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c . .- PREFACE™ ‘ - : .

¢ . . - Lt * ¥ - -
!ntroduct1oq Ly ¢ 3 » .
- - - . . . .. . e -_;,ﬁ . N \.
. . This ts one of several courses offered by the Nat1ona]‘TYa1ning and Operational,
Technology~Center (NTOTC) which have been prepared in packaged form for use by
the States i1n their training prbgrdms, and by other organizations having a need ..
to present this type of training. ¥Yach cqurse package consists of:. .

T 1. An_anstructor's guide containing material related to course planning and
conduct, : ' .t , ’ .
2. a training manual, for use by the participants, containing the course . ¢
subject matter and - . .
~ © 3. -su portjye.v1sua] and audiovisual training aids used by NTOTC in presenting
e course. The trainipg aids are available on loan to those offering the
ourse. The content of.each slide is reproduced in this manual.

L™y
This gaide refdects the manner in which the course has been\ﬁffered’by HTdéC.
.1t 1s intended to assist the organization offering the training, gg_gﬁouid. .
not be considered as an inflexible method of presenting the course. may
want to follow the formaf exactly as presented--others may npt. In either
case, this guide should prpve helpful fn reducing the amourt of original
developmental work required, and in suggesting methods and approacngs when

|

' *  modifications of the course plan presented herein are being considered. . i
- . : N

! |

~

Organization of the Guide . |

»

This instructor's guide consists of two major parts. Part I contains informa- |
_* tion required for course planning and management. Part II consists of a series |
of Instructional Package Worksheets (IPW's) which set forth learning objectives
and the instructional approach used by NTOTC for each ‘topic included in the
training manual. ' . :
|
|
|

N

Anaiytfta] Methodology for Requlatory Programs -

It 1s essential that anaiytica] procedures taught in the course conform to those  _
preséribed. for use in USEPA regulatory programs. These procedures are identified

im~cegulations which appear first in the Federal Register, and which are later
,//:g;$fied in T1tle 40 of the annual edition of the Code of Federal Regulations.
.« Fof the National Pollutant,Discharge Elimination System (NPDES), Part 136 of
Title 40, “Guidelines Estab]ishing Test Procedures for the Analysis of Pollutants”,
specifies methads to be used for the measurement of contaminants in wastewatgr.

For driﬁking water, Part 141.of Title 40, "National Interin Primarj’Drinking Water |
Regulations” (NIPDWR), specifipgs methods to be used in determining the level

- of contaminants in finished water. ‘ - |
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The Instructional Package Worksheet on, Comp]iance'Methodology 1n Part II of
.this guide provides details concerning EPA regulat1ons for these programs.

n -

For additional 1nformat1on concerning this course, or. other packaged ‘cOurses

contact: _1 : -]
" tigector, NTOTC o ’
U.8. Environmental Protection:Agency . .
. . Cintinnati, Ohio 45268 - N
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PARF I COURSE PLANNING AND MANAGEMENT

Jhis segtidh of the manual is concerned with the administragive .aspects of
planning, preparing, and conducting the course. ,

’ k3 »

W

+A. " COURSE DESCRIPTION T ' ‘
This description was preparéd for course presentation at the NTOTC
and may be useful' to others in course-related publicity.

Y -

-

INORGANJC ANALYSES IN WATER QUALITY CONTROL PROGRAMS
) 5 Days . -
’. .

This course is for chemists and technicians with Tittle or no experience in -

inorganic analyses commonly required for the National Pollutant Bischarge

Elimination System {NPDES), the National Interim Primary Drinking Water

Regulations (NIPDWR).and for other water quality programs. Applicants should '
have one year of college level inorganic chemistry and one semester.of college

level quantitative analysis (or equivalent). They should have basic laboratory

sk111s including use of analytical balances, volumetric glassware and titration
assemblies. They should be actively engaged in a water quality control program.

After successfully completing the course, the student will know the general
classes of methods 1isted as approved in the Federal Register for analysis
of inorganic pallutants and will be able to use the methods to measure
each parameter selected for the course. He will atso know how to apply
quality assurance techniques to his work and how to validate his analytical
accuracy and precision. .. . : .

s -

The training is a five-day course which includes cl3ssroom instruction
student performance of laboratory procedures, and discussion of each la -
tory.assignment and reported results.

The student w111 perfo thg test procedurés for acidity and alkalinity (titra-

tions to pH end points), hardness %EDTA titratign), chloripe (amperometric back
titration), total phoSphorus (persulfate digestion, ascorbic acid reduction,
colorimetry), flqg;;ﬁe {SPADNS colorimetry and ion electrode), nitrate and

nitrite (cadmiuf Teduction, colorimetry), total and suspended solids (gravi-

metric), {turbidity (nephelometer), and specific conductance {(Wheatstone

bridge conductivity meter). Other topics are sample handling; compliance N
methodoldgy; accuracy, precision and errér of data; elements of quality -~ . I
assurancegérograms._ -
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PERSONNEL '

Some of the sections in Part I of this manual refer to various personnel

associated with this training course when it is presented at the National
Training and Operational Technology Center (NTOTC). Their course-related
“activiities are'listed below. . ' '

y
. . . »

1! Training Supervisor -
Has overall responsibility for the NTOTC training program. _

2. Couréé Coordinator - —

W . .
»

Is responsible for all elements involved in planning and conducting a
specific course. - .

3. Course Secretary -

Performs all course-related clerical duties. \

4, Instructor - ’

For assigned topics, is responsible for planning ‘instructional approach,
developing instructional materials, and delivering the instruction.
During laboratory sessions, another instructor may be designated to
assist the (primary) instructor so that participants can be provided
as much individualized attention as possible. )

5. Laboratory Assistant -

Assists in the preparation of laboratory reagents, assembles equipment and :

is available as required during laboratory exercises.
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C. SUMMARY PlAN'FOR THE COURSE AND COURSE SCHEDULE

A convenient format to use in the early stages of dévising a course plan

. 15 a day-to-day assignment of time blocks based on estimates by instructors
of the training time required for each parameter. (An example is on the
next page.) Using available time as a first criterion will allow a |
variety of ppssible sequences. One such. sequence, which has been success-
fully used by NTOTC to conduct this course in the past, begins on page 2-3.
Examples of "gther considerations are: ) \_

‘ -~
1. If some equipment must be used in more than one test, schedule another
topic between the two tests to allow time for the required clean-up.

2. Schedule the toﬁics so each 1nstructor alternates befweep prime and
assistant responsibitities to allow time for preparations wh1§h_must ,
be done right before training sessionst . -

3. If one procedure requires skills taught in another procedure, order
the presentations accordingly.

Although NTOTC presents all of these topics in a five day course, there
is nothing to prevent your choosing individual topics for instruction. -
The Instructional Package Worksheet for each top¥c (in Part II of this
%g:idelarepreSents an independent module. If any other topic is directly
lated, this will be stated in the "Entry Level Behavior" section (V) T
of the IPW. .

4

Likewise, you can develop any time schedule convenient tq your staff and
students, e/g., weekly presentations of individualllopics. The time
block approach is very useful for planning such a.series, and also the
IPW section (VIIIB) on "Sequencing" which includes a time breakdown
for classroom and laboratory activities. The time allotments for each
subject are very feasible, providing ample time for instruction in

. essentials. Thorough preparation by the instructor is imperative to
make each instructional minute count.

rd
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SUMMARY PLAN FOR THE COURSE

APPROXIMATE AGENDA FOR COURSE 100.4

TUESDAY

. MONDAY ~ WEDNESDAY THURSDAY . FRIDAY
Time Time ) Time . Time T:;ne
Acuvity Hours Acuvity Hours Activity Hours Activity Howrs Actvity Houts
Opening, Objec- .| 1 |Acidity and 1/3 | Accuracy 2/3 Turbidity (cont.)| 3/4°
tives, Evaluation Alkalinity
. .| Fluoride 1 |Nitrate and 3 |Solids (cont,) 1/2
Sample Handling | 1/2 {continued) Nitrite .
— v{Precision 1 Specific Conduct.] 3/4
Compliance Meth. | 1 — Phosphorus 1172 {continued)
Hardness 2 1/3] - and : -
Laboratory Safety] 1/2 [and . Fluoride Turbidity/Solids |1 3/4
Chlorine (continued) Solids 1/2. | Specific Conduct.
Andlytical Tech. | 1/2 |(continued) * (continued) 1 _ |{continued)
Lunch 3/8 |Lunch 3/ | Lunch 38 ltunch S 3/8 |Lunch 3/4
- ' ) hd N
Volumetric Anal. | 1 |Hardness and - 1 | Phosphorus 11374 Turbidity ., 1/2
Chlorine BE and . Solids
~- Fluoride Solids 2 1/2|Specific*Conduct.
pH 3/4 | Phosphorus 1172 (continued) ) ;
(continued) ¢! |[* {
‘ : Nitrate and 2. —{Course Post- 1
Acidity and 1 3/4|Spectrophotometer| 3/4 | Nitrite . Evaluation
Alkalinity N ‘ : {continued) Quality Assurance|l 1/4fand Closing
(continued) “ ' ) -
a NS
_T?TAL 7 3/4 TOTAL 7 2/3'T0TAt 7°2/3 TOTAL g TOTAL 6
- » -
o ) o 11
' I - T
1V
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COURSE SCHEDULE: .

3
L]

INORGARIC ANALYSE.S IN"WATER -QUALITY CONTROL PROGRAMS (100.4)

IToxt Provided by ERI

", (lpcation) )
_ (bate) .
' AGENDA |
'cburse Coordinator: - Laboratory Assistant: .
. DAY & TIME SUBJECT OUTLINE ° INSTRUCTOR* &
MomDAY . .
8:15 - 8:30 f Registration Course Secretary
8:30 - 8:35 ) Helcome Course Coordinator"
8:35 -.8:50 Course Objectives Course Coordinator
. . Introductions . )
8:5’ - 9:20 . Pr'e—c'ohrse Evaluation Course Coordinator:
Y - 1 DAYA COLLECYION & EVALUATION _
2:25 - 9:55 ‘ SamplesHandling-Field through 1. Instructor #1
. . Laboratory . ’ ’
9:55 -10:15 Break _ T
* 10:15 -11:15 Compliance Methodology -z Instructor #2-
11:20 1]]:55 Laboratory Safqty‘Practices 30 . Instructor #3 ’
1T 'WOLUMETRIC ANALYSES ‘
11:55 -12:15 Analytical Techniques .~ « _ Instructor #
12:15 - 1:00 " Lunch :
1:00 - 1:55 Volumetric Analysis - 6 + Ingtructor #2
2:00 - 2:45 +pH 7 Instructor #1
2:50 - 3:20. . . Acidity and Alkalinity 7,8  Instructor #2
3:30 - 4:45 Laboratory . N\ o
T Aty - St “Tnstrugtor 41
. ] Alkalinity { 18  Instrdctor #2
TUESDAY - - ¢ . RN
8:30 - 9:00 Class Discussion: Methodology, Instructor #2
o ‘iﬁcidity and Alkalinity Data ° . . "
9:00 -10’30’ Indeterminate Error-Precision  3,4,5  Instructor 82
10:00 ~10:15 Break é _ v
10:15 -10:55 Calcium % Magnesium Hardness 9 Instructor #3
11:00 -11:45 Chlorine Determinations 10 " Instructor #2
13:45 -12:30 Laboratory . . .J )
Group A - Hardness . ? 19 ., Instructor #3
. Group B - Chlorine s, 20 Instructor #2
Qo : . 12 ’ & -
AI;EKL(;I).Z.II.SO . ' , Y “ , 2.3




