the
Examination of Water and Wastewater 20th Edition 1998; Safety Data Sheets {SDS); Standard Operating Procedure
Methods - Written almost in TNI standards; pH Form for Logging in Data (Worksheet); and Certification of Completion.

| respectfully ask the Board Members,
How much more 2016 TN! Standards do you need apply to read pH's?

If you have any guestions then | can be reached at (559) 259-3083
Sincerely,

Jerry |. Tamura






ee Locations in California
Jackson
. Colusa




Hlowed in this program must be kept in the
: i}oratery and shall be available for inspection by -
egional Water Board staff. The Qualily Assurance-
‘Quiality Controf Program must conform to USEPA .
s guidslines or to procedures approved by the
Regmnai Water Board.

Table 1B-Inorganic Tests:
Hyd'm'c_]en'ioh (pH)
Pr ervahors Ncme Reqmrer.i

Maxzmum Hoidmg Tcme ' _
Iy 1t§1 15 tes .

{March23 2011 Colusa’ CWEA Seminiar -







G Requ:rements w;ll b CWEA or CA«NWAWWA :
Certificate

. _' Lagoratory Analyst 11

NVIRONMENTAL ?amgcnmu AGENCY
4200 SIXTHAVENUE - ©
ATTLE, _msmmm_ra 98101

1 Waste, Fraud,

surance Managemenit
strative Organization.
rsonnel Qualifications A
cility Description and Capttal Equnpment
; ntlve Mamtenance




g arsen .

vl Operating Procedures -+
oratory. Personnel Training Record -~~~
S will consist of reviston, date and page .
umber on each page of the document. .~

LIST FOR LABORATOF
| ITE INSPECTION




- Contact Informtion -
27 Jerry L Tamura

- Jeny@sierralab.com - -
Phane: 209223 2800 -




I. Table of Contents

II. Phone Log
To Sierra Foothill Laboratory, Inc. (209) 223 2800

III, METHODS
Initial Demonstration of Capability and Authorization

IV, 40 CFR 136
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V. Section 4500-H-+ pH VALUE of
STANDARD METHQODS for the Fxamination of Water and Wastewatar 20t

Edition 1998

VI. Material Safefy Data Sheet
(MSDS)

VII.  Standard Operating Procedure
METHODS

VIII. 'pH Form
' for Logging in Data

IX. Certificate of Completion




j‘,

Phone Log to Sierra Foothill Laboratory, Inc. (209) 223 2800

Date: /[ _ Time: Contact Person:
Initials; _
Date: __ / /[  Time: Contact Person:
Initials:
Date: / / Time: Contact Person:__
Initials:
Date: __ / [/  Time: Contact Person:

it

Initials:




Prepared by Sietra Foothill Laboratory, Inc.
For

Standard Operating Procedure

METHODS :
Initial Demonstration of Capability and Authorization

SCOPE AND APPLICATION
Rescribes sequence of svents which are to take place prior to employee of El Doradd Imrlgation District using the method.

NAME (TYPE OR PRINT) ‘ INITIALS
SOP pH

METHOD NAME
4500-H+ B, Electrometrld Method, Standard Methods For The Examination of Waler and Wastewater 200 Edition 1988

- "WETHOD REFERENCES

- BTEP 1=
| HAVE READ, UNDERSTAND, AND WILL COMPLY WITH THE FOLLOWING!

METHOD REFERENCE(S) LISTED ABOVE, READ BY ME DATE/NITIAL

50Ps LISTED ABOVE, READ BY ME DATEANITIAL '
MSDS FOR EVERY CHEMICAL OR REAGENT USED IN THE ANALYSIS, READ BY ME DATEANITIAL

5TER 2= ’
Perform five analyses of real world samples under the auspices of the Supervisor.
Supervisar Indicates on line balow the datestime of aach analytica! run, and then Initials It

DateAlmefinitial Supervisor
: #1 #2 #3

4 T W

STEP 3=
Operator signs below, sheet goes to Supervisor {0 be reviewed by the Assessor.

Date

Signature of Operaior

STEP 4=
Supervisor will be reviawing the data on the log bock of the four lub analyses performed by the Operator,

The Assessor will finallze Initial Document of Compstence and authorize analyst to proceed,




Prepared by Sierra Feothill Laboratory, Inc.

For

METHODS

Standard Operating Procedure

Initial Demonstration of Capability and Authorization

Date:

Demonstration of Capability

Certification Statement

Slerra Foothlii Laboratory
255 Scottsville Blvd

PO Box 1268

Jackson, CA 85642

Operator(s) Name(S):

Matrix::

Method:

(Examples: laboratory pure water, water, and wastewatar)

We, the undersigned, CERTIFY that

1.

W

o b

Jery [ Tamura
Laboratory Technical Director

KarenlLantz
Quallty Assurance Director

The Operator(s) above, using the cited test method(s), which is In use at this facility for
the analysis for the analyses under the assessment of the Sierra Foothill Laboratory have
met the Demonstration of Capability.

The test method(s) was parformed by the Operator (s) identified on this certification.

A copy of the test method(s) and the laboratory-specific SOPs are avaliable for all
personnal on-site.

The data associated with the demonstration capabliity are true, accurate, complete and
self-axplanatory (1).

All raw data (including a copy of this certification form) necessary to reconstruct and
validate these analyses have been retained at the facllity, and that the associated
information iz welt crganized and available for raview by authorized assessors.

Signaturé Date

Signature. Date.




Prepared by Sierra Foothill Laboratory, Inc.
For -

Standard Qperating Procedure

METHODS
Initial Demonstration of Capability and Authorization

Effactive . Revizions Made Dateflnitials
Date :
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TABLE 1A—LIST OF APPROVED BIOLOGICAL METHODS FOR WASTEWATER AND SEWAGE SLUDGE

Standard math-
Farameter and units Method ? EPA Odsal)?ltﬁhég gih, St%réﬁsagﬁlmgth- AOAL?F’;C?S ™, Other
Bactarla; )
1. Coiifarm (fecal), Most Probable Number | p. 1328 ., o 19221 CE e, | 8221 G E-09,
number per 100 {(MPN),% tube 3 dilu- | 1680121 ...
ml. or number par tion, ar 16811218 ...,
gram diry weight,
Mambrane flitar (MF} 2, | p. 1249 ... 9222 D e | 8222 D87 B-0050-B55,
single step.
2. Coliform {fecal) in | MPN, & tube, 3 dilution, | p. 1328 ... 922 CE .o 9221 C E-90,
pregence of chlo- ar
ring, number per
100 mL.,
ME2, gingle step ... p. 1248 9222 D o 9202 [-97,
3. Colltorm {fotal), MPN, & fube, 3 dilution, | p. 1143 9221 B oo 9221 B-99,
number per 100 ot
mL. ]
MF2, single step ortwo [ p, 1082 ... 9222 8 ... Q222 B-97 B-0025-8 5,
step.
4, Goliform (total), In | MPN, & tube, 3 dilution, | p. 1143 9221 B Q221 B-89,
presence of chle- or
ring, number per
100 mL. '
MF2 with enrfehment .., | p. 1119, 8222 (848.5¢) | 4222
{B+8.8¢) - 97, )
5. E. cofl, number MPN7815 muitiple graa B L | 8223 B-O7S L SELIESY Colileri®17
per 100 mL#20, ubs/muliple wall, Colilers-
{836,717
MF 2&7RE single giap .. | 180327 s | oo mColilug
24@15
. 8. Facal streptocoec], | MPN, 5 tube 3 dilution, | p. 1392 wne 9230 2 9230 B-83.
numbey per 100 -
mL. '
MF2, 00 s | P 1363 i 8230 C 9230 G-93 ... | B-0055-855,
Plate count ... p. 1434,
7. Enterccocel, num- | MPN78, multiple tube/ | .. DB503-9819 . | Entargigr® 19.28
ber per 100 mL =0, multiple well. }
MF 256789 gingla step ., | 160024,
8. Balmonella, num- | MPN multiple ube ... 168222,
ber par gram diy
welght 12,
Aquatic Toxicity:
8, Toxiclty, acute, Cerlodaphnia dubia 2002.0 25,
frosh water orgas acute,
nisms, LC s POr-
cent effluant.
Daphnia puplex and 2021.0%5,
Daphnia magna
aoute.
Fathead Minnow, 2000.0 25,
Pimephales
promelas, and
Bannerfin shiner,
Cyprinefla lesdsi,
acutes,




14226 Federal Register/Vol. 72, No, 57/Monday, March 28, 2007/Rules and Regulations

TABLE 1A.—LIST OF APPROVED BIOLOGICAL METHODS FOR WASTEWATER AND SEWAGE SLUDGE—-Continued

* Parametar and tnits

 Method

"EPA

Standard meth-
ods 18th, 19th,
20th ed,

Standard meth-
ods cnling

AQAC, ASTM,

USGs

Other

10. Toxleity, acute,
astuarine and ma-
tina organlsms of
the Atlantlc Qcean
and Quif of Mex-
o, LCsp, parcent
offlusnt,

11, Toxlelty, chronle,
fresh water orga-
nisms, NOEC or
IC2s, percent efflu-
ent,

12, Toxlcity, chronig,
asiuarling and ma-
tine organisms of
the Atlantic Ocaan
and Gulf of Mex-
ico, NOEC or 1Ggg,
percont affiuent,

Rainbow Trout,
Oncorhynchus
mykiss, and brook
trout, Salvelinus
fortinalls, acute.

Mysid, Mysidopsis
bahla, acute.

Sheapshead Minnow,
Cyprinodon
vatiagatus, acute,

Silverside, Menldia
barytlina, Menidla
menitlia, and Menidia
peninsulae, acuts,

Fathsad minnow,
Plmephales
promelas, larval sut-
vival and growth,

Fathead minnow,
FPlmephates
promelaa, embryo-
larval aurvival and
teratoganicliy,

Daphnla, Cerfodaphnia
clubia, survival and
rapraduction.

Grean alga,
Selenastrum
capricornutum,
growth,

Bheepshead minnow,
Cyprinodon
varfegatus, larval sur-
vival and growih.

Sheepshed minnow,
Cyprinodon
varfegatus, embryo-
larval survival and
teratogenicity.

Inland siiversids,
Menldia beryliing, lar-
val survival and
growth,

Mysld, Mysidopsiz
bahia, survival,
growth, and fecundlty.

Sea urchin, Arbacia
punctuiata, feriliza-
tlon,

2019.025,

2007.04,

2004.048,

2006.0 2s,

1000.028,
1001.024,

1002,0 28,

1003.028,

1004027,

1005.027,

1008.087,

1007.027,

1008.02%,

1The method must be spacifiad when rasults are reportad,
2A 0.45 wm mambrane filler (MF? or ather pore slze cert

“exiractables which could intarfare with thelr ?mwth.

2USEPA. 1878, Microblological Methods
tm}/. U.S. Environmental Protection Agency, Clnclnnatl, O, ERPA/600/8-78/017.

Rasarved).