.. Cadmium Reduction Method

Class Calculations,,Graphing , '
Piscussion: h!itrate & Nitrite Data

. t0ds -11330
s, . [ ‘.
13

,; ! . » , L v, - . |
* » LI . * |
: \\‘ e ' L —— o
DAY & TINL ~ SYBJECT «~ | -, OYTLINE + INSTRUCTOR* -
} - . ' * .’ : ‘e - '
T 12230 108 Lunch . ° . R : ) ‘
1515 - 2:00 Laboratory - . 0 .
. . Group A - Chlorine . 20" Instructor #2- :
PR . Group B - Hardness 19, Instructor #3 / ;
. 2:00.- 2:15 T C]asz Discussion: Hardness . {nstruc;or #3 |
SR " .- and Lhlgrine Data — Lt . Instructor #2 -
. 2:15. 7 2:30 "’ Break ° C -
o : 111 PHOTOMETRIC ANALYSES~COCTRIMETRY . : s
Phosphpru§°' . o 11 ". .- Instructor #3
~ ' Laboratory .- . T a '
Yq Digést?oﬁ‘of Phosphorus - 22 | Instractor #3°
. o *Sample apdetandards L (Instructor, #2) 1
" 4:00 -.4:45 Use of a Spectrophotometer. . 2F Instructor #3 T
g ' ‘ +  -Calibratfon Graphs - .
. - WEDNESDAY . . A
8:30 - 9:10: . Determinate Errorvﬁchracy 4,.5 ., lInstructor #2
9:15 -10:15 Fluoride’ ' ~0 Mstructor #1
10:15_:]%é§0 La?oratony. C, _ )
L F Group A - Phosphorus -, 22 Instructor #3
o . ¢, pH Adjustment, Colorimetry \ o -
\ " Group B ~ Fluoride N 23, 24  Instructor ¥l
11:50 -12:35. Lunch e \ ’
" 1235 - 2:10 Paboratory " - . L o
' Group A - &lioride 23,.24  Instructor #).
. Groyp B - Phosphonus.. 22 , Instructor #3
"+ . =~ .pH Adjustment, Colorimetry . ) v
\ 2:10 - 2:25 7 -" Clasy Discussion: Fluoride * Instructor #1 ’
. T T - and Total PhqSphoxus Data | ~ Instructor #3 -
2:35 - 3:05 NiE?at_e and Nitrite Nitrogem 13 Instructor ﬁ?
T 305 - 3005 Cadmium Reduction Columns 25 Instf-uct% g2 -
. % 3:15 -.4:45, . . kaboratory _ P - )
" . ,Prepare, Reduction Columns ' 25 Instructor £2
L. . _ (Instructor #1)
_ﬂ. * “ - I ) - <
8530’-'9:00 Cadmium Reduction Procedure, 25 Jnstructor #2 - -
< 9:00 -10:4@\ thoragony ' ' L
- —" Nitrate + Nitrite Nitrogen by' 25 Instructor #2

" jlnstructo? #1

Tnstructor §#2
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- ' DA\Y &.TITLE , SUBJECT , . OUTLINE . INSTRUCTOR* ~ . _
{ . - ' . - R ’
.+ -THURSDAY-(Cont'd.) IV GRAVIMETRIC ANALYSES , ,
© N30~ 545 . Solids o 26,27 lInstructor #2
C %5 - 1:00 .Group A - Weighings - Lunch 26, 27 Instructor #1 °
_» C Group B - Lunch - ‘Heighings 26, 27 * Instructor #3 4
1:00 - 2:00 - Total, Dissolved,*Suspended 14 Instructor #2°
' ! and Settleable Solids *°. C . .
2:00 - 2:10 Break * o '
D200 - 2:55 Laboratory L, . .
N Total Solids . ' 26 Instructor #3
o7 . ’ Suspepded Solids , 27\ Instructor #1
3:00 - 3:30 - Volatila Solids g .. Instructor #3 ‘
*3:30% 4:45 'Y Elénénts of a Quality ' 5 - “Instructor #2
' ' . Assdrance Program .
FRIDAY - ' " _ Lt
8:00 - 8:30 First Weighing of . >, 27 Instructors #1, 2, 3
- ‘ e " Suspended $olids s
v - " V. METER ANALYSES . . . .
.8:30 - 9:15 - Turbidity - 15 Instructor #1
) 9316 - 9:45, - _ Group A - Weigh Total Solids 26. . . Instructor # ‘
- ' ) - Break ' 4
* .+ Group B - Break
. _ © = Weigh Total Sollds 26 *Instructor #1
9:45 - ]0%30 Specif1c'Conductance ) 16 Instractor #3 N
) 10:30 - 12:15 " Laboratory — N
;o .10:30 - 1:20 Group A - Turbidity - 28 Instructor #1
. ) . Second Weighing of Solids 26, 27 Instruttor #1
o, P, Group B,- Specific Conductance . 2% structor #3 €

A ' ., ) ighing of Sofids Instructor
*12:15 - 1:00 . ° “Lunch - .
s 1:00 = 1:30 . .- calculdtions and Class Discussion: 7
e oy . Specific Conductance Instructor #3
. » . Solids Data . Instructor #1
- Turbidity Data _ Instructor #1
1:30- 2115 Post-Course Evaluation ) Course Coordinator
2:15 - 2:30 Course Closing - « Course Coordinator ,

*Note. For actual course presentation, insert the name of the primary instructor
opposite the title of his/her assignment. Assistant instructors are
*  designated by ( ). '

|
&% 11:25 - 12:15 ’Gro A Specific Conductance 29. Instructor #3. \ 4 !
o ' Gr Turbidity 28 " Instructor gqf .
N : ) ighi 26, 27
I
|
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0. MILESTONES IN COURSE PLANQING AND PREPARATION . ) .
v " . .
The following pages 1ist major areas of course responsibi]itﬁes in a
. chronoTogical- order to facilitate orderly and timely accomplishment. .
The table also serves as an example for assignment of these responsj~
. bilities to various staff members. It has béen successfully used

by NTOTC to cgnduct tqis course in the past.

’ . . , ' « a
v P | ’ . f -

s .
The table headings are job titles associated with the listed tasks.
_A suggested staff is cited, including a 1aporatory assistant. It is
recognized, however, that staff is often 1imited and gne individual
. . may serve 40 several of the defined roles. Having this summary accord-
ing to an jdeal situation should facilitate an equitable division of
the .required task® among fewer persons. '

-~ - =
N . -

.o Before using,the milestoqes table, decisions must be made about the course
content. It may be-gesirable to tepch the approved test procedures for
parameters that are not incTuded ip this package, but that are required

o Jocally to meet regulatory requirehents. In that case, the table must
" be changed. Delete items identified for topics you omit and add the items
needed for the topics you want, to add.
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. Commit classroom and

5 70 6 ﬁoums SEFORE COURSE 4

Detenninatiqn of the need and

decision to have course kR X

Designation of Course Director
and Course Q:;retary

Review responsibilities.
Review re;pon§;b11fi1es.

laboratory faci]ities

Develop and release Course
Announcement including loca- .
tion, date, general statement

of coursé content and training
;ybjectiyes .

Prepare a1l forms and infor<
matioh sheets related to

" student regtstration proce- ,

dgres. .
Deéigevon staff members.

4705 ng]ms BEFORE COURSE

“Receive, review, act upon: °©

Course Applicationis, continu-
" ing until course begins .

Haintainirecords on deposition
‘of. each application, c0nt1nu-
. Ing_through -qourse.

Inventory instructor s Guides.
Order needs.
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3 MONTHS BEFORE COURSE

" Commit al} staff members who
will participatg in Gourséz_

* Develop Milestone Checklist
for Course. .

Distribute copies to staff
of Milestones, Instructor's
Guide, Student Manual and any
pertinent training resources.

i.’,-Revieﬁ responsibiljties.
Assign topics to Primary (PY

and Asststant (A) .lostructors:
Sample Handling .

Compliance Methodology - |

4% Laboratory Safety .
, Analytical Techniques
** Yolumetric Analysis
pH s - ..
Acidity and Alkalinity
Precision”  °
" Hardness
Chlorine . .
Phosphorus .
Spectrophotometer
Accuracy
Fluoride .
Nitrate and Nitrite
Solids  «
) Quality Assuranc }
‘Turbidity « °
. Specific Conductance
Develop summary plan for
course. .
inventory chemicals and
Jaboratory equipment/supplies.
List and commit lending .
sources. Order rest of needs.

Inventory classroom equipment/|
"supplies. List and comnit
lending sources. Order rest
of needs. ’

*(Continued)
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Inventory student training
, manuals. Order peeds.

< 2 MONTHS BEFORE COURSE

« Finalize Course échedule
(Agenda).

] Request laboratory/classroom
needs fromslending sources.

Request tréining aids from
lending sources.

" 6 WEEKS BEFORE COURSE

-

ChecK out op‘ehration- of all,
major pieces of quipment.,

‘Primary and Assistant Instruc-
tors g¢o through laboratory
procedures in student train-

, ing manual, using IPWs to
standardize instructions for

. students.

* | MONTH BEFORE COURSE ¥

: 1
Summary (to date) to staff of

ing to course Qeg{nning.

Check on progress of staff
preparations for instruction,
continuing through course.

" Prepare all administrative
forms and materials needed
for course-presentation.

, + Plan.and rehearse classroom
presentations using 211 retfjr
quired training aids.

» " Finalize.

(Continued) ..

registered students, continu--|




Obtain any duplicated instruc-

tional materials (data sheets,
' etcy.

. 13

Review summary of laboratory
equipment and supply needs
for expected number of stu-
dents doing the selected
procedures.

Clean all glassware required
» by students. HNote any
special requirements.

Reserve all speciajly-cleaned
glassware or apparatus.

Assemble other student equip-
ment-and suppltes.

2 WEEKS' BEFORE COURSE®

Arrange-fbr security of class]
rogn and laboratory. = -

Hake reagents required by
students EXCEPT those with
specified, limited stability.

‘Make fihal arrangements to
optain required sa .
‘PYan for any “synthetics.”

*

Petermine range of concentra-
tion of desired copstitu-
ent(s) in samplés for the °
course.

Arrange for disposal of -
special test wastes,

(Continued)-
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" ..Gjve Laboratbry'ﬂssi‘sa'tapt, . : . .
* final” 1ist ¢f equipment and B L se .
supplied to be at each labo- .

-

ratory position. Discuss j .
arrangement -of shared : ’ : . .
- equipment., = . . X b4 XA x-

| WEEX BEFORE COURSE . .

Inform,building food service .
of number of expected students| ., { I '

and course lunch times (as . ) . .
apgropria,te)’. - X \

3 DAYS BEFORE €QURSE. , . . ' .
VFinalize seatin{g arr%errre’nt ) ..

for classroom. : X *

. of *

i

Assemble course materials .

* in classroom (student manuals,
administrative materiabs, - A ) ,
.etc.). 'Distribute as ! .
appropriate. s X x q -

. - Ready classroom instructional '
aids (boards,, erasers, etc.) X X X

Check out all classroom egyip- * ' y
—ment (electrical system’sftgA, ‘ .

projection equipment) and \ .

obtain -back-up accessories ' ; '

(bulbs, 'etc.). X ¢ .

b
COURSE_OPENING ' - ‘ 'ﬁ S

.o Jgq- . .
Cénduct opening ‘exercises. "X ) ), ’
Par:ticipa‘te in course opening.| X X X X

- Complete ;by rgquired student
records, including roster. X x

-~ {(Continued) . v ’ g

-~

. : ' ) .




— — —
e —— — A Y

Prepare gourse certificates if l. .
needed at end of week. X X .

EVERY DAY OF COURSE

Maintain general supervision L
of course. ‘e X - . . ¢

. .
Prepare unsiable Fiagents 1
and/or samples’on day of test.| x | x b X

Obtain samples for each test
on day of test. X X X X

When assistant instructor, .
make ary student evaluation . ..
fecords requested by the lead .
{nstrugtor. 7 x | x X

When primary instructor, com-
pile.evaluation record for ) . . . -
each student. L ., X X b 'y

Keep any general records - ~
(e.9. attendance) as required ' -
to documént successful.course - |
completion., be X | x X ) -

¢

{ .

Oversee disposal of special . , s
" test wastes, ¢ , - X X
. : < .
-~ h : . . -

- -
* -

- . 1
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SECOND-LAST DAY OF COURSE .

- Distribute course critique
sheet to students.

LAST DAY OF COURSE

Check and sign course certifi-
cates 1f applicabie

-

Collect students' critique
sheets. { )
Conduct closing exercises.
I
Pé#ticipate in course_closing.

Clean up classroom ard
laboratory.

WITHIH THO WEEKS OF COURSE
PRESENTATIOHN

o

Retdrn or replace any borrow-
ed classroom equipment/
supplies.

Return or replace any borrow-
ed laboratory equipment/
supplies.a ( .

Return or replace any borrow-
ed. training aids.

Order repairs or replacements
of own equipment ,used in \
course.

Conplete and file evalua-
tion records on all students
in predetermined area.

See that all students have

been appropriately notified
of their degree of success

in completing the course.

»




— T . .
Participate in staff session
on evaluation of course-and
‘ recorméndations for future . .

of ferings, xh x| - x x| x x| 7x .
Prepare course summary/ '
evaluation report. S X

Complete and fiTe entire // : ]
course records in mutually - .
determined area. X X . .

v
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E. INSTRUCTIONAL RESOURCES ' .
- L} . - *

Most training institutions will make the fullest possible use of

ataidable instructional. resources. The purpose of this section

is t® describe the nature, sources and availability of instructional

resources suggested for use with th1s course

[

1. Student Training Manual and Instructor's Guide for the. course, ,
“Inorgan1c Analyses in Water Quality Control Programs.™ 0rder1ng
information may be obtained from: . | i

U.S. Environmental Protection. Agency .
.National ‘Training and Operational Technology Center
Cincinnati, Ohio 45268 _

v (513).684-7501 " .

1 roamas

2. ,Slides, Slide/Tape Units, Overhead Transparencies and Videocassette
*(see IPW Sections VIII B and.XI, for a description). According to
topic, these 1nstruct1ona1 training aids are:

a. Ac1dity and” A]ka11n1ty ) j/
1) X-20: “A]ka]injty“, 28 assembled slides '

- -
-

b. Calcium and Magnesium Hardness o

1) X-22: "Hardness", 23 assembled slides '

l’ ~ 1] > [
c.\ Chlorination and#Chlorine Determinatjons

, 1) " x-21: "Ch]orine". 36 assembJed slides
‘ . 2) KER-70: "Amperometrlc Determination of Total Chlorine in Wastewater"
.11 minute 3/4" U-matic CCTV ‘cassette produced by Kirkwood Community
College.
Tt is available fof review and purchase from the College, 6301 Kirkwood
Blvd., Cedar Rarfids. lowa 52406.
d.z Detenn1nate Error-Accuracy

d a

. 1) X- 25. "Accuracy", 14 assembled slides ‘ ’ 2
. e, Elements of a Quality Asgurance Progrqm
s 1) X-26: '“Q;ality Assurance", 5 assembled slides ! 1'
f. Fluoride o ) y . . ' o

1) XT7-80: "“Fluoride Analytical Procedures", 46 slides, 16 minute tape *-
and script
e

-
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. Laboratory Safety Practices

K
Indeterminate Error-Precision

1) X-24: "Precision”, 20 assembled slides

4 ’
-

,1) X-27: “Laboratory Safety", 40 assembled slides

-

. Nitrate and Nitrite Nitrogen

1) X-23: "Nitrate and Nitrite Nitrogen", 20 assembled slides

pH
1) 0T-11: "pH", 7 overhead transparencies .
PhoSphorus » ] s

1) XT-44: “The Determination of
, tape and script. . R

sample HandFing-Field Through Laboratory
1) X-17: “éanple Handling", 8 assembled slides

. Solids !

1) X<28: "Solids", 32 assembled slides

Specific Conductanée

1) X;29: "“Specific Conductance”, 15 assembled slides

Turbidity g 3

1) X-30: "Turbidity", 10 assembled slides_

Use of a Spectrophotometer and Calibration Graphs

1) x78:_ "Use of a Spectrophotometer", 16 agsembled slides

2) X-9: "Caljbration Graphs", 6 assembled slides

$) x$-51: ':Use of the Spectronic 20 Spectrophotometerf,
35 slides, 8 minute tape and script ’

Volumetric Ana%ysis N

1) X-18: "Wolumetric Analysis", 30 assembled slides

L)

\

\

Phosphorus", 53 slides, 14 minute

~J




. A11 units destribed in 2. above are available on scheduled loan from NTOTC
to institutions conducting this course. Requests should contain the in-
formation items on the "Request for Loan":form at the end of this section.
Send requests to the National Training and Operational Jechno]ogy Center
at the address on page,4-1. . . | . .
It is urged that Tﬁteria]s desired from NTOIC for a specific course offer-
ing be requested a single, consolidated communicatio, This will give
greatest assurance of 2 well-coordinated response. Because thesemueg\ests
ordinarily will cover a number of-dlfferent items ,; te1ephon1c requésts \\\ o .

L 4

should not be made. _ , yd

Requests should be timel¥%, To assure effective delivery in time for use in

the course, requests.should be received at NTOTC at least 45 days prior to .

the course date. NTOTC will,, in turn, make every effort to assure that the

requested materials are delivered to thelrequestl institution several days . ‘

prior to the stact_of thé coufse in titich they areXo be used, This will, |

permit review and pract1ce by th instructional staff for the most effect1ve |
¢ use of such resources. .

It is expected that all borrowed resources be returned to NTOTC within two"
weeks after comp]etion of the course in which they are used. .
1 |
H1th returned, borrowed training resources, 1t is. requested that the user ~ |
provide NTOTC with an evaluation of the training resource(s) used. In this |
manner, the experience of users can be a fgﬁ&%r in continuous imprpvements |
and responses to orob]ems jn using the res es. A1l reports on the use
of such resources should include the number of students with whom the '
material was used. . - R
. ’ w
" 3. Supportive References . ,

o . . H >

a. Manual: EPA-EMSL, "Methods for Chemical Analysis of Water and Wastes". .
This .is the reference source for many of the methods presented in this
course. ﬂddress requests for a copy to:

U.S. Environmental Protection Agency
Enyironmental Monitoring and Support Laborgtory {EMSL)
L Cincinnati, Ohio 45268 >

b. "Standard Methods for the Examination of Water and Wastewater” (14th
edition), APHA, AWWA, WPCF. Available-from Publication Office, -
American Public Hea]th Association, Inc., 1015 18th Street N. W.,

-

- Washington, DC 20036. ) ..
¢. "Annual Book of Standards“ Part 31,‘;Hater", 1975. yAvailable from
American Society for Testing and Materjals, 1916 Race Street, -,
T Phi]ade]phiﬁ aPennsy]vania 19103, | .- . *
3 L. . ’ t -
t ™. \
. 23{; ;|
- | ) " . .
\ o - 4-3 -
¢ p R )




R S
. MNote: Items 3. a., b., and c. are those currefitly cited by thes
i \ . Federal Registers for National Pollutant Discharge Elimination
4 System (NPDES) and Natigpal Interim Primary Drinking Waber, Regu-
- . lations (NIPDWR) (copies areyin the Instructional Package Work-
, . * " sheet on Compliance Metho otpgy’. Contact your U.S. EPA Regional

Quality BSSyrance goordma r for pértinent Federal Regi€ters
issued after 8/80. (Call U.S. EPA, EMSL, at 513/684- 7301 for the
name and phone number of your Coordmator)

3 d® Catanog Hater .Quahty ControT Instructional Matema]s " -This .

* inclydes visual instructional units developed by NTOTC. Al tHough

' - not deve]oped spec1f1ca1]y for this.course, several of the units
_are on course topics and might be useful supp]ementary material.

ngliress requests for a copy to NTOTC at the address gwen on page

4. Instructiona] Resources A]ready in Possession of the Training Insti’

- -

' a) Many trammg organizationd prefeF to develop, or have developed “their

.  own texts and aud1ov1sua1 trammg resources. ~
¢’ - $ . - . .
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. REQUEST FOR LOAN -
AUDIOVISUAL INSTRUCTIONAL UNIT
. ¢ T
Title and Catalog No. , . L _
' — - &®« .
- T
Intended Use: - 2 : )
- \ ] .
’ " ’
Preferred Date of. Use: ' K
Alternate Date._-
BORROWER'S NAME
’ ’ )
Tithe - . g
> ' "
Organization .
Address ‘ :
(2ip) I
Phone Number (include ) .
Area Code). .
N ]
There is no charge for use of the Audiovisual Instructional Units. However,
the BORROWER assumes financial responsibility for the value of all
loaned equnpment and instructionat materials. - '
Unless special arrangements are made with the loaning® otfice, units.
should be returned within two weeRs. Return the unit by REGISTERED,
CERTIFIED or INSURED MAIL IMMEDIATELY after use. >
- EPA-171 (Cin} - o
(8-78) * : {
I
.4 - r
= ! i
- ' - .A
' © r -
,'“ -
L]
25 . 4-5
[ - . "
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-F. LABORATORY EQUIPMENT AND SUPPLY REQUIREMENTS

LY

The consolidated 1ist in this section is for overall planning purposes.
It was compiled from the Instructional Package Worksheet (IPW) sections ¢ ‘

. (part II of this mand®1) IX, ¥IPW Equipment and Supply Requirements"
. and X, "IPW Reagent Requirements.” Sections IX and X can also be used
i on a day-to-day basis during the course to prepare for the laboratory
exerciseij ) i
by
\

The first column of this consolidated 9ist contains a description of
v the item as found in commercial catalogs. .

. The second column identifies the_tests utilizing the equipment. At the )
"‘\f beginning of the table, there is a key to the abbreviations used in this
. column. ’

The third column 1ists the minimum quantity per laboratory station (no
more than two persons) required for each test. In many cases, multiple
use of the item is .required €0 carry out the procedure. The quantities
are based on the assignment stated in section IX of the related IPW.
For convenlence, a list of the assignments for each topic can be found
as part of the key for abbreviations at the béginning of the table.
If an Instructor chooses a different assignment for a topic, some
quantities must be changed accordingly. As noted, numbers represent®
minimum quantities. It is strongly recommended that Instructors provide
surplus equipment and additional€upplies ready for use in case of need.
§ Many Instructors plan for a margin of at least 10% of extra supplie$ to

provide for student err?:iifflgggiﬁgjgéifalcu]ations, or other unforeseen
“ events, .

The fourth and final column contains remarks that may be useful whén

deciding on class needs or when orderEQg equipment, < °

. Before using the 1ist, decisions must be made’about the course content.
It may be desirable to teach the approved. test procedures for parameters

. that are not included in this package, but that are required{ 1ocally

.to meet regulatory requirements. In that ¢ “the 1ist must be changed.
Delete items identified for topics you omita‘add the items needed for
the topics you want to add. ; )

This 1ist can be of great value in pre-course planning, to determing the
availability of needed equipment and supplies, and to take action to -
provide needed resources. Further, this 1ist can be of vital importance
when planning for courses to be conducted in field locations, ! Copies

f the 1ist in the hands of the Course Coordinator and a representative
of the host organization can be used to determine who will provide
needed resources on an item-by-item basis. Vhen the responsibility

is assigned/accepted, this can be annotated in the “remarks" column

on the c%py in the hands of the Coarse Coordinator and the copy of the -
represenfative of ‘the host organization., Each can then use the
annotated equipment and supply 1ist as a checklist for carrying out

his own agreed-upon respongibilities in preparing for the course.

o

., ’ ’ b .
+ AT(100.4).5a.11.80 - / 5-1
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» Following i$ the key.for abbreviations used for cSurse topics in the table. The second columh lists 5-2*
the laboratory assignment. for each station as given in the corresponding IPW inPart 11 of this guide. Jgf .

(There should bg no more than two persops-at a station.) The quantity given for each laboratory .
item in the table was calculated according to the IPW assignment. If you change the assignment,

-

adjust the qiantities accordingly.

e

-

S

1 -

ABBREVIATIONS FOR TESTY _ .

IPW ASSIGRMENTS (per station) )

A/A

Acidity and Alkalinity, Titratieh

-

1 sample for acidity .
2 samples for alkalinity

€1 Chlorine:ﬂggperometric (Back) Titration 1 sample-for two titrations,
f . ¥ ‘ R ' j
F+ Fluoride, SRﬁDﬁS and Electrode with Specific Ion Meter 1 4 samples by each method . '
Y - ’ .
H -Hardoess, Titration tap water £ '
) oo . .. . 1 standard .
2 , ' 1 effluent sample (or synthetig) )
7 R - — N L4 lr v -
N/ HNitrate and/or Nitrite, Cadmium Reduction Prepare and Activate a column
' or Zero standard plus 1 standard or sample for
’ - .nitrate. Same for nitrite.
. \ ! '
. —r
. * p Total ,Phosphorus, Digestion and Reduction 2 standards, {(zero + t other)

-
LI .
. L
v - ‘

1 sample

SoiidSQEbtaﬁ and Suépended, Gravimetric .

-

1 1nf1uen¥ sagple for total solids

1 influent and 1 effluent sample for
suspended solids.