8USGS. 1089, U.S, Gaologlcal Survay Technlques of Water-Reaslree Invest
lcal and Microblcloglcal Samples, U.S. Gaologlen Survay, LS. Deparimant of the Intericr,

Gallection and Analysis of Aguatic Biola
e racovery from chlorinaied wastewaters, the Most Probable Numbar method will be

5 Bacause the MF technlque usually y?elds {ew and variab

reguired 1o resolve any coniroversies,

or Monltoring the Envirohment, Wa

and antlelpated organism denslty of the watar sample,

ffled by the manutacturer to fully retain organlsms to ba cuftivated and to be freg of
ter, and Wastes, Environmental Mohlioring and Support Labora-

gatlons, Book 5, Leboratory Analysis, Chapter Ad, Methads for
Faston, VA,

Tests must be conduoted o provide organism enumeratien (denslty, Selsct the approprlate configuiation of tubes/tlitraions and dilutions/vol-

umes to aecount for tha quallty, characier, conslstency,
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8When the MF method has been usad previously to test waters with high turbidity, large numbers of norcoliform bacterla, or samfﬂas that may
mntillﬂtorgfanfsn}f stressed by chloring, a parallel test should be conducied with a muliipie-tube technique to demonstrate applicabilty and com-
parabitity of results. .

8Ty agsess the comparabllity of results obtained with Indlvidual methads, it Is suggested that slde-by-side tests be conducted across seasons
of the year with the water samples routinely lested in accordance with the most current Standard Methods for the Examination of Water and
Wastawater or EPA alternate test progedure (ATF) guidelines,

10 ASTM, 2000, 1993, 1996, Arnual Book of ASTM Standarde--Water and Environmental Technology. Ssction 11.02. ASTM International. 100
Barr Harbor Drive, Wast Conshohaocken, PA 19428,

HAQAG, 1995, Officlal Methods of Analysis of AOAG International, 16th Edition, Volume ), Chapter 17, Asacclation of Officlal Analytical
Chemists Internationai, 481 North Fredaerlck Avenue, Sulte 500, Gaithersburg, MD 208772417,

12 Hecommendsd for enumaration of target organism In sewage sludge.

12 Thage tests are collectively known as defined enzyme substrate tests, where, for example, a substrate 1s used to detect the enzyme B-glucu-
ronfdaae produced by £ el

4USEPA, July 2006, Method 1680: Facal Coliforms in Bewage Sludge (Biosolids) by Mulliple-Tube Fermantation Using Lauryl-Tryptose Broth
(LTRY and EC Medium. US Environmental Protaction Agency, Office of Water, Washington, DG EPA~821-R-06-012,

15 Samples shail be snumerated by the multiple-tube or multiple-well procedure. Using multinle-tube procedures, 'eménlo¥ an approptiate tube
and dilution cenflguration of the sample as needed and report the Most Probable Number (MPN). Samples tesied with Colilent® may be shumer-
* atad with the multiple-well procedures, Quantl-Tray® Quant-Tray® 2000, and the MPN calculated from the table providad by the manufacturer,

18 Golilert-189 is an optimized formulation of the Colilert® for the determination of total ccliforms and E. cofi that provides restits within 18 h of
incubation at 35 °C rather than the 24 h required for the Colfert® test and is recommended for marine water samples. _

17 Descriptions of the Colllart®, Colllart-18®, Quantl-Tray®, and Quantl-Tray®/2000 may be obtalned from DEXX Laborateries, Ing., 1 1DEXX
Drive, Westbrook, ME 04092, ) ‘

18 A description of the mGoliBlue24® tast, Total Coliforms and £. vof, s available from Hach Company, 100 Baytor: Ave., Ames, 1A 50010,

19 JSEPA. July 2006, Methad 1881; Feaal Coliforms in Sewage Sludge (Biokolids) by Multiple-Tube Farmentation using A-1 Medium, U.§, En-
vironmental Protection Agency, Office of Water, Waghington, BC EPA-821-B-06-013.

=20 Bgcommended for anumeration of target organism in wastewater effluent. )

21 JSEPA, July 2006, Method 1608; Escherichia colf (£, coll in Water by Membrane Filiration Using Modifled membrane-The:motolerant Esce-
arlchia coli Agar (rmodified mTEC). U.S. Environmental Protection Agency, Difce of Water, Washington, DC EFA-821-R-06-011,

2 USEPA, July 2006, Method 1682 Salmonefla In Sewage Sludge &Biosohds) by Medified Semisolid Rappaport-Vassiliadls (MSRV) Madium,
1.8, Environmental Protection Agency, Offlce of Water, Washington, DG £PA-821-R-06-014,

23 A deschption of the Enterclett® tast may be obtainad from IDEXX Laboratories, Inc., -1 IDEXX Drive, Westbrook, ME 04092,

2AUSEPA, July 2008, Method 1600: Enierococal in Water by Membrane Fllratiori Using membrane-Enterococous Indoxyh-3-D-Glucoslde Agar
(mED, U.S. Environmental Protection Agency, Office of Water, Washirgton, DC EPA-821-R-06-009.

25 (JSEPA, October 2002, Methods for Massuring the Acute Toxlclty of Effluents and Recelving Watars to Freshwater and Mating Crganisms.
Fifth Ecition. LL5. Environmantal Protection Agency, Offlce of Water, Washington, DG EPA/S21/R-02/012,

26SEPA, October 2002, Shert-term Methods for Estimating the Chronic Toxleity of Effluents and Feceiving Waters to Freshwatar Organisms.
Faurth Editlon, U.5. BEnvironmental Protection Agency, Office of Water, Washington, DC EPA/821/R-02/013,

2ZZ(SEPA, October 2002, Short-term Mathods for Estimating the Chranie Toxicly of Effluents and Recelving Waters to Marine and Estuarine
Organisms. Third Edition. U.S. Environmental Protectlon Agency, Office of Water, Washingten, DG EPA/821/R~02/014.
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TABLE Il —REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES

Parameter No./name

Centainer

Praservation 23

Maximuim holding time 4

Tahle IA—Bacterial Tests:

Table 1A—Aquatie ’Toxtclty .Tests mm—

Table IB—Inorganic Tests:

Tabla iBmMeta a7

Table IC—Organic Tests®

i-B. Coliform, total, fecal, and & coll ..uvvii..
6. Fecal streptococdl ...
7. Enterogone
8. Salmonetla ..

9-11. Toxicity, acuta and chronic ...
1. ACiity e
2; Alkailnity
4. Ammonia .
9. Blochemlcal oxygen demand
10. Boron ...,

LT T T P

11. Bmmlde

14. Biechemlcal oxygen demand, carbo-
nacanus.

15. Chemical oxygen demand ..

6. Chloride |

17, Ghivrine, tota! ras}dual Vst

21, Color ..
23-24, Cyamde tota or avallabi (or GATC) ..

25, FIUOHES (i oy
77, Hardness .
28. Hydrogen ian (pH) ..

31, 43. Kjeidah aﬂd organic N .

18, Chromium VI o vineneenen s
35, Mareury (CVAA) ...
346. Mareury (CVAFS)

4, 58, 12, 13, 19, 20, 22, 28,-29, 30, 32-34,
36, 37, 48, 47, 51, 52, 58-60, 62, 63, 70~
72, 74, 75,

Metals, except boron, chromium VI, and mer-
cury, .

38, Nitraté ........

38, Nitrate-nityd

40. Nitrite .. “ -
41, Olf and graa'ae
42, Organic Carbon ..o

44, Orthophosphate .o

© 48, Oxygen, Dissolvad Proba «. e
A7, WIBRIBY 1o et
48, Phenols ..o,

49, Phosphorous {(slemental)

50. Phosphorous, total ........

53. Residue, total |

54, Residus, Flltarable

55. Resldug, Nenfilterabie (TSS)

58. Resldug, Settleabls ..

&7, Aasidue, Volatlle ... e
a1. Sitica .. et e e
64, Speclfzc conductance .......

€5, Bulfate o,
88, BUIfdE it s
B7, SUIMEE covvronriiiieiirias et st sessns e
88, Surfactants ...ciinene

69, Temperature ...
73, Turbldity

......................................................

HTAM MMy

B9
G Gy

e Bt
&
=
T Q: I
R
z§=

T ]
foe 2P0

I R = 1

.........................

........................

FP G and FPllined
cap 17,

(3, Botlls and top w.........
G, Bottle and top ...,

-u
o
g
D@

Cool, <10°C, 0.0008% Nag8:0,5 ..,
Cool, <10°C, 0.0008% Nap5,055

CDOI. <10u0, 0.0008% NaZSQOSB hen
Cacl, <10°C, 0.0008% Nag52035 ...

Cool, SBG10 it senrerrnenss

Coal, Z6°C 1B i
Cool, z8°C 18 |
Cool, s5°0 18, H2804 to pH<2
Cool, SB°G 18 ...

HNOS o pH<2 ..
None requirad ...
Cool, KBoCTB v

.........

Cool, £8°C 18, H2804 to pH<2
None required .......v...
None requlred ..

Codl, s6°C 18 ..

Cool, £6°378, NaOH to 1:!24:»12ﬁ re—
‘dutlsig agemt5

None raquired .. s

HNQg or HzSOq. tO pH<2 .

Nene requirad ......... ST .

Cool, <8°C18, Ha80, t0 pH<2 ...

Coal, s6°C T8 pH = 3.3-8.720 ...
HNO; to pH<2 ..
5 ml/L 12N HO or 5 mL/i, BrCI ia -

HNOz to pH<2, or at lsast 24 hours:
prigr to analyais 18,

Cool, 88°G 18 ...,
Coal, s6°C 18, HESO4 to pH<2
Cool, s6°G18 ...

Cool to 6008, HGr or HgSO4 ta
ph<2.
Cool to sB°018 HClL H.804, or

HePOy to pH<2,
Caool, sBPGT8 v

None requirad e e
Fix on site and store in dark ............
Cool, s67C18, Hz504 1o pl<2
Cool, £6°0 1w
Cool, £5°C 8 HHSCL; to pH<2
Cool, <6 ’015 "
Coal, 269G 1# .
Cool, €6°C 15 ...
Cool, <8°C 18 _,
Cool, 26°C18
Cool, <6°G18 .
Cool, s6°C18 .
Cool, <6°C 18,
Cool, €6°C18, add zmc acetate plus
sodium hydmxfde to pH>9
None required ...

.....................................

R R T L P I PI P PP

Cotl, 269G T (it
None required
Cool, £6°C18 .,

6 hourg, 2223
6 hourg 22
8§ hotirg.22
6 hours 22

36 hours.

14 days,
14 days.
25 days,
48 hours.
& months.
28 fdays.
48 hours.

28 days.

28 days.

Analyze within 15 min-
utes,

48 haurs.

14 days.

28 days.

6 months.

Analyze withirt 15 mid-
utes.

28 days.

28 days.
28 days,
90 days, 17

8 months,

43 hours.
28 tays.
48 hours,
28 days.

28 days.

Filter wilhin 15 finutes;
Analyze within 48
hours,

Analyza within 15 min-
titas,

8 hours.

28 days.

48 hours,

28 days,

7 days,

7 days.

7 days,

48 tours,

7 days.

28 days.

28 days.

28 days.

7 days.

Analyze within 15 min-
uies.

48 houra,

Analyze,

48 hours,
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TABLE |1 —REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES—Continued

Parameatar No./nama

Container *

Praservation 23

Maximum holding time +

18, 18-20, 22, 24-28, 34-37, 39-43, 45-47,
58, 76, 104, 105, 108~111, 113. Purgeabls
Halacarbons,

8, 57, 108, Purgeable aromatic hydrocarbons

3, 4. Acroleln and aerylonittila .

28, 30, 44, 49, 53, 77, 80, 81, 88, 100, 112,
Fhenols 1,

7. 38 Benzidines '™ 12 i
14, 17, 48, 50-52. Phihalate esters 17 ...