.
P

.a:'* . I ) > . 1 i
SC Specific Conductance, Meter Determine cell constant for 3 ranges!' -;}
., ’ . 3 samples
) s
* 1  Turbidity, Nephelometer © ” . Dilute a stock solutfon td make 3 or 4
‘ P i . standards. - hetic)
Q . SN - 2 samples (tap water % 1 synthetic
ERIC iew » 30 . . - b




) . . LABQRATORY EQUIPMENT AND SUPPLY REQUIREMENTS
: . _ {Compiled from Section IX 1n the IPW'S)
& DESCRIPTION  ° ! TEST(S) © QUANTITY REMARKS

- PER STATION

1~

APRO\NS, laboratory (plastic acceptabllg) . All See Remarks \ One per person
* BALANCES, analytical, 0.1 mg sensitivity at - ] .
a load of 200 g, with Instruction Manuals S See Remarks 1 per 3 stations*
+
' BEAKERS, glass, 50 ml ' A/A See Remarks 2 in hood for Hy0,
: . ‘ .
BEAKERS, glass, 100 ml A/A 4 ) ,
p - 1 .
BEAKERS, glass, 150 ml N A/A \ 3 e
. . K ¥ H - 1 *H « If two electrodes are used (o_r
v ’ . . pH, a second beaker is needed.
, N/N 2 \ ‘ "
BEAKERS, plastic, 150 ml L. F 6
BEAKERS, glass, 250.m1 . * H . 1 K '
- N/N 2
BEAKERS, glass, 400 ml N/N 1 .
_ s 7
BEAKERS, glass, 600 ml . sC 1
BOILING BEADS, glass, 5mm . AR See Remarks’ In one supply container. feed:
’ . ‘ AJA™ 3 each station
¢ -, y P See Remarks - P - 12 each station v
BOTTLES, glass or plastic, about 2.5 liter for NN 1

++ _Cd rinsings. Used acid bottlez_serve welr-l. :




5-4

QUANTTTY

’

DESCRIPTION TEST(S) PER STATION REMARKS

BRUSHES, balance ) ’ P s See Remarks 1 by each BALANCE

L4 - ) 1 (
BURETS, 25 ml; 0.1 ml graduatiéns’, teflon oo ‘
stopcock plug preferred ) , AR 1 ' .
.ﬁ H ] #_
CLAMPS, buret for titration stand; to hold AR ¢ v \\\3
two BURETS' H 1 .
g . N/N 1

CLARPS, screw to regulate flow through 4 N/N 1 .

~cm 1D rubber TUBING 7
.CLAMP, pinchcock for 3 cin 10 rubber N/N 1 )
TUBING ’

CONDUCTIVITY METERS, Wheatstone bridge with SC 1 Conducting the lab session twice halves
cel1(s) to measure conductance. ranging . the number needed. L
from 15 to 13,000 u mhos/cm @ '25°C. .

Each should have an accessory or means ~
to check the ;gsistance
“CONTAINERS for insthument cell wastes, . Cl1 N/N See Remarks ATl - 1 per 2 stations
about 2 liters ¢ ) F P . y
. H T .
1/ !
'. CRUCIBLES, Gooch, porcelain, 25 ml capacity s ] ‘

CRUCIBLE HOLOERS, Walter, for 25 ml crucib]e
to fit FILTERING ASSEHBLY

CYLINDERS, graduated, 10 ml

CYLINDERS, graduated, 25'ml ‘ H \ R
-8 . [
CYLIQQEBB graduated 50 ml N/N \\ :

34




QUANTITY

DESCRIPTION TEST(S) PER STATION REMARKS
CYLINDERS, graduated, 100 m) BELL S ]
CYLINDERS, graduated, 200 ml. ‘ ¢l | I .
<1 . Capacity for :1-25 m] GOOCH CRUCIBLE, .
DESICCATORS, with active desiccant ] 5 See Remarks -1 7400 EVAPORATING DISH and :
i 1-6 cm YATCH GLASS or PLANCHET per
. } station
EVAPORATING DISHES, 150 m1, porcelain 4 S ] :
[ \ "
FILTERING ASSEMBLIES for 10 m] 50 ml, and p 1 P - Filtrate to be transferred
100 ml volumes, S 1 S - Filter support should be ~ 5¢cm
v diameter for influent filtration -
FILTER DISCS, phosphdrus-free, 0.45 micron P 3 -
pore size, Gelman GA-6 or equivalent, to fit . -
FILTERING ASSEMBLIES .
FILTER DISCS, glass fiber, no organic binder,’ S 1 Each Size] — ~
Reeve Ange] 934AH, Gelman type A/E, .
Millipore AP-40, Hhatman GF/C or equiva-
lent. Diameter &~ 5cm for FILTERING
ASSEMBLY and also ~ 2.1 cm for CRUCIBLE
FILTER PAPER, Sluted, about Nd. 12 to fit 'I4 N/N 1 piéce 7 l
cm FUNHEL for Cd rinsings
FLASKS, Erlenmeyer, wide mouth, 125 ml : SeesRemarks ’H _ l If two electrodes are used
. , p 3 or pH, use 1-150 m] BEAKER
- ' instead’
’FLASKS, Er'lenrne’yer, ]wide mouth, 250 m) N/H 4 .
FLAS{S, volumetric, 50 m1, with glass stoppers 4 3 |
-
FLASKS \volumetric, 100 m) with glass stoppers N4N z
4]
FORCEPS, pakrs, blunt-tipped, to manipulate P ) o~ 9z
,  FILTER DisCs 5 - {
< . 525
3y .
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o 5-6 -
QUARTITY ,
, - DESCRIPTION TEST(S) PER STATION - REMARKS
¢£BUHNELS, short stem, diameter about 5 cm to fit A/A 1
neck of 50 m1 VOLUMETRIC FLASK and 25 or 50 H ] ’
ml BURET . p 1 . ’
2 "
FUNNELS, medium stem, diameter about 14 cm to N/N 1 / ,\_,,,//
fit neck of old BOTTLES for Cd rgnsings .
A |
GLASSES, pairs of safety * AN See Remarks One per person 7
& |
GLASS WOOL, small wad for end of 100 ml cut-off N/N 1. A\ |
PIPET . ‘
HOT PLATES with continuous settings, not just A/A See Remarks _A/A: 1-150 ml BEAKER per station
"low", "medium", and "high". P See Remarks P: 3-125 ml ERLENMEYER ﬁyASKS per
' station
OVEN, hot air, to give uniform temperatures and .3 See Remarks Capacity\for 1-25 m1 Gooch CRUCIBLE, '
with thermometer to register accurately in ‘ .1-150 m1 EVAPORATING DISH and 1-6¢m
range of 103°-105°C. * HATCH GLASS or PLANCHET per station,
OVEN, a second oven as described above or a S See_Remarks Eepacity for 1-150 ml EVAPORATING
ssteam bath for use at 98°C x DISH per station
\ . . | — . "
PAPER CLIPS - NN ]
— r g
PENCILS, WAX MARKING ANl - 1 s .
pH METERS, ELECTRdHETRIC, accurate to at least A/A ] Conducting the lab session twice
0.1 pH unit, each with electrode(s) H *See Remarks halves the total number needed. !
' ' . N/N ™ 1 See Remarks H-1 per 2 stations®
i ’ P 1 7 N/N - 1 per 2 stations
PIPETS, dropping (médicine droppers) with bulb . A/A See Remarks 2 in hood for H,0, '
about 1 ml
PIPETS, measlning, glass, 1 ml graduated at Cl T
.1 m ENI\ - - _
PIPETS, measuting (Mohr), glass, 10 ml N4ﬁ See %emarks N/N - legggn%ach bott}sipﬁfco1or

33
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* DESCRIPTION . A - " QUANTITY N ek @
| ' I A - TEST(S) L Y REMARKS
PIPETS, voldmetiic transfer, 1 ml ~———T"  N/K . See Remarks N/N - 2per 4 stﬂons
. / . P See Remarks P -1 per 6 stations
o - & . - L
- P%ETS_, volufetric transfer 2 m) NN Se‘ Remarks |~ ! 2 per 4 stations
. . ' PIPE'I"S, volumetric transfer, 3 ml P See Remarks “1 per 6 statons
PIPETS, volumetric traﬁer'. 5 ml *C) 1 ¢ - may need graduatedtpet for t1trator
. 9. e N/N .. See Remarks /H - 2.per 4 stations
" - — R 4 See Remarks = ] per 6 stations ~
. * * .
A PIRETS, volumetric transfer, 10 m \ F .3 T m. @
) —~ ‘ N/R See' Remarks H/ﬁ- 2 per 4 -stafions
: Tt ’ P . See Remarks P _- 1 per 6 stations
- ° - -
‘ PIPETS; vol'ume;ric transfer, 20 m) . P See Remarks. P -1 pér 6 stations
— . —— 5 '
PIPETS, volumetric transfer, 25 ml g . BH | .
. ‘_H/N -~ .1' v
. . . L ’o - }.—_
PIPETS, .volumetric transfer, 50 m) A/A See Remarks , R/A = ) for each bogtle of sample )
. » - F 1
' - . & . NN 1-3 Y- 3 if possible '
- P 12 B| g /- 2nd pipet - 1 per § stations N\
> *PIPETS, vg'ltim?%ric transfer, 100 ml ° T. 4 By % ¢ -
- PIPETS, volupetric tradsfer, 100 m) with | |« . ¥ “ReoucTion COLUMKS can be purchaséd. " - ..~
_ . top ‘and ip-cut off for reduction colum . . N/ ] ) . ’
/I‘
’ E’IPE{TS BULBS, large with opening shaped to a/a pé Y x
fit variety of PIPET sizes F T 1 J
H ]
ve l CHETS, aluminum or stainless st_l, . o . o
« e Sabout - 6 c¢m diameter ° . - § 1 WATCH GLASSES may be used instead.
AORTRAL /6 C ) -
| F:ROP W 1 5.3 « .
LS. . a . . . . \\ ’. k . ‘11
¥ <;U . LR ' .




R ’ ) - 5-8
7, QUARTITY
DESCRIPTION TEST(S) PER STATION | . REMARKS
" REAGENT SPOOKS,™0.4 gram p ] o
Can be™r purchased or made. See .
REDUCTION COLUMNS N/N ] PIPETS, vol. transfer, 100 ml, etc"
SAFETY GLASSES AN See Remarks One pair for each person % .
SIEVES, 60 mesh ~ NN ]
SPATULAS - AJA N/N See Remarks A/A and P: One .in hood for transferring
. " CY P BOILING BEADS from common supply con-
. ! i. tainer. Other tests: One at edch station
SPECIFIC ION METERS, each with a fluoride F ] Conducting the lab session twice-and
jon activity electrode.and a reference _then alternating with SPADNS test
electrode or with 2 combination fluoride quarters the ‘total number needed.
electrode . :
SPECTROPHOTOMETERS, for use at 570, 540, | . F ] F - 570 nm See "Remarks" for SPECIFIC
880 (or 650) nm, providing a2 1ight path of | "] ION METERS about number needed® .
, at\Jeast'] cm N/N See Remarks N/N - 540 nm One per 3 stations
P See Remarks P - 880 or 650 nm One per 3 stations,
. special- filter & phototube mdybe needed.
*  SPECTROPHOTOMETER CELLS, 1 cm for jnstruments F : ’ One for each instrument . '
# oh hand A N/N See Remarks If matched sets of cells are available,
) : . \/ .P then one set per instrument
STANDS, titration with porcelain bases AR N/N |
» T STIRRING APPARATUS, MAGHETIC t
K P » MAGNETIC . ‘ E{A - 7 _ ’ EH?}IRE gzg{i\gggmmay tnciude a
STOP WATCHES, “or timing devices . F 1 o,
T THERMOMETERS MA WK ' . - -
fF p See Remdrks A1l - 1 for each pH METER or SC METER
S . ) '
H c :
TISSUES, small, soft, in boxes 1 See Remarks C) - 1 box per 2 instruments
S S - 1 box per.desiccator plus 1 box
. - 1pelr- balance-
§C - SC - 1 box per Zdrr;truments
4 »

- \__\
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‘oescripTion Y

P

TEST(S)

QUANTITY

PER STATIQN REMARKS

TITRATORS, amperometric with cell and any
accessories, e.g., pipets. .

()

1 Conducting the lab session twice halves
- the total number needed. .

TONGS, cruciﬁ]e; pairs

S A/A

TUBING, soft rubber, 4 cm 10, 7.5 cm length

N/N

TURBIOIMETERS, Hephelometers that measure
light scattered at right angles to the .
path of the incident 1ight, with tell and
any standard accessoriés.