B82-84. Nitrosamings ™ 14 Lo

8894, PCBs 11

and

54; -85, 78, 78, Nitroaromatics

isophorone 11,

1, 2, 5, 8-12, 32, 33, 58, 59, 74, 78, 09, 101,
Polynuclear aromatic hydracarbons 11,

15, 16, 21, 81, 87. Halethers 1

29, 35-37, 63~65, 107. Chlodnated hydro-
carbons 11,

60-62, 66-72, B85, 86, 95-97, 102, 103
CDDg/COFs 1,
Aqueous Samples: Field and Lab Preservation

Sollds and Mixed-Phase Samples: Sleld Preg
arvation,

Tigsue Samples: Fleld Preservation ..o

Solids, Mixed-Phass, and Tissue Samples:

. Lab Proservation.

Table [D-—Pesticides Tests:

1=70. Pasticldes ™ ....rrernrircin s s

Table |E—~Radiological Tests:

1-5, Alpha, beta, and radium ...
Table IH—Bactsdial Tests:
1o B COf i e

2, Enterogoctl ..o,
Tabka IH—Protozoan Tests:
8. Cryptosporidium .o ..
G, GHAFTIA v e s e e

@, FPingd septum

@, FP-linad septum .......
G, FP-lined septum .......
G, FPinad cap .ovuiae

G, FP-lined tap ..
G, FP-lined ¢ap .nienn

@, FP-Ined cap ...omenne

G, FP-linad cap .
G, FP-lined cap

@, FP-lined cap
G, FPIned cap oo

a, Fl”~|§ned'cap

De oo

G, FR-lined €ap e

LDPE; field filtration .......
|.DPE,; field filtratlon

Caol, 56 °C 13, 0.008% Nag82055 ...

Cool, =§°C18, 0.008% NepBa0y°,
HGI o phl 29,

CC\OL <60 15. 0.008% NﬂzSgOg 5.
pH to 4-510, -

Cool, $6°C 18, 0.008% NeaSa0s & ...

Cool, 56°C 18, 0.008% Nas8:055 ..,
Cool, £B9%G T e erereniens s

Cool, =620 8, atore in daik, 0.008%
NaQSQOs 5
Gaol, €80T o psaemmrimermenesermeeen

Gouol, 56°C 18, store i dark, 0.008%
NeainS03 5.

Cool, 257G 18, store in dark, 0.008%
MNazSa0a 5,

Goot, 56 °C 18, 0.008% NagBs0Ds® ..

Gool, sB2C18 e

Firectnerbianirssiarty

Cacl, =6°C*8, 0.008% NaxS,035
pH<8,
Cool, SB901R (ririeae

Cool, SB°C18 i
Freeze, £—10°C

Cool, sE°G %, pH 5815 L

HNO3 to pH<2 i,

Cool, <10°C, 0.0008% Nag§,0,8 ...
Caol, <10°C, 0.0008% Naz8:038 ...,

14 days.

14 days®
14 days.10

7 days until extraction,
40 days after extrac-
tion.

7 days until extraction, 12

7 days until extraction,
40 days afier extrac-
tion,

7 days until extraction,
40 days after extrac-
tion.

1 year until extraction,
year aftar extraction.

7 days until axtragtion,
40 days after extrac-
tian.

7 days until extraction,
40 days after exirac-
tlan,

7 days antil extraction,
40 days after axivac-
tion.

7 days uniil extraction,
40 days aftar exiras-
tien, i

1 year.
7 days.
24 hours.

1 year,

7 days unti extraction,
40 days afler extrac-
tion,

6 months,

6 hours.22
6 hours.22

98 hours.?*
96 hours.®

1P s polyathylene; “FP & fluoropolymer (polyetraflucroethylens (PTFE; Taflon®}, or other flucropolymer, unless stated otherwise In this

Table II; "G" is glass; !pA®
sty polyathylans. ‘

2Except whete noted in this Table |l and the method for the parameter, preserve each grab sample within 15 minutes of collection. For a com-
nosite samEpie coilected with an automated sampler {e.g., using a 24-hour composite samplar; see 40 CFR 122.21(0) (7)1} or 40 OFR Part 403,
Appendix E), refrigerate the sample at <8°0 during collestion unless speclfied othetwlss in this Table | or in the methad(s}. For a composite
sample 10 be snlit info separate aliquots for preservation and/or analysls, maintain the sample at s6°C, unless specified otherwise in this Table I
ar in the method{s}, unii coliection, splitting, and preservation is completed. Add the presarvaliva to the sample contalner priot to sample collen-
fion when the preservative will not compromise the integrity of a grab sample, a composlte sample, or an aliquot split from a composita sampla;
otherwise, prasarve thaé;rab sampls, compoesite sample, or aliquot split from a composite sample within 16 minutes of collection. If a composite
measurament is required but a composite sample would compromise sample Integrity, individual grab samples must be collected at prescribed
time intervals (.., 4 samples over the courae of a day, at 8-houy imervalssj. Grab sarplas must be analyzed deparately and the concentrations
averaged, Alternatively, grab samples may be collected in the field and composited in the laberatory if the compositing procedure produces re-
suilts sc‘uivalem to results produced by anthmietic averaging of the results of analysls of Individual grab samples, For examplas of laboratory
compositing procedures, see EPA Method 1664A (oll and grease) and e procadures at 40 CFR 141.34(){14){Iv} and (v) {volatlle organics).

is any plastic that is made of a sterlizable material (polypropylene or other autoclavable plastic); "LDPE™ is low dan-
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2When ary sample is to ba shipped by comman carder-or sent via the U.S. Postal 8ervice, [t must comply with the Depariment of Transpor-
tatlon Hazardous Materials Pegulations (49 CFR Part 172). The person oftering such materta! for transportation is responsibla for ensuring such
compliance, For the preservation requirements of Table Il, the Office of Mazardous Materials, Materials Transportation Bureau, Department of
Transportation has determined that the Hazardous Materials Regulations do not apply to the following materials: Hydrochlori acid (HCI) in water
salutions at concentrations of 0.04% by weight or less (pH about 1.96 or greatar); Nitric acld {HNOsg) in water solutions at concantrations of
0.16% by weight or {ees {pH about 1.62 or grealer); Sulfuric acid gHgSO‘;) in water sclifons at concentrafions of 0.35% by waight or Iéss {pH
abeut 1.15 or greater); anc Sodium hydroxide (NaOH) in water solutions at concentrations of 0,080% by weight or (sss (pH about 12.30 or lssg).

4 Bamples should be anaiyzed as sdon as possible after collection. The tinas listed are the maximum tirmes that samples may be heid befora
ihe start of analysis-and stll he considered valid ﬁe.g.! samples analyzed for fecal cofiforms may be held up to 8 hours priod 16 commencing anel-
yais), Bamples may be held for longer periods only If the permittes or monitoring laboratory has data on file to show that, for the specific tgpes_ of
samples undet stiidy, the analytes are stable for the tonger time, and has received a variance from the Reglonal Administrator undar § 136.3(a).
For a grab sample, the holding tme bc-)%lns at the time of collectlon. For & compuosite sample collecied with an aulomated sampler (8., using a
24-hour composite samplef; see 40 CFR 122.21(p)(7)() of 40 CFR Part 403, Appendix E}, the holding firne baging at the time of the end of col-
lecticn of the composita sample, For a set of grab samples composited in the flsid or laboratory, the holding time bagins at the time of collection
of tha last grab sample in the set, Some samples may not be stable for the maximym time period giver: in the fabis, A permittee or menitoring
laboratary s obligated to hold the sample for a shorter fime if it knows that a shdrter time Is necessary to maintain sample stablity. Ses
-§136.3(e¥ for details. The date and time of collection of an Individual grab sample is the date and time at which the sample |s coliected. Far a
set of grab samplas to ba compositad, and that are all collacted on the same calendar date, the date of gollection is the dats on which the sam-
ples arg collacted, For a set of grab samplas o be compositad, and that are collected across two calendar dates, the dale of collection is tha
dates of the two days; e.¢,, Novembar 14-15. For a composlte sample collected autornatically on & given date, the date of coflection is the date
on which the sample is collected. For a composite sample collected automnatically, and that s collecled across two Salendar dates, the date of
collection is the dates of the two days; e.g., November 14-18, _ _

5Add a reducing agent anly If an axidant (a.g., chlorine) is present, Raduaing agents shown to be affective are sodium thiosulfate (NasSsCa),
ascoroic adld, sodium arsenite (NaAsDs), or sodium burohydride (NaliblLy However, some of these agents have bean shown to prodice a posi-
tive or negative cyanide blas, depending on other substances in the sample and the analytical method used. Therefore, do not add an exceys of
raducing dgent. Mathods recommending ascorbic aoid (a.g,, EPA Mathed 335.4) specliy adding ascarbic acid crystals, 0.1-0.5 ¢, uniil a drop of
sample produces no color on potassium odide F\SK” starch paper, then adding 0.06 g (60 mg) for each [ter of sample volume. If NaBH. or
NaAsO, is used, 25 mg/l NaBH, or 100 mg/l. NaAsOa will reduce more than 50 mg/L of ehlorine (see methcd “Kelada-01" andfor Stancard
Mathod 4500-CN~ for mam information). After adding reducing agent, test the sanmipie using Kl paper, a test strip (e.g, for chlosine, SenSafe™
Total Chiorine Water Check 480010) muistened with acsfate buffer solution {zse Standard Method 4500-GLC.38), or & chiorins/oxidant test
mathod (e.g., EPA Method 330.4 or 330.6), to malke sure all oxidant is remaved, If oxidant remains, add more reducing agent. Whatever agent Is
used, it should be tested to assure that cyanide resulis are not affected aclversely. .

s8ample collactlon and preservation: Coliect a volume of sample agpropriaté o the analytical method in a bottle of the material specified. if
the sampls can be angiyred within 45 hours and sulfida ie not present, adjust the pH 1o > 12 with sodium hydroxide solution (e.g., 5% wiv), rer
.fngarate as spacified, and analyze within 48 hours. Otherwise, to extend the- helding time to 14 days and mitlgate intarferandes, treat the sample
lmmeclfatsl_‘\_/ using any or all of the follawing tachnigues, as hecessary, followed by adjustment of the sample pi to = 12 and refrigeration as
spacified. There may be interferances thal are not mitigated by approved procedures. Any procadure for temoval or suppression of an Inter:
forance may ba employed, provided the laboratory demonstrates that it mare asturately measures cganid@. Partieulata cyanide (e.g., ferle farro-
cyanlde) or a strong cyanlde complex (.., cobalt syanlie) are more accurately rmeasurad If the laboratory holds the sample at room tempera-
tre and pH » 12 for a mintmum of 4 hours prer to analysis, and performs. UV digestion or dissciution under alkaline (pH=12) genditions, if nac-
BESary, .

{1} Sulfur; To remove elemental sulfur (Sg), filter the sample immediately. It the Hitration %ime will exceed 15 minutes, uss a largar fiter or a
methad that reguires a smaller sample voiime (8.¢, EPA Method 3354 or Lachat Method 01). Adjust the pH of the filtrate o » 12 with MaOH,
rofrigerate the filter and fitrate, and ship or transpeit o the laboratory. in the laboratory, axifact the fllter with 100 mL. of 5% NaOH solution for a
minimum of 2 heurs, Filter the axiact and discard the solids. Gembine the 5% NaOH-exiracted fitrate with the inital filirate, lower the pH to ap-
proximately 12 with concentrated hydrochiore or sulfuric acid, and analyze the combined fiftrate. Becauss the datection limit for eyanids will be
increased by diution by the filtrats from the solids, test the sampls with and withcut the sollds procedure if a low detection it for cyanide is
necessary, Do not usa the solids procedure f a higher cyanlde concentration is obtained witholt It Alternatively, analyze the fltrates from the
sampla anld the solids ssparately, add the amounts detenmined (in g or myg), and dlvide by the original sample volume ta obtain the cyanide
conceniration. ' .

{2) Bulfide: If the sampla contains sulfide as determined by lead acetate paper, of if sullide is known of suspected to ba present, immediately
aenduct one of the volatillzation reatrments or the precipitation treatment as follows: Volatilizatlon—Headspace expelling. In a fume hood or wali-
ventilater! arga, wansfer 0,75 liter of sample to a 4.4 L-collapsible container (e.g., Cubitainer™!, Acidify with concentrated hydrochloric acid to pH
< £ Gap the contalner and shake vigorously for 80 saconds, Femove the cap and expel the headspacs Into the tume hood or ofen area by col-
lapsing the contalner without expeling tha sample, Refill the headspace by expanding the container. Fepsat expeling a total of five headspace
volumeas, Adjust the pH o > 12, refifgerate, and ship or transport to the laboratory. Scaling to a smaller or larger sample volume: must maintain
the ait to sample volume ralio. A farger velume of air wiif resuit In too grsat a loss of cyanide (= 10%), Dynamit stripping: In a fums hood or wall-
vantilated area, transter 075 iter o samfle to-a contalner of the material speciied and acidify with concenirated hydrochlorle asld to pH < 2,
Using a calibrated air sampling pump of flowmeter, purge the acidified sanple into the fume hoad or open area through a fritted glass aerator a
g flow rate of 2.25 |/min for 4" minutes. Adjust the pH to > 12, rafrigerate, and ship or transport to the laboratory, Scaling to a smaller or larger
sample volume must maintaln the alr to sample voluma ratio. A larger volume of alr will result in too great a loss of cyanide {> 10%). Precipita-
tlon: If the sample contalns particulate matter thal would ba femeved by filtration, filter the sample prior to treatmeant to assuis that cyanide asso-
clated with the particuiate matter is included In the measurement, Shig or trangpori the fiter to the laboratory, in the [aboratory, extract the filter
with 100 ml. of 5% NaCH solutlon for a minimum of 2 hours. Filker the extract and discard the sollds. Combine the 5% NaOH-extracted filtrate
with tha initial filrate, lower the pH to approximataly 12 with concentrated hydrochlorlc or sulfuric acid, and analyze the combined fitrate, Be-
cause the detection fimit for ayanide will be increased by dilutlon by the filirate from the sollds, test the sample with and without the soilds proca-
dure if & low detection it for eyanide Is necessary, Do not use the solids procedure it & bighser cyanide conceniration Is obtainad withou! it, Al-
ternalively, analyze the filtratés from the sampls and the solids separatag, add the amounts detarmined (in 1g or my), and divide by the original
sample volume to oblain the cyanide condentration, For removal of sulfide by pradpitation, raise the pH of the sample to » 12 with NaQH solu-
tieh, then add approximately 1 my of powdered cadmiom chloride for each ML of sample. For example, add appmxlmatel?/ 500 mg to a 500-mL
sample, Cap and shake the container to mix, Allow the precipitate-to settls and test the semple with lead acetate paper, [ necessary, add cad-
mbum chloride but avold adding an axcess. Finally, filter through ©.45 micron filter. Cool the sample as spacified and ship or fransport the filtrate
and filter to the laboratary, I the laboratory, extract the filter with 100 mL of 5% NaOH solution fer a minimum of 2 hours. Filler the extract and
discard the solids. Gombine the 8% NaOH-extractad filtrate with-the initlal filtrate, lower the pi to approximalely 12 with concentrated hydro-
chloric ar suifurle acid, and analyze the combined filtrate. Because the detection Iimit for cyanide wili ba Increased by dilution by the fitrate from
the solids, test tha sample with’ and without the solids procedure if a low detection imit for ayanide is necessary. Do not use the solids procedurs
if a higher cyanide concentration is oblained without it. Altematively, analyze the liltrates from the sample and the sollds separately, acd the
amaunts detarninad {(in jug or myg), and divide by the original sample volume fo obtaln the eyanide conceniration, i a ligand-exshange method is
used (8.9, ASTM DEABE), it may he necessary lo increass the ligand-axchange reagent fo offsst any excess of cadmium chiorida.,

(3 Bulfite, thiosullate, or thiccyanate: iF sulfite, thiosulfate, or thiocyanate 15 known or stspecied to be present, use UV digestion with a glass
coll (Mathod Kelada-01) or ligand exchange (Method QIA-=1677) to preciude cyanide loss or peositive interferanca,

(4} Aldehyde: If formaldehyde, acstaldehyds, of ancther watar-soluble aldebyde 1s known or suspected 1o be present, réat the sampla with 20
mi. of 3.5% ethyienedlamine solution per iter of sample,
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{5} Carbonate: Carbonate interferencs Is evidenced by noticeable effervescence upon acidification in the distilfation flask, a redudtion In the pH
of the absorber solution, and Incamplete cyanide spike- recovery. When significant carbenate fs present, adjust the pH to 212 using caleium by
gg%)gd% gth%ag) of sodium hydroxide. Allow the proecipitats to settls and decant or Hitar the sample prior to analysis {also see Standard Method
) (fs) Chlcrlsne‘ hypochlorfie, or other axidant: Traat a sample known or suspecied to contain chiorne, hypochlorits, or other oxidant ag directed
in footnote 5. .

?For dissolved metals, fiter grab samples within 15 minutes of collection and before adding preservatives. For a composite sample collected
with an automated sampler (8.9, using a 24-hour composite sampler; see 40 CFA 122.21(??(_7){1) or 40 CFR Part 403, Appendix £), fiiter the
sample within 15 minutes after complation of collection and hefore adding preservailves. If it s known or suspenctad tha! dissclved sample intsg-
rity will be compromisad during collection of a compostis sample coliected automatically over ime (e.9., by intarchange of & metal between dis-
Sohved and suspended forms}, collect and filter grab samples to be composited (faotnote 2) In place of a composiie sariple colfected automatl-
cally, .

BGuidance applies to samples to be analyzed by GC, LG, or GC/MS for spaciic compounds. )

off the sampls is not adjusied to pH 2, then the sample must be analyzed within seven days of sampling, - )

i g’ghe pl-; adjuslilment is not required If acroleln will not be measured, Samples for acrolein recelving no pH adjustment miist be analyzed with-
n 3 days of sampling.

" V\)(1&n the exiractable analytes of concemn fall within a single chemical category, the specified preservative and maximum holding times
should be obgerved for oplimum safeguard of sample Integrity (L.e., use all maf::essar\g praservaiives and hold for the shortest tima listed). When
the analytes of concern fall within two or more chemical categeries, the sample may be preserved by cooling to %6 °C, reducing residual chlorine
with D,008% sodium thiosulfats, storing in the dark, and adjusting the pH to 6-8; samples preserved in this manner may be held for seven days
before exiraction and for forty days after extraction, Extaptions to thls opfional preservation and holding time procedurs are noted in footnote &
{tegarding the requirement for thiosulfate reduction), and footnotes 12, 13 (regarding the analysis of henziding).

12f 1,2-diphenylhydrazine is likely to be present, adjust the pH of the aample to 4.0 - 0.2 to prevent rearrangement to benzidine.

13 Exiracis mey be stored up to 30 days at < 0 °C, ] ] .

M For the analysis of diphenyinitrosamine, add 0.008% Na»8:03 and adjust pH to 7-10 with NaOH within 24 hours of sampling,

15The pH adjustment may be petformed upon receipt at tha laboratory and may be omitted if the samples are axtractsd within 72 hours of cof-
lection, For the analysis of aldrin, add 0.008% NaeS5;0a. _ ) _ ‘

8 Sufflcient Ica should be placed wiih the sampies in the shipping container to ensure that foe is still present when tha samples arrive at the
Iaborator?_z‘. However, even if jce ls present when the samples arrive, it s nacessary 1o immediately measure the temperature of the samples and
eontlrm that the preservation temperature maximum has nat been excesded. In the (solated cases where I tan be documented that this holding
temperature cannot be mat, the permities can be givan the option of on-site testing or can request a variance, The request for a- variance should
include supporiive-data which show that tha toxicily of the affluent samples Is not reduced because of the increased holding temperature,

178amples collected for the determination of trace level mercury (<100 ng/L) using EPA Mathod 1631 must be collected in tightty-capped
fluoropolymer or glass bottles and preserved with BrCl or HOI solution within 48 hours of sample colfection. The time to presarvation may be ex-
tended 10 28 days if a samﬁle is oxidized in the sample botile. A sample collected for dissoived trace teval marcury should be filtersd In the lab-
oratory within 24 lours of the time of collection, However, If circumstances preclude overnight shipment, the sample should be filtered in a des-
i%natad ciean araa in the field in accordance with procedures given in Methed 1669, If sampie intagrity will not be malntained by shipment to and
fiftration In the laboratory, the sample must be filterad In & deslonated clean area in the fleld within the time period necsssary to maintain sample
intﬁ:grity. A sample that has keen collectad for determinasion of total or dissolved trace level marcury must be analyzed within 90 days of sample
collection.

18 Aqueous samples must be preserved at £8°C, and should not be frozen unless data damonstrating that sample freezing doss not adversely
impact sample integrity s malntained on file and accepted. as valid by the regulatory authority, Alsg, for purposes of NPDES maonitoring, the
specification of "=°C” Is used In place of the 4 °C™* and ¥< 4 *C" sampla temperature requirements listed In some methods. It 18 not necessary
ta meastre the sample termparature to three significant figures {(Vesth of 1 degres); rather, three significant flgures are specified so that raunding
down Lo B °C may not be psed to meet the <8 °C raquirsment. The presarvation temperature does not apply to samples that are analyzed Imme-
diataly {lass than 1% niimtes). ,

19 An agueous sample may be collectad and shipped withowt acid preservation. However, acid must be added at least 24 hours befors anal-
vsls fo dissolve any matals that adsorb to the contalner walls. if the sample must be analyzed within 24 hours of callection, adtd the acid imme-
diately (see fooinots 2), Soil and sediment samples do not nesd o be preserved with acid, The allowances in this footnote suparsede the preser
vation and holding firme requirements in the approved metals methods, ‘

20To nchieve the 28-cay holding time, use the ammenium sulfate buffer solution spetified in EPA Method 218.6, Tha allowance in this foot-
nota supersades preservation and holding time regulrements in the approved hexavalent chroraium methods, unless this supersession would
compromise the measurement, in which case requiraments in the method must be followed. .

2UHalding time Ia calculated from time of sampla colfection to elution for samples shipged to the laboratory in bulk and calculsted from the time
of sampie filiration to elution for samples fitered In the feld. . )

22 Bamples anali/sis shauld begin immsdiately, preferably within 2 hours of sellection. The maximum transport fime to the laboratory is 6 hours,
and samples should he processad within 2 hours of recsipt &t the Iaboratogr.

23 For tecal coliform samples for sewage sludge {piosolids) anly, the holding fime is extended to 24 hours for the following sample types using
elther EPA Method 1680 (LTB-EC) or 1681 (A-1); Class A compostad, Class B asrobically digested, and Class B anaerchicaly digested.

PART 503—STANDARDS FOR THE
USE OR DISPOSAL OF SEWAGE
SLUDGE

m 3. The authority citation for Part 503
continues to read ag followa:

Authority: Secs. 405[d) and (&) of the Clean
Water Act, as amended by Pub. L. 95-217%,
sac, 54{d), 51 Stat. 1561 (33 U.S.C, 1345(d)
and (8)): and Pub. L. 1004, title TV, sec.
£05(a), (b), 102 Stal,, 71, 72 (33 U.8.C. 1251
et seq.).