1 Conducting the lab sessi1on twice halves
the number needed.

YACUUM SOURCES: preferably a central service.
An electric vacuum pump assembly with suit-
able hoses, water traps and shut-off valves
and with capability of drawing 15 inchgs of

. mercury can be used. ¢

.‘——4\

WASH éOTTLES, plastic squeeze type, 500 ml

AN

1

-

WATCH GLASSES, about b cm diamefer

1 PLAHCHETS may be used instead.

WATER,STILL to produce water free of the
constituent sought in each test.

AN

See Remarks

Oret unless jon-free water §s purchased.




LABORATORY REAGENT
s Compiled from Section X in the IPW's
ALL QUANTITIES ARE MINIMUMS

REQUIREMENTS

' \ j 5-10

QUANTITY

DESCRIPTION REMARKS
- PER STATION .
ACIDITY and ALKALINITY See Remarks * For DETAILS OF REAGENT PREPARATIONS, see 14th
‘ edition, "Standard Methods", pages 276 and 279
{(or the method cited if a later edition is approved).
Buffer, pH 4.X - 1006 ml 75 ml Used to standardize the pH meter for these tests
10.12 ¢ potassium biphthalate and also for HITRATE/NITRITE and PHOSPHORUS.
. » Commercial powders or tested solutions may be used. .
Buffer, pH 6.X - 1000 m] 150 ml Used to standardize the pH meter for these. tests
3.388 g potassium dihydrogen phosphate and also for HARDNESS, NITRATE/NITRITE and
3.533 g disodium hydrogen phosphate PHOSPHORUS. Commercial powders or tested solutions
i may be used.
Buffer, pH 9.X -~ 1000 ml 75 ml Used to standardize the pH meter for these tests
3.80 g sodium borate decahydrate (borax} : and also for HARDNESS. Commercial powders or ’

' tested solutions may be used. iy
tydrogen peroxide, 30 % solution 5 drops //////
Potassium biphthalate - 1000 ml See Remarks -Used to standardize 0.1 N sodium oxide

10.0 g . .
Sodium carbonate - 1000 ml See Remarks Used to standardize 0.1 N sulfuric or hydro-
2.5¢g . chloric acid. Also used for SAMPLE for
Alkalinity. ' LS
Sodium hydroxide;—0.14-1000 ml See Remarks Used to prepare 0.020 N sodium hydroxide )
' 11 g .
Sodium hydroxide, 0.020 N - 1000 ml 15 ml Also used for SAMPLE for Alkalinity .
200 ml_0.1 N sodium hydroxide ‘ ]
Sulfyric acid, 0.1 N - 1000 ml See Remarks Used to prepare 0.020 N standard acid. You can
3.0 ml concentrated sulfuric acid use 0.1 ¥ hydrochloric acid instead of sulfuric.
. Prepare by diluting 8.3 ml HC1 to 1 liter. E,
Sulfuric acid, 0.020 N - 1000 hl ' 25 ml -Can prepare 200 ml1. 0.020 N hydrochloric acid
200 ml 0.1 K sulfuric acld the same way. . . -
-Also used for SAMPLE for Acidity
‘Sample for atidity - 1000 ml 50 ml Eﬂgstewater treatment plant influents or effluents

30? ml 0.020 N sulfuric or hydrochloric
acid

L 46

NS d

known to contain acids may be used.
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. QUANTITY
DESCRIPTION | RER STATION REMARKS ()
Sample for alkalinity -_1000 ml ) 50 ml Wastewater treatment plant Anfluents or effluents
300 m1 0.020 N, sodium carbonate ot known to contain alkalinity 'y be used.
Sample for alkalinity - 1000 al ! Wastewater treatment plant iffluents or effluents
200 m1 0.020 N sodium-hydroxide ~ 50 ml know to contain alkalgnity dgy be used.\
. © . See Remarks For DETAILS OF REAGENT PREPARATION, see 14th
CHLORLHE, Amperometric (Back) Titration edi1tion "Standard Methods", page 318 (or the
method cited if a later edition is approved).
Arsenite solution, 0.1 N - 1000 ml See Remarks Used to standardize 0.1 N 10dine sé?htion
4.95 g arsenic trioxide ]
) 15 g sodium hydroxide . ) . v
carbon dioxide to saturate 259 ml sol. - .
Buffer, ph 4.0 - 1000 m 8 ml- This reagent can be purchased.
y 243 g sodium acetate trihydrate
480 g glacial acetic acid L
| 3
Hyd?ochlorii dcid - 5 to 10 drops See Regarks Used in standardfiing 0.1 N iodine solution.
lodine solution, 0.1 ¥ - 1000 ml Used to prepare 0.0282 N iodine solution
40 g potassium fodide. .
13 g resublimed iodine See Remarks The D.1 N iodine solution can be purchased
. ]
fodine solution, 0.0282 N - 1000 ml 2 ml
259 potassium fodide Used as a titrant in the test and also to
~ 282 m1 of solution prepared to be ° . standardizé. phenylarsine oxide,solution. .
0.1 N jodine - '\ﬁctual amount of 0.1 N iodine depends on
‘ Vo results from its standardization.
Phenylarsine oxide, 0.00564 N - 1000 ml 10 ml This reagent can be purchased. Must use 0.0282 N

0.8 g phenylarsine oxide
1.8 g sodium hydroxide
_ 1+ 1 hydrochloric acid (to adjust pH)
» 0,05 g'potassium fodide .

jodine sdlution to finalize this and then to check
., the final normalfty. !

"4



*y AT . 5-12
. I_,/ \_// ~
. { '
. -DESCRIPTION QUANTITY® REMARKS .
L ’, ’ . PER STATION .

Potassiym fodide crystals .29 ° Alsb used in preparing some of the above reagents.

X \ - One ml of a solution of 5.parts KI in 95 parts

distilled water .can. be used instead of 2 g
. of crystals,

Sodium chloride, U.S.P., pellets 20 g~ Electrolyte for cell '

Starch indficator
~ 1 g soluble_ggwder

See Remarks

Used to standardize 0.1 N iodine and 0.00564 N
phenylarsifie oxide

Sample

+

400 ol

- P

£

UNSTABLE -: Prepare just prior to ugz, about
3 mg/liter. Dilute a chlorine solution or
a hypochlorite bleach. A chlorinated plant
effluent may be used.

FLUORIDE, SPADNS and \Electrode

yﬂ

See Remarks

For DETAILS OF REAGENT PREPARATION, see 14th,
edition, "Standard Methods™, and page 393 and 392
(or the method cited if a later edition is .
approved).

Acid Zirconyl - SPADNS reagent - 1000 m1 75 ml This combined reagent is stable for at least
* 500 m1 SPADNS solution ‘two years.
500 ml Zirconyl - acid reagent . —~SPADNS solution and Zirconyl-acid reagent
are listed below. . ‘
Eluoride stock solutfon - 1000 ml ’ See Remarks Usedsto make Fluoride standard solutions and
0.2210 g anhydrous sodium flupride four samples. ]
" Fluoride standard, 1 mg - 1000 ml - 100 ml UNSTABLE - Prepare just prior to use.
. X0 m stock solutfon . S ~ !
Fluoride standard, 2 mg - 1000 m 100 ml Required if a pH meter is used.
20 ml stock solution - . '
Fluoride standard, 10 mg - 1000 ml 60 ml

100 ml -stock solution

k™

.

Q

SPADNS solution - 1000 ml
\ ' 1.916g SPADNS, sodium 2-(para-
sulfophenylazo) 1,8-dihydroxy-3,
7 6-naphtcgleug\d15ulfonate

Seé Remarks
/ﬂ‘

This solutfon is stable indefinitely if protected
from direct sunlight. Used to make Acid
Zircony1-SPADNS reagent.

o1




DESCRIPTION QUANTITY REMARKS
- ' PER STATION
TISAB.- 1000 ml 300 ml* This reagent can be purchased. ]
57 ml glacial acetic acid i *400 m1 is required if a pH meter is used. i
- 58 g sodium chloride ' . N
" 4.0.9 1, 2 cyclohexylene dinitrilo tetra- . (
acetic acid (CDTA)} : g
~ 30 g sodium hydroxide -
iirconyl - acid reagent - 1000 ml See Remarks Used to make Acid\gjrconyﬂ_- SPADNS reagent.
0.266 g zirconyl chloride octahydrate - . ' '
700 ml concentrated hydrochloric acid ’ i .
sample #1 - 1000 ml . f———s 100 m1 . |
5.5 ml fluoride stock solution -
- Sample #2 - 1000 ml 4 100 ml ’ 4 5
. 10.5 ml fluoride stock solution |
Sample #3 - 1000 ml . Y 100 ml : , |
“7.5 ml fluoride stock solution : . ( |
0.4437 g anhydrous sodium sulfate \ ) : |
Sample #4 - 1008 mI . 100 ml .
* 9.5 ml fluoride stock solution .
52.752 mg aluminum potassium sulfate A *
(also cailed.potassium alum) with 12 Hy0 . Y,
HARDRESS, titration \ See Remarks For DETAILS OF REAGENT PREPARATION, see 14th
! editon, "Standard Methods™,, page 203 (or the
' . method cited if a later edition §s approved)
" Buffer, pH 6.X 100 ml See this ftem #n ACIDITY and ALKALINITY section
Buffer, pH 9.X 100 m} See this ftem in ACIDITY and ALKALINITY section.
Buffer, test reagent - 1000 ml 6 ml Store in tightly~stoppered plastic or resistant-
¢ 67.6 g -amwonium chloride . glass container. Do not store more than a month's
572 ml concentrated ammonium hydroxide . supply in a frequently opened container. See
4.716 g EDTA (also listed below) - "Standard Methods" regarding alternate "odorless
3.)20 g magnesium sulfate .7 H20 OR buffers,” '
2.576 g magnesium chloride .6 Hztr' . ’
Catcium carbonate ~ 1000 mI 26 ml

.1.000 g arhydrous calcium Jarbonaté
"+ 1+l hydrochloric acid to dissolve calcium
- carbonate and adjust pH
3N(1+4) ammonium hydroxide for pH .
3 drops methyl red 1nd1cator”_ ‘ '

T

Also used to standardize EDTA.

»
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e - QUANTITY , ¢
. :@ v, DESCRIPTION R L L REMARKS ‘
. EDA, €501 M - 1000 ¥ 75 m’ i | )
' 3.723 g disodium ethy]enediamine tetra- .
-acetate dihydrate o - 7 ’
" - h 3 ' ' 4 -’
oo Indicator - . — - 069 . See “Standard Methods" for commercial
.. 0.5 ¢kEriochrome Black T *| equivalents. .
: i . 100 g,sodium ch1or1de .
"Inhibitor * This is usually not required See "Standard
See Remarks . ¥8hods” for discussion and choices.
- Sample - 4000 ml - ) éS ml A wastewater treatrne‘r;t plant sample may be used

1f it will give positive hardness results.:

—y, s

T J mmrsmnens. Cadnfun Reduction
;

Seé R.em:arks

g
For DETAILS OF REAGENT PREPARKTIONS, see 19/4 .
* FRA, "Methods for Chemical Analysis", page 202
. /’ (o \the method cited if a later editfon is approved)

-

acetate

- Ammordum chloride - EDIA, conc, - 1000 mi -
+1.7 g disodjum ethy1ened1am1ne tetra-

13g amponjum chloride
conc. ammoniume hydroxide td adjust pH

610 mi /’

400 m\ is used for the’testing of the assigned .
(4) soTutions. ﬁhe add¥tional 210 ml is used .
a d11ute solution for preparing .

to prep 350
one co19_/rs\ ] ..