® 4. Section 503,8 is amended by
revising paragraph (b} introductory text
to read as follows:

§503.8 Bampling and analysis.
* * * * R

(b} Methads. The materials listed
below are incorporated by refarance in
this part: These incorporations by
reference were approved by the Director
of the Federal Rogister in accordance
with 5 U.5.C, 552(z) and 1 CFR part 51.
The materials are incorporated as they
exist on the date of approval, and notice
of any change in these materials will be
publishad in the Federal Register. They
ars available for inspection at the HQ
Water Docket Center, EPA/DC, EPA
Wast, Room B102, 1301 Constitution
Ave,, NW., Washington, DC,-and at the
National Archives and Records

Administration (NARA), For
information on the availability of this
matorial at NARA, call 2027416030,
or go to: hitp://www.archives.gov/
federal_register/

code_of federal_regulutions/
ibr_locations. html,

Copies may be obtained from the
standard producear or publisher listed in
the regulation. The methods in the
materials listed below (or in 40 CFR Part
136} shall be usad to analyze samples of
sewage sludge.

* * . * * *
[FR Doe. 07-1455 Flied 3-23-07; 8:45 am]
BILLING GODE §660-50-8
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d. Combination ton-selective electrods,
. Infection valve eonirol and daig acquisition systamn,

3. Reagents

Use reagent water (=10 megohm) for all solutions, To prevent
bubble formation, degas carrier and buffer with hellum, Pusg He
at 140 kPa (20 psi) twough a helium degassing tube, Pubbla Ha
through 1 1. solution for 1 min,

a. Carvier, 1.0 mg F~/L: Add 10 mL or 10 § stock flucride
standard (§ 3d) to 990 mL water and nix well,

b Buffer: To e tared 11, polyethylene container add 929.5 g
water, 59.8 g glscial acetlc acid, 30.0 g soditum hydroxide, NaQOH,
38.0 g scdivm chloride, NaCl, 0.5 g stock fluoride standard
(T3d), and 40 g 1,2-cyclohexyldiaminetohacetic acid (CDTA)
(also called tra.ns-l,Z-diaminocyclohexans). Seir on & magnetic stir
plato until &Il material has dissolved,

¢ Electrode conditioning solution: To a tared 1-L container,
add 534 g busfer (1 34) and 500 £ carrier (7 3a), Shaks or st
% mix thoroughly, Store finoride electrods in this solution when
it is not in usa,

d. Stock fluoride standard, 100.0 mg F~/L: In a 1-L. volumet-
ric flask, dissolve 02210 g sodium {luoride, NaF, in approxi-
mately 230 mL water, Diluts o merk with water and mix well.
Store in a palyethylene bottle, ‘ :

e. Standard fluoride solutlons: Prepare flueride standards in
the desired concentration range, using the stock standard T 2,
and diluting with water. A blank or zero concentration standard
canuot be prepared for this method because it will give an un-
defined response from the fluotide electrode.

4. Procadure

Set up a manifold equivalent to that in Figure 4500-F~:3 and
follow method supplied by mamufacturer or laboratory standard

4500-H" pH VALUE*

INCRGANIC NONMETALS {4000}

operating procedure for this method. Follow quality control pro.
cedares outlined in Section 4020,

5, Caleulstions

Prepare standard curves by plotting the electrods rasponse to

" statidards processed through the manifold v, flvoride concentra-

tion, Standards greater than 1.0 mg F~/L will glve positive peaks,
standards less than 1.0 mg F—/L will give negative peaks, and
the 1.0 mg P~ /L standard having the sarae concentration ag the
cartier will give no peak. The calibration curve gives 5. good fit
to a sevond-order polynomial,

It i not necessary to plot the response versus log[F=): if ihig
is done the calibration curve will still be a second-order potyno.
mial because there is 2 concentratlon-dependent kinetic effuct in
the flowing stream electrods system.

8, Preplslon and Blag

The samples used in the studios described below were not dis-
tilled, ‘ —

& Récovery and relative standard deviation: The results of
single-laliocatoty studies with various matrices are given i Table
4500-F™11,

b MDL: A 390-pl saniple loop was used in the method de.
scribed abiové, Ten replicates of a 1.0-mg B~/ standard were
run to obtain an MDY, of 0.02 mg F-/L, :

¢ Precision: Ten replicate standards of 2.0 mg F/L gave &
% RSD of 0.5%,

4500-H* A, Introduction

1. Principles

Medsurement of pH is one of the most Irportant and frequently

used testa in water chenistry, FPractically every phase of watar

supply and wastewater troatment, e-g. avld-base neutcalization,
Wwater softoning, precipitation, cozgulation, disintection, and cop.
rosion control, is pH-dependent, PH'is used in alkalinity and car-
bon dioxide measirements and many other acid-base equilibea.
Al & glven temperatore the intensizy of the acldie or basic chap
acter of n solution is Indjcated by pH or hydtogen ion activity,
Adkalinlty and acidity are the scld- and base-neutralizing Capac-
lties of & water and usually are expressed ag milligrams CaC0,

* Approved by Standard Melliods Conynives, 1096,

per Heer. Buffer capacity is the amount of strong acid or bage,
usually expressed in moles per fier, needad to change the ‘pI-I
value of & 1-L semple by 1 unit, PH as defined by Sorensoal 35
~log [H*Y; it is the “tmiensity’” factor of acidity. Pure water 4s
very slightly fonized and at equilibrium the fon produot is

ETIOH -} w kg,
' = LOL X 10~ at 25°¢ (D
and
[HT] = [OH"]
= 1,005 x 107
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whers: |

[H4 = wetivity of hydrogen fous, moles/L,
(O] = netivity of hydroxyl ions, moles/L, ancl
K,y = lon product of waler,

Because of jonic interactions in all but very ditute solutions, it
is necessary to use the ‘‘activity’’ of an jon and not its molur
soncentration, Use of the term pH assumes that the activity of the
liydrogen jon, ay™, is being considered. The approximate equiv-
alence to molarity, [FI*) can be presumed only in very dilwte so-
lutfons (ionic strength <<0.1). .

A logarithmio scale 1y convenlent for exprossing 2 wide range
of ionic activities, Hquation 1 in logarithmic form and comected
to reflect activity is!

(~iogus aur) + (~Iogi don™) = 14 @
ar
pH + pOH = pK,

whers:

P} == logg ey+ and
PQH 3 IQE[Q o™

+p designatss —logg of & number,

4-87

Rquation 7 states that as pH increases pOH decreases corxespond-
ingly and vice versa because pKi, is constant for & given temper-
ature. At 25°C, pH 7.0 is neutral, the activities of the hydiogen
and hydroxyl ions are equal, and each corresponds to an approx-
imate activity of 10~7 moles/T.. The neutral pointis temperature-
dependent and is pH 7.5 at 0°C and pH 6.5 at 60°C.

The pH value of a highly dilute solution iz approximately the
shme s the negative common logarittm of the hydrogen jon con-
centration. Mamral waters nenally have pH vakues in the range of
4 to 9, and most are slightly basic becauge of the presence of
bicarbonates and carbonates of the alkali and alkeline earth mat-
als.

2. Reference

1. Sorenson, 8. 1909, Uber dic Messung wnd die Bedentong der Was-
serstoff ionen Eonzentration bel Bozymatischen Prozessen, Biochem.
Z 211131, . )

4500-H* B.  Electrometric Method

1, General Discussion

d. Principle: The basic principle of electcometric pH mengure.
ment, is determination of the actlvity of the hyttogen done by
potentiometric measurement using a standard hydrogen electrode
and & reference eloctrode, 'The hydrogen electrode consists of 4
plativum electrode Across which hydrogen gas is bubbled at a
pressure of 101 kPa. Because of difficulty in its use and the po-
tantlal for poisoning the hydrogon elecirode, the glass elecirode

commonly is used, The electromotive forne (emf) produced in the

glass electrode system varles linearly with pEf. This linear rela-
fionship is described by ploding the measwed emf ngainst
the pH. of different buffers. Sample pH is determined by extrap-

olation.
Because single fon activities such as agt connot be measured,

pH 1s defined operationelly on a potentiometric scale. The pH
measuring instrument is calibrated potentiometrically with an in-
dicating (glass) electrode and a reference electrode using National
Institute of Standards and Technology (WNIST) buffers having as-
slgned values so that:

PHy = = logaty+

where:
pHl = assigned pH of NIST buifer,

The operational pH scale is used to measure sample pH and is
defined as:

HE, = B

= —+
P = 2t = R AT

whete:
pH. = potentiometrically measarad senple pH,
F = Faraday: 9.549 X 10" coulomb/role,
E, = sample emf, V,
E, = bnffer emf, V,
R = gny constant; 8.314 jowle/(mole °K), and
T = absolute tempexatire, °K.

Nors: Although the equation for pH, appears in the [itetatare with
o plus sign, the sign of em{ readings In millivolis for most pki
meters maonfaciured in the U.S, is negative. The cholce of neg-
ative sign is consistent with the IUPAC Stockholm convention
concerning the sign of electrode potential.'”* :

The activity neale gives values thet are higher than those on
Sorensont's seals by 0.04 units: .

pH (activity) = pH (Sorensor) + 0.04 .

The equation for pH, asswmes that the emf of the calls containing
the sample and buffer is due sololy to hydregen ion activity un-
affected by sample composition, In practice, samplos will have
varying fonic species and fonio strengths, both affecting H* actlv-
ity. This imposes an experlmental livnitation on pH measursment;

thus, to obtain meaningful results, the differences between B, and ( .

A
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E, should be minimal. Samples must be dilute aqusous solutions *
of simple solutes {<0.2M)}. (Choose buffers & bracket the sam-

~~nle.) Determination of pH cannot be mads accurately in non-

(.

Jqueous media, suspensions, colloids, or high-lonic-strength so-

" Tutions,

b. liserforences: The glass electrode is relatively frae from in-
terference from color, turbidity, collotdal matter, oxidants, redue-
tants, or high salinlty, except for a sodlum error at pH > 10.
Raduce this error by using special *“low sodinm error” electrodes.

PH measurements are affected by temperature in two ways:
niechanical effects that are caused by changes in the properties
of the electrodes and chemical effects caused by equilibrum
changes. Tu the first instance, the Nemstian slope incresses with
increasing temperature and electrodes take time to achiove ther-
mal equilibium, This can ceuse long-term drift in pH. Because
chemical equitibrium affects pH, standard pH buffers kave 4 speo-
ified pH at indicated temperatures. _

Always reporl; temmperature at which pi 1a measured,

2. Apparatus

a. pH mater conslsting of potentlometer, a glass electrode, a
refersnce electrode, and a temperativa-compensating device, A
circuit is completed through the potentiometer when the elsc-
trodes are {mmersed in the test solution. Maay pH meters are
capable of reading pH or milllvolts and some have scale expan-
slon that permits reading o 0. 001 pH unit, but most instruments
are not that precise,

For routine work use & pHl meler accurate and reproducible to

0.1 pH unit with a range of 0 to 14 and equipped with.a temper-
fure-compensation adjustnient,
3 Althongh manufactucers provide operating instructions, the use
L diffetont desoriptive termy may be confusing, For most instru-
ments, thers are two controli: intercept (set buffer, asymmeiry,
standardize} and slope (temperature, offset); their functions are
shown diagramatioally in Figures 4500-H*:1 and 2. The fntercept
conirol shifts the responise curve laterally to pass throngh the is-
opotential point with no change in slope. This parmits bringing
the instrament cn scale (¢ mV) with 4 pi 7 buffer that bas to
change in potential with terperature.