; ) ) . . — .
7 Anfrond um chloride - EDTA dﬂu{e = 1000 m] 350 ml . " e 3 *. . . .
' . - 600 ml concentrated so1ut’. * - ¢ )
) & " S\ . )
,. Nmbnépm hygc'bxige,\concen,trated, viak | Forp d:it_ustment}{ sample _
. - - ‘Buffer, pH 8. L i y - . 100 ml See tifs item in-ACI[}\TY and ALKALINITY section. /|,
I Buffer, pH 6.X . ) 100 m1 See this item 13°ACiDIT\and ALKALINITY section.
i A Cadmium, granulated 40-60 mesh, . ~20g . Can be purchased , AN .
\ & » Color reagent - 1000 ml ' s 8 ml - Lé
. 10 g sulfanilamide .~ ‘ - .
. 1 9N (1-naphthyl)-ethylenediamine > ‘o r .
dihydrochloride . ° ‘ . @ . .
* o &00 ml concent#a,ted phosphoric acid ) - .2
0 . O . . I~
< MC . . . a ‘ o O ‘
ull Text Provid ic \ - ‘




DESCRIPTION PER STATION REMARKS S
LY
Copper Sulfate, 2% - 1000 m] 200 ml . T
20 g copper sulfate pentahydrate . . ’
L) L LY ‘
. Hydrochloric acid, concentrated ~ 1 ml For pH adjustment
Hydrochloric acid, 6N-1000 m] . oem - oL, - \
500 m1 concentrated hydrochloric acid " X
Potassium nitrate stock - 1000 m) See Remarks ‘Used to_prepare activtion and standard solutions.
7.218 g potassium nitrate This solution 15 stabie for at least six months, . -
2 ml chloroform kept under refrigeration.
Potass%um nitrate activation salution r 25 ml "% -  UNSTABLE - prepare just before use. “
1000 ml’ . A
1 ml stock solution 0\\\\\\\ . e
Potassium nitrate standard - 1000 ml 15 ml Also used to prepare sample ' . §
‘ .+ 10 ml stock solution \{ford cm cells) UNSTABLE - prepare just use.
Vi - »
Potassium nitrite stock - 1000 ml . See Remarks " Used to prepare standard solution. .
6.072 g potassium nitrite This solution is stable for about three
2 ml chlaroform months, kept under rqfrigeration.
Potassium nitrite standard - 1000 ml 15 ml ) Also used to prepare sample.
10 m) stock solution (for 1 cm cells) | UNSTABLE - prepare just before use. * -
. ' sample - 1000 m) - 50ml |  UNSTABLE - prepare just before use. .
40 ml njtrate standard A wastewater treatment plant sample can be used.
40 ml nitrite Standard . _ _This should contain both nitrate and nitrite.
PHOSPHORUS, Digestion & Reduction ) See Remarks For DETAILS OF REAGENT PREPARATIONS, sée }974
. . : EPA, "™Methods for Chemjcal Analysis", p 552 {Or
. - the method cited if a later edition is apprdved).
Ammon § um persulf{te o 1.2 9 ’ A
. ¥ 3 _ - -
Buffer, pH 4.X - 100 m See this ftem in ACIDITY and ALKALINITY section
l Buffer, pH 6.X - 100 m) . See this ftem in ACIDITY and ALKALINITY section
LS. . - g . A N > - rpe
ERIC L ¢ . . . §-15 Y
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QUANTITY )
DESCRIPTION PER STATION REMARKS
Combined Reagent - 1000 ml 24 ml LIMITED STABILITY - Combine the four solutions
70 m1 svifuric acid, conc., diluted to 500 mi just before use. Fodlow all preparation
0.1372 g aptimony potassium tartrate in sol. instructions carefully.— .
6 g armonium molybdate in solution
"%.28 g ascorbic acid in solution . v, ‘
Potassium acid i)hosphat;e stock - 1000 mi See Remarks Used to prepare standard solution and sample.
0.2197 g potassium dihydrogen phosphate ’
Potassium acid phosphate $tandard - 1000 mi 70 ml UNSTABLE - Prepaye=just before use. .
20 kY stock solution (for 1 cm celis) ) ‘
Sodium hydroxide, 108-1000 ml - R ~ 10 ml For pH adjustment
400 g sodium hydroxide . g
Sodium hydroxide 0.1N-1000 ml ~ 5 ml For pH adjustment . ,
4 g sodium hydroxide .
AW
Sulfuric acid, 118-1000 ml . ~ 4 ml For digestion and for treating sample -
. 310 m1 concentrated sulfuric acid . ,
Sulfuric agid, 0.11N-1000 mi A 5ml For pH adjustment .
3.1 m1 concentrated sulfuric acid ' . . . - . v
Sample - 1000 mi - , - Sd ml UNSTABLE = Prepare just before use, A wastewater’
. 10 m1 stock so}ution sample containing phosphorus may be used. U
SOLIDS, Total and Suspended - . See Remarks No reagents are needed for these gravimetric
. . tests. .t
T : . ;
Sample, plant influent ~200ml .| Ifa treatment plant sample is not available,
25 to 200 mg total or suspénded residue a quality control sample of suspended solids
‘ could be used for both tests. EPA-EMSL, »
Cincinnati, Ohio 45268 is oné supplier.
.« Sample, plant effluent ) J‘lpo ml See above Remarks for alternative.
, 25 to 200 mg suspended residue : ) .
SPECIFIC CONDUCTANCE, meter See Remarks For DETAILS OF REAGENT PREPARATIONS, see 14th
‘ ‘ edition, "Standard-Methods", page 74 (or the
0. - : method cited 1f a later edition is appg?jed)-

3 56 * -




DESCRIPTION

QUANTITY
PER STATION

REMARKS

10-100 m1 0.01N solution
L1~ a

Potassiunf chloride stock, 1K-1000 m See Remarks .U§ed to prepare two standards and Sample A
) 74.56 g potassium cbloride - \

Potassium chloride, 0.1N-1000 ml 400 ml . Also used to prepare 0. 001 H solution and
100 m1 1N solution Sample B.

Potassium-chloride. 0.014-1000 m 400 m) Also used to prepare 0.0001KN solution and
10 m1 1K solution -Samfle C.

Potassium chloride. 0001K=1000 m) 400 m) | ‘
10 m1 0.1 solution roe

Potassium chloride, 0.00014-1000 m) 400 m) 4 ’
10 m1 0.01K solution ‘ .

Sample A - 1000 ml ) 400 m) A water sample with mi?surable conductivity

¢ 10 to 100 m1 1N solution may be used,

Sample B - 1000 ml 400.ml e A water sample with measurable conducf?vity
10-100 m1 0.1K solution may be used. . ]

Sample € - 1000 m) ) " 400m  *| A water sample with measurable conductivity

may be used. .

TURBIDITY, Nephelometer

See Remarks
-

For DETAILS OF REAGENT PREPARATIONS, see 1974
EPA, "Methods for Chemical Analysis", page 296

(or the method cited if aglater edition is aoproved),

100 m1 Formazin stock

-

See Remarks

Formazin stock, 400 NTU-1000 m] , 10 m The stock is a mixture of solutions of the two.
1 g hydrazine sulfate chemicals 1istéd.
10 g hexamethylenetetramine Also used to prepare Formazin standard
Formazin standard, 40 NTU-1000 m) Used to make sample. .

Manufacturer's staqhards

3qg Remarks'

As supplied to standardize the meter.

-

()\)

Sample One - 1000 mi 50 ml A watef sample with measurable turbidity ;
~ 5 ml1 40 NTU standard . may be-used.
Sample. Two - Tap Water 50 ml P

Another water sample with measurable
turbidity may be used. f:l7
)
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-the needed knowledge and skills. v

PART 11 /} INSTRUCTIONAL PACKAGE WORKSHEETS - i : |

vV ‘\—--

The Worksheets are for gu1dance to the Instructor who develops the
subject matter covered in the course. These Worksheets are not
scripts. The Instructor will need to make extensive and detailed A
preparation in order to perform the assigned tasks effectively

and efficiently. The Instructional Package Worksheets do provide

a perspective of each analytical procedure, the learming achievement
levels the students should attain, available audiovisual and other
instructional resources, and an examp]e course of action in pre-
course preparation and classroom/laboratory instruction. The
Instructor is free to modify the Worksheets to meet individual
needs. It should be noted however, that associated additions and
deletions will then be required in Sections V through XI of the
Worksheet, and in Sections E and F of Part [.

\
Application of these Instructional Packages will help the Instructor
to reduce the time required for planning and organizing a strategy -
of preparation and instruction. Howevqc* time and effort are
required for physical preparations for ctassroom and laboratory
instruction; time and effort are required for rehearsals of
Instructor performance in classroom and 1aboratory These require-
ments never can be met by such an Instructor's Guide as this, ultimately
the Instructor is the key person in assuring that the student aCQu1res

_ v

]
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/ . GUIDELINES FOR :
f INSTRUCTIONAL PACKAGE WORKSHEET

[ 3
s

I. SUBJECT MATTER: Course Obdectives - Introductions

IT. UNIT Oﬁ IHSTRUCTION Sumary of Topit Presentation

III. ESIiHATED TIME: 15 minutes

Iv. JUSTIFICATIOH FOR THIS INSTRUCTIONAL OBJECTIVE
and allow class to begin to know each other.

V. ENTRY LEVEL BEHAVIOR:

A: Application and acceptance as a participant in tha course,

8. Registration forms and details have been completed.

VI. INSTRUCTIONAL oaascixvs- -

A. Terminal Behavior

scheduTe, be able to use the training manual and correlate it to the
agenda, and will know the requirements for successful completion of the

course as stipulated for earning continuing education umits.

Wil a]so.know more about the other members of the class. -

8. éonditions He/she will be provided with a course schedule, a copy
of the trafning manual, and a short discussion by the Course Director.

C. Accepted Performance. Attention during the discussion andlﬁse of the

provided materials as directed.
VII. INSTRUCTIONAL RESOURCES:
A. Available-Media:

4 1.
2.

The course schedule

The tﬁaining manual

8. Suggested Media:
[}

1.

None ° \ ” .

VIII. INSTRUCTIONAL APPROACH: ) \

A. Preparatisn for Instruction: -

Prepare a.summary of the employers of the participants.

Review the requirements you have establisped for awWard of
continuing education units for this course, if dpp)icable. .
At NTOTC, we awarded 2.5 CEU's (1500 minutes contagt time)
with the fol]owing nequirements:

; . 63 v, .

He/she

«

To give overview of course

=

The participant will have an overview of the course

£
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—-\\ a. 95% attendance

b. Satisfactory participation 1n class aud 1aboratory sessions
as judged by -the course 1nstructors :

c. A score of 70% or more on the post-course evaluation if the
. pre-course score on theé same test was less than 50%. Pre-
<course scores of 50% or higher are to improve by at least
20% to a maximum requirvement of 90%. Any exceptions- to-this
standard must be documented in the course file,

-,

i
3. Ouplicateé copies of the course schedule for each student.

4. Secure a copy of the training manual for each student.

B. Seguencing\j

1. Welcome

-

2"’>8unnary of employers of class part1c1pants Special .welcome to
people from other countries.

* 3. Brief overview of course topics using the beginning pages in the
training-manual.

a. Use page with course descr1pt1on Restate the course objectives

including the 1ist of topics in the final paragraph.
r o
b.. Contents page - lécation of lecture and laboratory outlines.
- [ ] .

4, Agenda - . &
a. Note topics and manual outline numbers.

N b. Note breaks and Tunch times. They schedule, own break during
K\\\’ laboratory sessions.’ )

+
-4

c.. Note time course ends. .

d. General format is lecture, laboratory, follow-up discussion
_for each topic.

5. Scan outlines before class, espec1a11y Taboratory procedures.

I

6.. Explain requirements for earning continuing educagggh units for
course (1f applicable).

7. Have each person rise and give name employer and principle job

respons1b111t1es
X. IPW EQUIPHENT AND SUPPLY REQUIREMENTS: .
A. For eth,student: : ! ) . .
- 1. One copy of the training manual. 61 ) \

2. One copy of }he course schedule.
SN \

'\_, s :



. ¢ - -
<
» ‘ \ '
X. IPW EQUIPMENT "AND SUPPLY REQUIREMENTS: . . . ”
. Af.\_, None
%
a , ¢
)
" ’ ‘
. \ . \
\/ .
‘ i
- t
\
' §
¢
* ~ 4
r ~
! g, -
» b }.

t)




- : . GUIDELINES FOR
=~ " INSTRUCTIONAL PACKAGE WORKSHEET
I. SUBJECT MATTER: Prg-Course - Post-Course Evaluation .

" I1. UNIT OF INSTRUCTION: Summary of NTOTC Use of the Test
I11. ESTIMATED TIME: Ziﬂf}nytes (30 + 45) _ - .
i

IV. JUSTIFICATION FOR S INSTRUCTIONAL OBJECTIVE: There is an ."Accepted
Performance” standard stated in the "Instructional Objective" for each
subject in this coyrse (VI C. in each IPW). It states the mode of
evaluation used at"NTOTC for that subject and includes the requirement .