The slopa control retates the emf/pi slope about e isopoten-
tal potnt (0 mV/pH 7), To adjust slope for temperature without
digturbing the inteccept, select a buffer that brackets the sample
with pH 7 buffer und adjust slope control to pH of this buffer,
The instrument will indicate correct millivolt change per unit pH
at the test temperdture,

b, Reference electrode consisting of a helf cell that providas a
constant electrode potenital. Commenly used are salome) and sil-
ver: silver-chlorlde electrodes, Hither is avallable with several
types of Equid juncions,

The Haquid junction of the reference electrode iy ctitical because
at thig point the electrade forms a salt bridge with the sampls or
buffer and 2 liquid junction potential is generated that in tim
affects the potential produced by the reference slectrods, Refer-
ence electrode junclions may be annular ceramic, quartz, or as-
bastos fibar, or the sleeve type. The quartz type iy most widely
vged, The asbestos fiber type is not recommended for strongly
basic solations, Pollow the manufacturer’s recommendation on
use and care of the reference slectrode.

""""" ~Refill nounkealod electrodes with the correct electrolyte to

C

wsiopet lovel and make sure junation is properly wetied.

INORGANIC NONMETALS (4000)

+500

Flestrode Potential, myv
<o

~500

Intercept Control, pH

Figure 4300811, Theotrods potontial ve, pid, Intercept conirol shilts re

sporse curvs Jaterally,

¢ Glass elecirode: The sensor electrode is a bulb of special
glass contadning & fired concentration of HC or a buffered ehio-
ride solution in contact with an intesnal reference electrods, Upen
fmmersion of a new electrode in a solution the outer balh surface
becomes hydrated and exchanges sodium ions for hydeogen fons
to build up a surface layer of hydrogen jons. This, together with
the repulsion of enjons by fixed, negatively charged sillcats sites,
produces a¢ the plass-solution inierface o potential that is & fane-
ton of hydrogen ion activity in solution.

—— L007C [74 mV/pH unlt)
: * BOPC {84 mV/pH uniy).

+E00

=§ 0°C {54 mV/pH unit)
o)
B
% o ) . g |sopotantial
c I point -
g |
.g)” H
o |
|
~500 |- !
. ] 1
0 7 14

Slope Contrel, pH

Figure 4300-H"12 Typieal pH electrode cesponse as a fuucton of fem-

perature,




pH VALUE (4500-H*/Elactrometrio Methoed

Several types of plass elecirodes are available, Combination

., electrodes incorporate the glass and reference electrodes into a

y single probe. Use a “‘low sodtum error’” electrods that can operate

zt Tigh temperatures for measuring pkl over 10 because standard
" glass electrodes yield arroneously low velues, For measuring pH
below 1 standard glags electrodes yield erroneonsly high vahies;
nso liquid membrane electrodey instead.

d. Beakers: Preferably use polyethylene or TFE* beakers,
. ¢. Stirrer: Use elther 2 magnetic, TFE-coated sticting bar or a
mechantcal stirrer with inert plastic-coated irapeller.
f, Flow chomber: Use for continuous flow measurements or for
poorly buffered solutions.

3. Reagents

d Genaral preparation: Culibrate the electrade systom agninst
standard buffer solutivns of known pHl, Becange buffar solutions
may deteriorate as a result of mold growlh or contandration, pre-
pare fresh as neaded for acourate work by welghing the amounts
of chemicals specified in Tabls 4500-H%, dissolving in distilled
water at 25°C, end diluting to 1000 mlL, This s particularly -
portant for borate and carbonate buffers.

" Roil and cool distilled water having a conductivity of less han
% wmhostem, To 50 mlL add 1 drop of saturated KCl golution
auitable for reference electrode use. If the pH of this test solution
is between 6.0 and 7.0, use it to prepare all standard solutions.
Dry KHoPO, at 110 to 130°C for 2 B before welghing but do
qot heat npstable hydrated potassium tetroxalate shove 60°C nor
dry the othar specified buffer salts.

Although ACS-grade chemicals generally mre satisfactory for
prepating huffer aohitions, use certifiad materisls available frem
the National Institute of Standards and Technology when the
groatest acouracy s required. For routine apalysis, use cOMIMEr-
cially available buffer tablots, powders, or solutions of tested
quality. In preparing buffer solutions from solid salts, insure com-
plete solution. : .

# Teflor, or aquivalent.
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Ag a rule, select and prepare buffer solutions clngsed ay privaary
gtandards in Table 4500-K*1; reserve secondary standards for ex-
treme situations encountered in wastewater measurements. Con~
sult Table 4500- HI for sccepted pH of gtamdard buffsr solu-
tions at temperntures other than 25°C, In routing vse, store buffer
solutions and samples in palysthylenes bottles, Replace buffer so-
lutions every 4 weaks,

b. Saturated poiassium hydrogen tarirate solution: Shake vig-
orously an excess (5 to 10 g) of finely crystailing KHCHOg
with 100 to 300 mL distilled water at 25°C in 8 glass-stoppered
bottle, Separate olear solution from wndissolved material by de-
cantation or filiration. Preserve for 2 months or more by edding
one fhymal crystal (8 mm diam) per 200 mL solution.

¢ Saturated caleivm hydroxide solution: Caleine & well-
wastted, Jow-alkali grade CaCOs in & platinum dish by igniting
for 1 at 1000°C. Cool, hydrate by slowly adding distilled water
with stirring, and heat to boiling, Clool, filter, and colleet solid
Ca(OH), on a fritted glass filter of medinm porosity. Dry at
110°C, cool, and pulverize to uniformly fine granules, Vigorously
shake an excess of fine granules wilh distilled water in & stop-
pered polyethylene bottle. Tet temperatire coms o 23°C aftor
mixing. Filter supernatant under suction through a sintered glass
Eiter of medium porosity and use filérate as the buffer solufion.
Digcard buffer solntlon when atmospheric CO; canses turbidity
0 appedr, : :

d, Auxiliary solutions: 0.LN NaOH, 0.1n HCI, SN HCL (dilute
five volumes 6N HC1 with one volume distilled water), and acid
potassium fluoride soltion (dissolve 2 g KF in 2 mk cong Hz30.
and dilute to 100 mL with distilled watet). '

4. Procedurs

a. Instrument culibration: In each case follow manfaciurer’ s
instouctions for pH meter and for storage and proparation of elec-
trodas for use. Reconumended solutions for short-ferm storage of
electrodes vary with type of alectrode and manufaciurer, but gen-
erally have » conductivity greater than 4000 pmhosfem. Tap
water 18 @ batter substitute than distilled wager, but pH 4 buffer

Tanes 4300-H"]. PreparaTION OF PH STANDARD SoLumions®

Weight of Chemipais Meeded/1000 mL Aqueous

Culeium hydroxide (saturated at 25°C)

Standard Solufion (nolality) pH at 25°C Yolution &t 25°C
Primary standards:
Potasstam hydrogen tartate (saturated 3.537 > 7 g KHCH,O6t
at 25°C)
. 0,05 potassivm diyydrogen citrate 3,774 1141 g ¥HaCaHs0r
0.05 potassinm hydrogen phihalats 4,004 16,12 g KHCHO ‘
0:025 potassinm dihydrogen phosphate -+ 4.863 3,387 g KHaPO4+ 3533 g MaHPO4t
0.025 disadium fydeogen phosphate
0.008 695 pomssivm dibydrogen 7415 1.179 g KEPO, -+ 4308 g NagHPO4}
phosphaie + 0030 43 disodium '
hydrogen phosphate ‘
0,01 sodium borate decehydrate (borux} 9,183 3.80 g NayB, Oy 10H:0T
0.025 sodium bicarbonate + 0.025 10.014 2002 g NaHCO; + 2,640 g NaaCOq
- padium varbonale
Becondary standards:
0,05 potussium tatroxalate dinydrate 1.679 12,6} g KHaCyOp2H10
12454 > 2 g Ca(OH)"

* ppproxmate sohubility, .
T Prepare wiik freshly boiled and cooled digiilizd water (oarbon-dloxide-frae.
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INORGANIC NONMETALS (4000)

Tante 4500-HIL Sranparn PH VaLugs®

Primary Stancards Secondary Standards
: BiCﬂTﬁDnat& Calclum
Temperature Terirats Citrate Plithalate Phosphate Phosphate Borax Carbonits Tetrozelate Hydroxide
°C {Saturated} (D.054) (0.034) (1:1) (1:3.5) (0.0134) {0.02524) {0.05M) (Saturaied)
0 4003 6982 7.534 D.460 10321 1.666
5 3.998 6.949 7.501 9352 10248 1.668
10 3.996 6,921 7472 9.331 10.181 L&
15 3.996 6,898 7445 8.276 10.120 1.672
i) 3.999 6,878 430 9,227 10.064 1.675
5 3.557 3776 4.004 6,883 1415 9.183 10.014 1.679 12,454
30 3.552 4,011 6.851 7403 9,143 0.968 1.683
33 3.549 4.020 6,842 7594 9,107 2,928 1.688
37 4024 6.839 7.392 9.093 .
40 aser 4,030 6.836 7.388 9;074 9.891 1.694
45 3.547 ‘ 4,042 6832 - 1.385 9.044 . 9,859 1,700
50 3.549 4,053 6,831 7.384 9.017 9,831 LI07
35 3,554 4070 1715
an 3.560 4,083 1723
70 3.580 4,12 1.143
80 3.609 4,16 1768 7
90 3.65C 1,18 1792
85 3.674 4.2] 1.806

; M best for the ghngle glags electrode and saturated KClis preferred
«'for a calomel end Ag/AgCl referance slectrods. Saturated KCI is

the preferred solution for a combination electrods. Kesp alec-
trodes wet by returning them fo storage solution whensver pH
roeter i not in vse,

. Befare use, remove electrades from storage solution, ringe, blot
dry with a soft tissue, place in initial buffer solution, and gel the
isopolential point (T 2a above), Select a second buffer within 2
pH units of sample pIl and bring sample and buffer to same
temperaturs, which may be the rovn terperature, 8 fixed tem-
perature such as 23°C, or the temperature of a frosh sample. Re-
move elecirodes from first buffer, rinse thoronghly with distlled
water, blot dry, and immerse in second buffer. Record tempeta-
turs of meagurement and adjust temperature dial on meter so that
meter indicates pi value of buffer at test temperature (this 1s a
slope adjustment),

Use the pH valwe listed in the tables for the buffer used at the
test temperature. Remove electrodes from second buffer, rlnse
thoroughly with distilled water snd- dry electrodes as indicated
above. Immerse in a third buffer velow pH 10, approximately 3
PH units different from the second; the rerding should be within
Q.1 unit for the pH of the third buffer. If the mster response shows
a difference groator than 0.1 pF unit from expected valoe, look

for trouble with the electrodss or potent:ome-tar (see Ts 5a and &

below).

The purpose of sLanddezatmn is to adJusL the msponsc of the
glase electrode to the insteument. When only occagional pH inens-
urements ace made standardize instument before each measure-
s nent, When frequent meastrements are mede and (he insirument
s atablo. standardxza less freguently. If<semple pH.valnes vary

widely, standardize for cach sample with a buffer having a pH
within 1 to 2 pH units of the sample.

b, "Sample analysis: Bsiablish equilibrium between electrodes
and sumple by stiming sample o insure homogeneity; stir gently
to minimize carbon dioxide entrainment, For buffered samples or
those of high ionic strength, condition electrodes after cleaning
by dipping them into sample for 1 min, Blot dry, immerse in a
fresh portion of the same sample, and read pH,

- With dilute, poorly buffered solutions, equitibrale alectrodes by
inmmersing in thres or four snceessive portions of sample, Take a
fresh sample to measure pH. .