- that the participant must\correctly answer 70% of the items om=<the

s subject in the post-course evaluation. Thus a minimum final score
of 70% on the post-¢est is required. To earn continuing education
units for the entire course (2.5 CEU's), NTOTC also requires evidence ’
of increased knowledge by an increase of 2Q, points or more (to a ‘
maximum _requirement of 90%) in the score for the same test taken
before and.after participating in the course.

The test cont2ins items for every topic in the course. You may find
these items useful even if you prefer to administer a written test

for each topic as {t is completed. You can compile topical tests

using these items plus your own guestions to obtain a more comprehensive
evaluation of achievement regarding the individual subjects. (You may
need to increase the time allotments given in the NTOTC course schedule

for this additional evaluation activity). -
- = -]
Y. ENTRY LEVEL BEHAYIOR: . D y,
’ . ™

A.. Pre-Course Evaluation
. I. 1Is a chemist or chemistry-technician
. 2. Has the prerequisites to participate in the course

B.. Post-Course Evaluation S . . -

1. Attehded 95% of the course

VI, INSTRUCTIONAL OBJECTIVE® ’ ‘
., . *
A. Terminal Behavior: The'partigjpant will answer the same set of test
questions before and after participating in the course to ful€i)1 the
T “requirement for award of 2.5 continuing education units for the course.

B. Conditions: He/she will be given the test and 30, minutes.

C. Accepted Perfqrmanc31 An initial grade of less than 50 should increase to
/0 or more. An initial grade of 50 or more should increase 20 points , ° .
with 90 as a maximum required score. ‘

4
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VII. INSTRUCTIDNAL RESQURCES: - t ‘ g ;
A. Available Media: - ) -

] L A set of) questions on main points pEesented for each topic on the
NTOTC cdurse schedule, dn answer sheet, scoring information and
- a2 key are at the end of this IPW. .
2. An éxample letter sent to part1c1pants who attended 95% of the
. course But are not awarded CEU's is at the end of this IPW.

3. An.examp]e letter sent to participants who did not attend 95% ' v
of ‘the course so are not awarded CEU's or a course certificate |
) is at the end of this IPW. . :
VIII. INSTRUCTIONAL APPROACH: a ~

A. Preparation for'Instruction:

- - , ]
1. Duplicate one copy of the questions téﬂge}used and two copies
of the answer- sheet for each student.

B. Sequencing: i
1. Before the cdurse topics are presented - 30 minutes ) ' '

a. If the "Instructional Objective" (VI above) has not been
presented to the participants (in the preceding "Course

Objectives" IPW), explain it now. ) . .
b. Distribute ong copy of questions and one answer sheet .
r to each participant. ) - .
, c. Go over the direciéons. . Emphlsize that one should not
. write anything on the question sheets.
/ . d. Allow'the rest of 30 minutes for each to comp]ete the
answer sheet ' - - ,
. e. Co]]ect’a11 distributed materials. Make sure that each
answer sheet has the name and date recorded,
2. Outside of class: =~ ’ ' = .
a.” Check all quéstion sheets to be sure none have been marked
in any way. Reserve for future use.
b. Correct the angwer sheets and assign scores.
c. The results for groups of items are indicators of each .
. ~ participant's entry level know]edge about each topic.
' 3. After the course topics are presented - 30 minutes i ’ .
a._Distribute the same question shéets and one blank answer
sheet t¢ each participant - /
/ - .
. § )
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b. Repeat the proéedures in 1. c. through e. above \
4. After collecting comp]etgd sdfheys - 15 m1nutes T

a. Use acetates of the question shgets thh circled answers .
to, go throudh the test quest1on as a summary nf course -
content.

»
* Fl " - . .

5.. Outside of c]ass:

a. Check an question shee'tg' to be sure none have been Marked -+ °
in any way.- ReseTve the clean coptes for futurg use.

E} 'Correct the answer sheets and ass1gn scores.
c. For eacgtpartJC1pant, regord_the pre-course and post-coursé
scores - .
- g -~ .
d. Use the “Accepted Performange" standard to determine which
part1q1pants have earned the CEU s for the course

e. Take qpproﬁ¥1ate action for.each student regard1ng th1s
requirement for award of continuing ation units.”
A At NTOTC, the action for those earning the CEU's is to

t& ~ - B._make arrangements for recording_the award on the person's

course>cersificate. Those who attended the entire course,
" . but who did not earn.CEU's, receive a cburse certificate
tand a letter documenting why the CEY's are not.recorded
on the tertificate.. {An example of the letter is at the
end of this IPH}<

- f. Inspett -the answer sheets, item-by-item. A tally of the
errors per item can setve as an evaluation of the 1nstructfih
given on the topic involved, as well as of the part1c1pants
mastery of the topic;of the item (or group..of Jitems). Make .
. a note if any changes in the instructiomal approach for. topics :
/ shou]d bé’p]anned for future courses.

g. File the scored dhswer sheets with any q;her eva]uat1on
5 1nform3t1on-ab0ut the students. .

IPW EQEJIPHENT AND SUPPLY REQULREMEI!,TS. ] . r, 7
A, For Each Student- ) ) \ L

.1. One c0py of the test questions and two copwes of the answer .
sheet for each. .

IPH, REAGENT REQUIREMEHTS' ' .

A. MNone . Y. : ~
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IHORGANIC AMALYSES IN WATER QUALITY PROGRAMS
o

EVALUATIOi

. r
.- Please DO NOT write on the question sheets.

- HWrite:your name on the a“nswer sheet. >

- CIRCLE the 1etter(s) of your answer choice(s) next to the corresponding
’ question number ON_THE ANSWER SHEET.

- Some 1tems have more than one correct choice. ’

’ - -+
- Hrong answers will be subtracted from correct answers to arrive at a
- final score for‘each item. 2 T

A . Y EEEEEEEEREREREN: ’
.

]

L]

1. A "representative" water samp]e represents

"a. the best water quality ‘'area of the source at the time of sampling.
b. " the conditions existing in the water quality of the soarce at the

fime of sampling.
c. The viorst vater quahty atea of the sodrce at the time of sampling.

-

AV ]

of monitoring samples should be developed for

a. samp]e collection and transport.

b. sample collection, transport and delivery to a laboratory. .

t. sample collection, transport, dehvery to a laboratory and distri-
bution to analyst(s)

d. samplemcollection, transport, d\ghvery to a laboratory#.distribution

to ana]yst(s.) and.storage or disposal. .

'3, For NPDES samples, tha first source of information about presérvation
. measures to be applied are . .

a. those develvped by the responsible laboratory.’
. t‘b. those Published in the source of thevanalytical method to be used.
c. those published in the EPA "Methods. for Chemical Analys1s of
Water and Wastes."” . -
d. those published in the Federal Register. ]

Written pro'cedures to provide an accurate re::ord for the Chain-of-custod_y

¥ .
4, The, first cons1deration whén drawing up a time schedu]e for ana]yzmg samp]eg! )
a. the preservative used. o ,
. b. tqumber of analysts available. ‘s
- c. thé"holding time Yuidelinefor the constituent of 1nterest »
© &_, d. the quality control checks to be°‘Uspd AN 3
* e, the number of samples to be processed. - D, .
p [ rd
84 , - - b ~
» L] . ’ . " ‘ '
\) | ™ \ - -
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Some* jtems have more- than one correct choice.

1.

8.

9.

Py A 2 ' . .
Y . \
Which of the following have the right to app]y for permission to use a
ﬁrocedure different from those published in the Federal Register for
PD§§]or drinking water compliance analyses? ) .
a. A perm1t holder . J \
b. A representative of a monitor1hg agency -
€. A representative of a certified laboratory . 4
d. A representative of a, non-certified labordtory
e. A representative of an instrument manufacturer ’ i
According to Federal Register regu]ations, which df thi following apply/applies L//
to field kits for NPDES compliance monitoring?
a. Fjeld kits may never be used. - '
b. If a kit contains all the reagents and equipment listed in a referended
. méthod, it may be used.
¢ Field kits with non- referenced reagents, and/or equlpment are considered
an alternative procedure and requ1re specjfic perm1ss1on for use.
|
. ! - ] - - *
Which of the following 1s/are precision statistics? , * ,
a. % relative error . 2 B
b. % relative.standard deviation . )
c. % bias o -
d. % recovery . -
e. range =0 '
f. standard deviation T ' ’
<+

thch of the following is/are re]ated to control of accuracy?

a. Analysis of reagent b]anks

b. Analysis 9f duplicate samples

c. Analysis 6f spiked samples §

d. Analysis of standards to check reproduc1b111¢y of a curve
e. Ana}ysis using stjpdard addition techniques

When an analyst begins a titration, which of the fol]ow1ng 1s/are unknown? ¢ *

The concentration in the sample v
The coancentration in the titrant (standard solution} .. .
The volume of .sample .
The, volume of titrant required . - ,\\\ -
What i5 another name for a substance Which is a proton acceptor? .
acid , A
base . .
salt . .
{somer .
polymer ' .
_— 8-5
'y - ’ . “
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Some iTess have more than one correct choice. )
. '}9&\ h . o . “
[
11. If a volume requirement is stated as "50.0" ml, which one of the following should
be used to measure and deliver it? ‘

a. A graduated 50 ml beaker )

’ b. A graduated 50 ml erlenmeyer flask . ‘
c. A 50 ml gradyated cylinder
d. A 50 ml vQlumetric pipet %

o *

12. In reference to volumetric analyses, which of the following is/are true?

a. Volumetric analysis requu-es a completed chemical reaction.

b. Volumetric analysis requires an 1nd1cator of when the correct volume
of titrant has been used.

c. Calculations for volumetric analyses represent the molarity relat1onsh1ps
of the solutions involved in a chemical reaction.

d. Volumetric analysis cannot be used to detemnne the weight y‘ a constituent
in a volume of samp]e '

122  The.end point for an alkalim‘ty determination on an NPDES sample is

the neutralizatign product pH for.organic acids.

the neutraTizatign product pH for mineral acids.

the neutralizatidn product pH for alkali metal, ions.

the neutralization product pH for hydroxide ions. s N
the neutralization product pH for bicarbonate ions. '

oo oo

14. Which of the following descmbe(s) every buffer?

. a. It keeps the pH at 7.0 : .
b. It resists changes in pH. '
c.. It controls volatile 1nterferences
¢ d. 1t keeps ag.acid pH. . .
e. It keeps a basics pH. ) .
. H
15. Reaction completion in a total hardness t®™ration produces 2 ) .
a.. blue color. . .
- b. green color. 3 .. N
c. red color. hd * ’
™~ d. _pH.4.5 ‘ !
, e.. pH 8.2 .
" o f. change in amperage. -

16. What is'the titrant (in the buret) for a total hardness determination? ~, -
a. EDTA
% Combined reagjent
. . Q.02 N hydrochloric-acid
Phenylarsine oxide
e SPADN§ reagent .

"\i 2 ' L
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Some 1§gms have more than one correct choice. ’
4 : A .
\/ ' » - N Y ‘-l
17. One indicator whi{ﬁ is approved for use in a total hardness titration is
. i _
a. phenolphthalein.
b. starch -~ .
I c. methyl red. g . -,
d. Eriochrome Black-T (EBT). : . .
e. Formazin.
A . o, -
18. The end.point 1n one of the tota) residual chlorine tftration tests produces a
.+ ' 4 a. blue-green color. ' 3
b. green golor. ' ' . .« .
c.. red color. ’ . '
d. pH4.5° ] A" * .
e. PpH 8.2 . ) o
. f. change in amperage. .
19. A back-titration must be used to accurately determine total re31dua1 chi¥r1ne in
a. samples held beyond 6 hours. >
b. samples preserved with inorganic acids. ’
c. samples: requiring pH adjustments.’ ’
d. samples with dissolved inorganic materials.
e. samples with disso]ved organic materials. ~”
20. The recognized method(s) to determ1ne total residual chlorine for HPDES
purposes is/are: .
a. Back-titration with phenylarsine oxide titrant
b. Back-titration with fodine titrant . )
c. Direct tjtration with ferrous armonium sulfate titrant .
d. Color cdmparison us1ng a DPD kit
. o /
al. The_analytical reactiop used to determﬁne,tota] phosphorus produces a
" ” R »
. a. bluecolor. . .
b. green color. ‘
c. red color. ' ) ) . .
: d. pH.4.5 - ' : . - -
A e, .p'Hsz . ’ - .
f. changée in amperayér ) . .. " ‘hr
22. The tota] phosphorus determination includes
a. sulfuric acid hydrolysis. .
b. combined reagent addition. o
c. persulfate oxidation. . ‘ ] bt
! d. pH control. ]
e. developing a standard curve. : ] . .
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Some ftems have more than one correct choice.