5 Trouble Shooting

a Porennometer. To looate trouble source disccmmct alec-
trodes and, using & short-cireuit strap, connect reference elecirode
termiinal io glass electrode terminal. Observe change In pH when
Instrument calibration kneb is adjusted. i potentiometer is oper-
ating propeddy, it will respond rapidly asid evenly to changes in
calibration over & wide soale range, A faully potentiometer will
Tail to respond, will react srratically, or will show a delft upon
adjnstment. Switch to the millivelt scals on which the moter
should read zeyo, I inexperienced, do pot attempt polentiometer
repair other than maintenance a8 deseribad in instrument manual,

b. Electrpdes: TF potentiometer i funetioning properly, lobk for
the Mstrument fault fn the electrode pair, Substitute one electrode
at a time and croas-check with two buffers that are about 4 pkl
unils apart, A deviation greater than 0.1 pH unit indicates & faulty
electrode. Glass elecirodes fail becanse of soratches, deferioration,
or sccumulation of debris o (he glass surfoce, Rejuvenate afec-

S
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de by alternately immersing it three times sich in 0.1¥ HCL
5 0.1 NaOH, Tf this fafls, immerse tip in KF solation for 30
‘After rojuvenation, soak in pH 7.0 buffer overnight, Rinse and
Girore in pH 7.0 buffer. Rinse again with distilled water before nse.
Pioteln coatings oan be removed by soaking glass elestrodes in a
109 pepsin sokntion adjusted to ph 1 to 2. '
" To check teforence lectrode, oppose the amf of a questionable
rerence slectrode against anothet one of the same type that is
bwn 10 be good, Using an adapter, plug good reference elec-
fiode o glass electrade jack of potentiometer; then plug ques-
Hioned electrode Into reference electrode jack, Set meter (o read
" millivolts and take rendings with both electrodes immersed in the
fame electrolyte (KCL) solution and then it the same buffer so-
nfion. The millivolt readings should be 0 & 5 mV for bath so-
Titions. If different electrodes are nsed, Lo, silver: gilver-chlorida
 agatnst calomel or viee versa, the veading will be 44 & 5 mV for
" ood reference elettrode.
* ?Reference elotrode troubles generally are waceable [ &
diogged junetion, Tnterruption of the conthmuéus trickle of elec-
: ﬁgalyte through the junction causes increase in respomsd time
. and drift in reading, Clear a clogged jonction by applylng suc-
tion to the tip or by boiling tip in distilod water until the
gleotrolyte flows freely when suction is applied to tip or pres-

- gure ig applied to the fill hole. Replaceable junctions are avpil-
able commercially.

6, Pracision and Blas

By careful nse of a laboratory pE meter with good electrodes,
a precigion of +0.02 pH unit and an accuracy of £0.05 pi unit
can be achieved. Howaver, 0.1 pF unit represents the limit of
sceuacy nndar normal conditions, especially for measurement of
water and pootly buffered solutions, For this taason, report pid
valoes o the nearest 0.1 pH unit. A synthetic sample of a Clark
emd Latbs buffer solution of pH 7.3 was analyzed slectromatiically
by 30 laboratories with a standard deviation of £0.13 pH unit.

4500-1

4500-F A,

1, Uses and Foimsa

Flemental iodine is not a notural constiment of natural
waters, Jodine may be added to potable and swimming pool
waters ng o disinfectant, For wastewaters, lodine hag had livadted
application. Use of lodine genarally is restricted to personal or

% Approved by Stondacd Methods Cormittes, 1957,
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Infroduction

remote water supplies where ease of application, slorage sta-
bility, and an inertness toward organio matier are important
cansiderations. Some swimming pool watars are treated with jo-
dine to lessen aye burn among swimmers and fo provide o sta-
ble disinfectant residual lggs affscted by adverse environmental
conditions. :

Yodine is applied in the elemental form or produced in sitn by
the simultansous addition of an iodide salt and & suitable oxidant.
It the latter case, an excess of iodide may be malntained to serve
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: Emergency Conlact (24 hr) — CHEMTREC®
CH E. M lC AL Domestic: 800-424.9300
C Q M P A NY International. 703-527-2887

MSDS

W”M BUFFER, REFERENGE STANDARD, pH 580 - 7.00, p 7.20 - 8.000
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| / Material Safety Data Sheet

Section 1: Chemical Product and Company hlentification
Cataleg Number:

1610, 1613, 1530, 1532, 1638, 1640, 1540.5, 1650, 1563, 1568, 1568, 1572, 1576, 1577, 15880, 1582, B-270,
B-260, B-290, B-205, BO17640, BU17880, B017720, BO17800, BX-9158, R1509000, R1550100, SBO17540,
SB017680, SB017720, SBO17800

Praduct ldentity:

BUFFER, REFERENCE STANDARD, pH 5,80 - 7.00, pH 7.20 - 8,000

Manufacturer's Name; Emergency Contact{24 hr) - CHEMTREC®
RICCA CHEMICAL COMPANY LLC , Domestic: 800-424-8300
International: 703-527-3887

CAGE Code: 0V553

2?:@22; Fork Dr Telephone Number For Informatlon;
817-461-5601

Arlington, TX 76012

Date Preparad:

/16798 Revision: 10

Last Revised: 03/19/2007
Date Printed: 08715/2007 4:48:42 pm

Section 2. Composition/Information on Ingredients

Component CAS Regiatry # Congentration ACGIH TLV OBHA PEL
. i <1 Availab) Nut Avattabl
Sodium Phosztiate, Dibasic 7558794 Not Availabiz ol
" Not Available Net Avallabie
Bal i
Water, Delonized 7752-18.5 alance Net Avaltable Not Avallable
Not Available Not Avallahle
. Avallabl i
[*atassium Phosphate, Moncbasic TITEIT-0 < Not Avallablz Not Avajizble
- Not Available Net Available
' <01 Not Avaliable Mot Avallabl
Pragervative (No Mercury compaounds or Proprietary e Alave
Formaldahyde) . Not Available Not Available

Scetlon 3: Hazard Ideatification _ . ‘
Emergency Overview: Non-flamimable, non-corrosive, nor-toxic. Does not present any significant haallh hazards. May causs Iritation. Wash aress of contact with

waler,
Target Organs: ayes, skin

Eye Contact: May causa slight irritation.

Inhalation; May cause allergic resplratory reactio_n fo those allargic to phosphates.
Skin Contact: May causs siight iritation to those aliergle to phosphates,
Ingestion: Large doses may cause stomach upset.
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\ Ri C C A , For RICCA, SpeciroPure, Red Bird, and Solutions Plus Brands
Emergency Contact (24 hr) - CHEMTREC®

Comestle: 800-424-8300
Iitenational; 703-527-3887

BUFFER, REFERENCE STANDARD, pH 5,80 - 7,00, pH 7.20 - 8,000

Chronle Effects/Carcinoganicity: None

IARC ~ No.

NTP - No,

QSHA - No,
" Reproductive Information: Not Applicagla.
Teratology {Birth Defect) Information: Not Applicable.

Section 4: First Ai¢ Measures - In all cases, secls qualified evaluation,

Eya Contact: Irrigate Immadiately with large quantity of water for at least 15 minutes. Gall a physiclan if irrtation develops.
Inkalation: Remave to fresh air, Give artificial respiration if necessary. If breathing ls difficult, give oxygen,

Skin Contact: Flush with plenty of water for at least 18 milnutes, Call a physician if rritatlon develops.

Ingestion: Dilute with water or milk. Call a physician if necesaary.

Section 5: Fire Fighting Measures

Flash Point: Not Avaitable, Method Used: Not Avallahte,
LFL: Not Avallable. UFL: Not Avalizble.
Extinguishing Media: Use any means suitable for extinguishing surrounding fire,

Eire & Explosfon Hazards: Not considered to be a fire or explosion hazard,

Fire Fighting Instructions: Use normal procedurastinstructions.
Fire Fighting Equipment: Use profective cloting and brasthing equipment appropiiate for the surrounding fire,

Section 8: Accidental Release Measures
Absorh with suitable material (vermiculite, clay, ate.) and dispose of in accordance with local regulations.
Check with local agencies for the proper dispasal of phosphate containing solutions,

Section 7. Handling and Storage
As with all chamicals, wash hands thoroughly after handling. Avold contagt with eyes and skin. Protect from freezing and physical damage.

Safoty Storage Code: Genera!

Section 8: Exposure Control/Personal Protection

gnglnearing Controls: No specific controls are needed. Normal room ventifation is adequate.
Respiratory Protection: Normal room ventilation is adsquate.

Skin Protection: Chemical rasistant gloves,

Eye Protectlon: Safety glasses or goggles.

Section 9: Physical and Chemical Properties

Appearance! Claar, Coloress Liguid pH: 58-8
Qdot; Qdorless ) ) Bolling Polnt{°C): Approximately 100
Solubliity in Water: Inifinite Melting Point{*C): Approximately O

Spacific Gravity: Appioximately 1 Vapor Pressura: Not Applicable.

Section 10: Stability and Reactivity

Chemical Stahility: Stable under normal condlfions of use and storage.

Incompatibility: None Identifled. ‘

Hazardous Decompuosition Products: Phosphorus oxides may form when heated to decomposition

Hazardous Polymerization: Will not cceur.
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m CC A For RICCA, SpectroPure, Red Bird, and Solutlens Plus Brands
_ " Emergency Cantact (24 hr) - GHEMTREC®
CHEMICAL Domestic: B00-424-9300

International: 703-527-3887

BUFFER, REFERENCE STANDARD, pH 5.80 - 7,00, pH 7.20 - 8.000

Section 11, Toxicological Information
LDE0, Oral, Rat: (Sedium Phesphate Dbasic) 17 gmvkg; LDS0, Dermal, Rabbit: (Patassium Phosphate Maonobasic) »4640 mg/kg,; detalls of loxks effects not
repertad other than fathal dose value.

Section 12. Ecological Information
Ecotoxicologleal Information: No information found
Chamical Fate Information: No Information found

Section 13. Disposal Considerations .
Difute with water, inen flush to sewer if Jocal reguiations allow far the flushing of phosphate containing solutions, If not allowed, save for recovary of recycling in an
approved waste disposal facility. Always dispeae of In accordance with loesl, state ang federal regulations,

Section 14, Transport Information

Part Numbers:
This praduct is not regulated,

Section 15. Regulatory Information (Not meant to be all inclusive - selected vegulation represented)

OSHA Status:The above ftems either do not contain any speaifically hazardols matarial or the potentially hazardous material Is present in such low
concerttration that the items do not present any Immediate threat to health and safety. Thiess ltems do not mest the OSHA Hazard Communication Standard (29
- CFR 1210.1200} definition of & hazardous materlal.
THCA Btatus:All components of this solution gre listed on the TSCA Inventory or ara mixtures (hydratas) of items listed on the TSCA Inventary,
Sara Title Hl: :
Sectlon 302 Extremely Hazardous Substanees:Not Applicable.
Sactlon 3111312 Hazardous CatagorinsiNo
Section 313 Toxie Chemicats:Not Applicable.
California: None Reported,
Pennsylvania; Sodium Phosphate, Dibasic is listed as an Enviranmeéntal Hazard on the state's Hazardous Substances List,

RGRA Status: Not Appilcable. .
CERGLA Reportabis Quantity: Sodium Phosphats, Dibasic - 5,000 pounds,

WHMIS: Not Applicable.

Section 16, Qther Information
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Internationat: 70

; COMPANY

; m CC A For RIGCA, SpectroPure, Red Bird, and Solutions Plus Brands
Emergency Contact (24 hr) — CHEMTREC®

CHEMICAL Domestle; 800-424-9300
' i 3-527-3887

BUFFER, REFERENCE STANDARD, pkl 5,80 7.00, pH 7,20 - £.000

MSDS

NFPA Ratings:

Heafth: 1 Frammability: 0 Reactivity: 0 Special Notice Key:None
HMIS Ratings: )
Health: 1 Flarmmability: 0 Reaclivity: 0 Protective Equipment.i (Protective Eyawear, Gloves)

Rev 1, 10-19-98: {Section 1) Specified catalog numbers I title; (Saction 16) Removed periods from NFPA and HMIS, Addad® to HMIS,

Rev 2, 4-27-2000; Reformatied from WordPerfect® to Microsoft Word®; (Section: 1) added calalog numbsr 154,85, revised emergency tefephone number to
CHEMTREC® 800-424-9300; {Saction 3) Added "May causs...water." in emergency overview; (Section 4) remaved nota fo physician; (Section 7) added storage
code; (Section 10) added decompaosition products; (Section 11) added toxicologlcal data; (Section 48) added Pennsylvania listing.

Rav 3, 8-21-2000: {Sectlon 1) removed catalog number 1660 due to customer formulation change,

Rav 4, 10-09-2001: Reformatted to electronic data format,

Rev 8, 12-05-2002: (Section 1) added Solutfons Plus catalop number 80175840,

Rev 8, 07-30-2003; (Saction 1} added Solutions Plus catalog numbers BO17680, BG'E??ZO and BO17800 affective 941-03,

Rev 7, 10-29-2003; (Section 1) added calalog aumbers 1613, 1532 and 1572.

Rev 8, 11-19-2003; (Secliorn 1) added catalog number R1550100.

Rev 8, 03-21.2008: {Section 1) revisad title, added catalog humbers R1609000 and 1576; {Section 9) revised pH range from & - 8.

Rey 10, 03-19-2007; (Section 1) added catalog number 1539.

When handled properly by qualifled personnel, the product desaribed herein does not present a signiflcant health or safety hazard. Alteration of its
characieristics by concentration, evaporation, addition of othar substances, or other means may present hazards not specifically addressed herain
and which must be evaluated by the user. The information furnished herein is believed to be accurate and represents the best data currently
available to us. No warranly, expressed or lmpled Is made and RICCA CHEMICAL COMPANY assumes no legal responsibitity or liability

whatsosver resulting from its use.
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e

El Dorado Irrigation District _ e
Standard Operating Procedure /"M

PH

METHODS
Water and Wastewater............c....ccccceiveviinn, Based Upon (20" Edition SM 4500-H* B)

SCOPE AND APPLICATION

This method s appliceble to drinking, surface, and sallne waters, domeastic and Industrial wastes. .
Measurement of pH is one of the most important and frequently used tests In water chemistry. Practically
every phase of water supply and wastewater treatment is pH dependant. At a given temperature the
intensity of the acidic or basic character of a solution Is Indicated by pH or hydrogen ion activity. Alkalinity
and acidity are the acld-and-base-neutralizing capacities of the water and usually are expressed as
milligrams CaCO3J per liter. Buffer capacity is the amount of strong acid or base, usually expressed in
males per llter, needad to change the pH value of a 1 liter sample by 1 unit. pH as defined by Sorenson is
—log[H]; it Is the intensity factor of acidity. The pH range for most environmental samples can be
expected to measure between 5 and 2 pH units,

DETECTION LimiT
pHranges 1 - 14

DEFINITIONS

pH as defined by Sorenson is —tog[H"]; it is the intensity factor of acidity,

SUMMARY

The pH of a sample Is determined electrometrically using either a glass electrode in combination with a
reference potential or a combination elecirode. The electromotive force (emf) produced in the glass
slectrode system varies linearly with pH. This linear relationship is described by plotting the measured emf
against the pH of different buffers. Sample pH Is determined by extrapolation.

SAMPLE PRESERVATION AND STORAGE

A minimum of 100 ml of sample should be collected in a glass or plastic container. Start pH
detarminations within 18 minutes after sampling.

SAFETY

Read all MEDS pertaining to this test prior to initiating analysls,

Wear safety glasses at all times in the laboratory.

Wear appropriate clothing at all times In the laboratory.

Wear appropriate gloves when working with samples and/or reagents,

If skin is exposed to sample, reagents, or acids, flush for 15 minutes with water, then wash with a

neutralizing soluticn. Notify a supervisor as soon as possible,

POLLUTION PREVENTION AND WASTE MANAGEMENT

~ Follow manufacture disposal procedures ‘

S P S NN

APPARATUS

1. Beakers
2. pHmeter, capable of reading to 0.06 pH unit with a range of 0 to 14

3. Magnetic Stirrer Piate and Stirring Bar
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El Dorado Irrigation District
Standard Operating Procedure

PH

METHODS
Water and Wastewater...........o.ccoocovvcrvverree.e. Based Upon (20" Edition SM 4500-H* B)

REAGENTS AND STANDARD SOLUTIONS

1. pH buffer. 4.00
2. pH buffer: 7.00
3, pH buffer: B.00
4. pH buffer;. 10.00
5. Deionized Water
INTERFERENCES

Dissolved gases confributing to acidity or alkalinity, such as COz, hydrogen sulfide or ammonia may be
lost or gained during sampling, storage, or titration. Minimize such efforts by measuring the pH promptly
after opening container, aveiding vigorous shaking or mixing. The glass electrods Is ralatively free from
interference from color, turbidity, colloidal matter, oxidants, reductants or high salinity, except for a sodium
error at pH>10. This error can be reduced with the use of a “low sodium error’ electrode. The pH
measuremeants are affected by temperature in fwo ways, mechanical effects that are caused by changes

in the properties of the electrodes and chemical effects caused by equilibrium changes,

INSTRUMENT (DEER CREEK WASTEWATER TREATMENT PLANT)

1. Expandable lon Analyzer model EA 840 and pH electrode (81728 BN WP) in conjuncfion
with an Orion automatic temperature compensation (ATC) probe

PROCEDURE

{Deer Creek Wastewater Traatment Plant)

CALIBRATION

B Gy

=~

10.

Calibration of the pH meter/probe must be once each day of use.

Remove filling hole cover on electrode.

Press SPEED 0.

Meter Reads: “Cal pH?," press YES

Meter Reads “Enter # of Buffers (1-3),” press 3.

Meter Reads “Do Automatic Cal?,” press YES.

a) Add buffer 4 and a stir bar to a beaker.

Meater Reads “pH Electrode Placed in Buffer 17," place elecirode in pH 4,00 buffer then press
YES

a) Meter Reads “Cal as 4.00?,” press 2™ function and the mV/temp button,
b} Record the mV value.

¢) Press the ? button to temperature.

d) Ifit says anything other than 4.00, i.e."Cal as 7.01" or 4,00, press NO

g) When it reads 4.00, press YES.

Meter Reads “pH Electrode Placed in Buffer 27,"

a) Place electrode in pH buffer 7 then press YES

Meter Reads “Cal as 10.007"

a) Press 2™ function and then the m\iitemp button

b) Record the mV value

¢) Press the ? button to return to the previous screan and press YES.
Press the 7 button to return to the previcus screen and press YES.

a) Record slope value at top of pH Log Book. Acceptable slope range is 92-102%.
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El Dorado Irrigation District
Standard Operating Procedure

_PH

METHODS | |
Water and Wastewatar................ ererereanren i, Based Upon (20" Edition SM 4500-H* B)

11. Rinse the slectrode with distilled water and shake and blot dry. Gently stir the pH QC check
solution with the electrode. Record this QC number as the first sample.

ANALYSIS
1. Allow all samples to come to room tempersture,

Remove filling hole cover on electrode.
_Rinse the slectrode probe with Deionized water and blot dry,

Pour a fresh aliguot of sample into beakars with a stir bar.

Gently stir the sample with the electrode

Record the display and temperature of each measurement after it stabilizes,

Retum to step 2 for remaining samples.

When finished, store electrode in storage solution or In 200m! pH 7 buffer with approximately

1.0g KCL. Replace filling hole cover.

WO o

CALIBRATION CHECK _
1. After every 10 samples and at the end, use pH Buifer 8,00 for the calibration check
2. Record measurerment in the loghook

DUPLICATE
Analyze one or more duplicate samples for each set of ten samples analyzed. The relative

percent difference is calculated es follows:
RPD = {D1-D2)/ [(D1+D2/2]} x100

Where, RPD = Relative Percent Difference
D1 = First Sample Value
D2 = Second Sample Value (duplicate)

REPORTING _
1. Record the resuits to the nearest 1/10 of a pH unit (three significant figures).
2. Use two significant figures when reporting results

CALCULATIONS |
Instrument calculatas the pH and displays the value on the screen.
QUALITY CONTROL
Typa . Minimum Freguency Acceptance Limits
Dupligate 1/ bhatch RPD<10% -
Callbration Check 1/ batch 90-110%
Yearly Blind Sample 1/ year External Evaluation

A batch is 10 samples or less.

CONTINGENCIES FOR OUT OF CONTROL DATA
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El Dorado Irrigation District
Standard Operating Procedure

PH

METHODS
Water and Wastewater............ososivwnsennee Based Upon (20% Edition SM 4500-H* B)

1, The analyst is allowed to rerun the sample one time then request the help of a Suparvisor.
2. Ifthe data cannot be braught into control, cotrective action will be taken as directed by the
Supervisor or an outside consultant,

RECORD MANAGEMENT

For Information on data archival pracedures, refer to the procedure titled "Data Recordlng and Record
Management.”

REFERENCES
1. "Standard Methods for the Examination of Water and Wasiewater,” SM 4500-H* B, 201
Edition, 1998, American Health Association, American Water Works Assoclation, Water Pollution

Control Federation.

APPROVED BY

Wastewater Supervisor Date
Revisions
Effective Revisions Made Date / Initials
Date '
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pH Acceptable slope range Is {82 to 102}
SM 20th Fd 4500-H" B - Meter Callbration | Slope
) CFpelm | A00 “7.00 10.00
Analysis Date: e nmy
Date Collected Is the s @y the Aralysis Dirie; vadess athorwise indieused Calibrate as
Aaclalm pH renge (6.6-9.0) Effluent ph| range (5.5-8.5) .
Dade | Tme §° Thme f =7 ' o) v U st | 0] Onflegted SR Ry
Calletted | Collested | Stirted - Sample Site . . Lab#- “Resll | ey |y | o Temete | Temp 't
pH Butfer 8 Lot #;
pH Buffer 8 Lot #:
Comments:

pH

Acceptable sfope range {s (92 to 102),

© SM 20th Ed 4500-H" B - Meter Calibration | Stope
Analysis Date: _ S At | 400 -] 7,00 - 10.00
ate Colleeted s the swre as the Anclysts Date, unless atherwise fndisated NSRRI
Callbrate as
Analyst: Buffer Code
Reclalm pH range (6.0-3.0) Effluent pH range (6.5-6.5) d e e
ol oot} i | . Sample Site | Taby yne [ SIS ey ey
1 pH Buffer 8 Lot #:
2
3
4
5
51
7
a
9
10 pH Buffar 8 Lot #;
Comments: )

Calsars\jtamura\Desklop\WaterBoard\07_Copy of modifisd pH Form.xls
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