23.

2.

25,

26.

27.

28.

5 L]

To determine total phosphorus for NPDES requirements, all phosphorus in‘the sam-
ple must either already be in, or be converted to, which of the following forms?

- 2 '
a, pr: . .
b. PO = ‘ .
. H3P0§ J i
d. PO, ] e _
The analytical reaction used in the SPADNS determination of fluoride
involves a

> 2

a. blue color.
b. green color.
¢. red color.

d. pH 4.5 4 .
e- pH 8-2 - -
f. change in amperage. rh

———

The distillation proczahre_for fluoride *°
. . .

distills over interferences leaving F~ behind

= ‘

a.
b. distills oyer;F~ leaving interferences behind
c. ;equires témperatura, measurements
d. ‘produces the color used for subsequent measurement - X
e. requires fresh sulfuric.acid for each samplte ’ -
The fludride electrode’can be used with .
4 -~ -

a.” an expanded scale pH meter
b. any pH meter .
c. a conductivity meter

d. a specific ion meter

e

a spectrophotometer with adapted connectors s
The analytical reaction used in the cadmium reduction determination of
nitrate and nitiite produces a - .
. . .
a. blue color. ‘ } ,
b. green ¢olor.
c. red color. ) ) .
d. pH 4.5 . . . .
e. PpH 8.2
f. change in amperage. ) R
Interferences in the cadmium reduction method include ¢~
a. temperature changig: .
b. grease clogging of the column.
t. sugpended soltds *in the column. . .
d. the short-term usability of the cadmium,
e. nitrate color interferences.

. 5 N

\ ) o
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. Some items have more than one corpect choice.

6 .

29. In the cadmium reduction method, the analysis depends on a test for:

ammonium ions.
copper ians.

cadmium ions.
nitrate ions.
nitrite ions,

T ayY o o

30. For NPDES purposes, which of the following filters .is/are approved for the
determination of non-filterable (suspended) and fi]ta{able (dissolved) residues?

a. asbesxos£/ . .
b. paper fibers . . :
c. glass fibers
3. membrane -
e. paper mat N i
, 31. The drying temperature specified for NPDES determinations of total and
non-filterable (suspended)’ residues is , '
' a. ]03']050[: -g
b. 180°C
c. 550°C

o .

32. The NPDES methods for residue (solids) determinations would be classed as

a. automated. < .
b. gravimetric analyseg. e T L, /
c. meter determination
d.

photometric colorime;ry.l

33. Before the final weight is calcﬁlated Igr suspended solids,

. } &
a. only one weighing must be carried out after heating.
¥ b. only two weighings must be carried out after heating.
c. 1'a constant weight must be obtained after heating.
d. agreement on results must be obtained with a turbidime?er.
e. agreement on results must be obtained with a conductivity meter.

34. For NPDES or drinking water, turbidity is measured with

a. an instrument containing a Wheatstone bridge.
b. a reference solution to.determine potential differences.
c. a colorimeter. f? .

d.

e

a nephelometer. . - - '
. a spectrophotometer. ‘

- w
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Some items, have more than one correct ice.

7

35. Tyrbidity is a parameter-of water quality interest because

~ b P
\

results are.an accurate estimate of mg/L suspended solids.

results are an accurate estimate bf mg/L dissolved solids.

results 1ndicate possibility of interference for chlorine disinfection process.
results are an index to the aesthetic quality of water.

résults indicate the eff\ciency of treatment processes. },

oDao oo

36. Standardization of the instrumént used to measure turbidity for NPDES or
drinking water dgta involves the use of

a. Formazin. <
b. Fuller's jearth.
c. & curve supplied by the manufacturer. .
d. a Jackson candle turbidimeter. N
e. Kaolin..
r- . ! .
3%1 For HPDES,specific conductivity is measured with 73

a. an instrument containing a Wheatstone bridge. .

b. a reference solution to determine potential d1fferences

¢. & colorimeter.

d. a nephelometer. ) .
e. a spectrophotometer.

38. Specific conductivity is a parameter of water.quality interest because

a. results are an estimate of mg/L suspended solids.
b. results are an estimate of mg/L dissolved solids.
pC. .results are used to determine flow patterns. 4
4. results are used to signal "dumps” into a plant influent. .
' e. resu]ts are used to check the purity of distilled and dei&hized water, *

39. Which of the following affect(s) the results for specific conduct1v1ty’//gsurements3
. \

the cell constant . .

+ the color of th¢ sample -
the temperature ’

the number and kind of ions in.a sample
the resistivity of sample c?mponents . PR

oo oo

40. ON THE ANSHER SHEET, list four g?tTgs {or the publishers) of books of
chemical procedures which are recognized in the Federal Register as sources
m of nationally-tegted analytical methods applicable to water samples. /

»
.
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' INORGANIC ANALYSES IN WATER QUALITY PROGRAMS ¢100.4)

’

ANSHER SHEGT- .
NAME \ ‘ DATE ’ .
1. a b \/c . ' |
2. a b o d -
- 3, a b ¢ d ’ ‘
4., #7b.c d e ' v
_5.' a b ¢ d /)e‘ .
6. a b g * ! , .
7. a b .c d e ’ )
8. a b c d e | A
9, a b ¢ d ,
10. a b ¢ d e 4 .\ ;
11. a b ¢ d .
12. 2 b ¢ d :
13. 2 b ¢ d e K ) )
14, a2 b.c d e ’
15.‘ a b ,c d e . . .
6. 2 b c 4 e .
v .
17. 2 b t-d e o
'>18. a b ¢ d e
19. a b ¢ d_ e
20. 2 b ¢ d , N ,
. _ . )
21. a ‘b c d e . YE
22 ath ¢ d e f :
- 23. a b _.&d .' :
2. a®b c % e S/ ) . ‘ ‘
5. a b ¢ d ‘e 7 . . :
o ' y 70 _
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29,

30.

31.

35,

36.

37.

38.
39,

40.
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IHORGANIC ANALYSES IN WATER QUALITY PROGRAMS
EVALUATION

Y SCORING INFORMATION .

¥

There are 40 items on the test. Each item was scored as an entity and

had a maximum value of 2% points. Within each item, any wrong* answers , 8
were subtracted from the correct answers, and the remainder (zero was
the minimum used) was given the following credit for the item:
1. For items requiring only one correct answer:
a. a remainder of 1, 2% points -
2. For items requiring two correct answers: . <
a. a remazinder of 1, 1% points )
3. For items requifing three correct answers: -
, a. a remainder of 2 or 3, 2% points T -
. —
b. a remainder of 1, 1% points
- . a .
4. For items requiring four correct answers:
a. a remainder of 3 or di'za'points ' ’
/ - ‘ -
b. a remainder of 2, 1% points ’ ‘ .o
c. a remainder of P, no credit
5. For items requiring five correct answers® >
T . -
a. a remainder of 4 or 5, 2% points . dd
b. a remainder of.2 or 3, 1% points
c. a remainder of 1, no credit ) ] ‘
*NOTE: Missing answers were not specifically counted.
The scoring system is-gased on the fotal number x '
of answers that should be given and thereby accounts .
for any missing answers.
¥

oy

. L : ro .
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INORGANIC .ANALYSES IN WATER QUALITY PROGR;MS (100.4) Ke
. ANSWER SHEET -
NAME DATR, , .
. |
1. a @ c ., | ) ‘ ‘
2. a b < @ Wave d circled. If d Elus others are circled, that's 0K). h
3. a b ¢ d ( 11/80, b is answer. Check if proposed d has been finalized).
- e b@.d.e"‘ ! _ ,‘" . ' ;
5. QOO OB
6. a ® © '
7. a {® < d @@ ' ﬂ\ '
8. @ b @ ¢ @ \ ’ o
9. @ b ¢ @ ..
10. a ® ¢ d e )
1. a b ¢ @ -
12, @O < d
1B a b oc d ® N
' 14. a @ c d‘ e .
15. @) b ¢ d e f 1 ’ -
6. @ b c d e % .
7. a b c @ e, ' . w'L-' .
8. a b ¢ d e'(@ " . ‘
19. a b ¢ d LI X
2., a ® © d ¢ 5
21. @ b < d e f ! .
2. @0 @ OO .
23. a b ¢ @ 4. i ¥
24. a b © d e f 79
25. - a @ @ d e ¢ “




. "E";iiﬁ o -~ . |
26", \@ b -¢ @ . € .
27, a b @ d e f ' . . .
28. a ® O ¢ e T
29.,2 b ¢ ¢ @ - = .
30, *a"b © d e , Sy \ -
ENC N - -
2. a @O ¢ d
Y33, a b © d e ' K
. a2 b ¢ @ e '
. a2 b ©@ @@ .
. @@ b ¢ d e |
37. &@, b ¢ d g - ' ) ‘
B 2.0 0Q 6 \ ‘ ‘ _ ?
9. @ v @ @Q . ‘ ‘
40. 2. Methods for Chemical Analysis of Water and-Wastes
or EPA - e
| o '
b. 'Stalndard Methods for the Examination of Water yd H;stewater
or Standard Methods “
L or APHA-AWHA-HPCF g )
. - vo ik
c. Anhual Book of ASTM Standards (Part 31) Lo
or ASTH \ * ) .
d. U.5. Géologica] Sllrvey Techniques of Waten Resources Envesf:igations
ot or Hethods for Collection and Analysis.of Water Samples for Dissolved
’ l@inera]s and Gases ‘
, " or USGS
- . F . - \
5 - - T, oy « Y, gu16
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Date ,
VA |
Na - ’ ’ LT .
Address N
Der ‘ ) . .
a “"\ L] a

Qur current policy 1s not to award continuing education units for the
course, Inorganic Analyses in Water Quality Control Programs,

January 9-13, 1978 unless a score of 50 or above on the pre-course
evaluation 1s increased by 20 points (or more to a maximum required

. final score of 90) on the post-course evaluation. Your scores showed
dn increase of 17-points, so the unite’are not recorded on y0ur
certificate.

kK J
The course evaldation 1s our objective basis for awarding continuing
education units for the course. However, we realize that each person
who attends has an individual background of interests and individual
goals 'to be achieved. The evaluation items do not necessarily measure
zﬂ% accomplishment of these individual goals nor all the imprdovements
f knowledge and skills derived by each person in the class.

Your effort and interest in all the course activities indicated that -
you must have been successful in achieving your personal goals. It
was really a pleasure to have you in the class and we hope you will

let us know 1f we can be of further service to you, -
Sincerely yours, ’ ) F .
.. ’ ,
Name . (" /
Course Coordinator - P
National Training and, Operational
Technology Center . *
) .
Enclosure - Cerfificate « i N *




Fr

T« «certificates to-those whodo not attend at least 95% of the lecture/
"= laboratory sessions. - . . : Y

- Thi's policy Wild apply to you, since yoq_gil]nes$‘ prevented your partici-
c pation in the Tuesday and Wednesday activities of the course, Inorganic .
Analyses in-Water Quality Conffol Programs, January 9-13, 1978. _
. . F-3

. % yHwould, -however, ]ike-tomkﬁoﬂfedge your attendance and full I')'a"rtfcipatmn
in the other three days of the course. It.was really a pleasure to have' ¢
you in the ¢lass and weshbpe you \gn'll let s know ﬁ' we can be.of furthér ~ >

service to you. .

~ 'Singerely-yours, e ‘ ' ©
. - 4 . A
\; , o .o . ., : h
iame . i 3 - . .o .
"=, Course Coordinator , .o ) ‘. -
Hational Training-and OperationaT C s ] ]
Technology“enter -~ . : . ]
4, N c ) .~ .. % . - .
" £ . it * -~ . .. . ‘ l .
) - hd - - - ‘_: ] b ’ * - LEX ] .
- oy » iy v . ) .. . .
+ L] .' : 3 ~ -
. . * Cemd .
- 4 y .r . ) o” * L
- ) s
* - - [} >
* A A s ' S L, '
- } ‘, N '- - ‘ .‘ . .
. 3 - . ) o -
- ‘\ .‘ . N ]
. I“ - » .
’ . . . " , o
- . . J’ . L _ .
‘ . . Fl Y. “’ . ‘-' A
- - 08
. . ,1' ' ‘ * . ]
N 82' " y ; v - ‘ , 8-17
] "b .’ Y ¢ . .‘g_ Al o,
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¢ GUIDELINES FOR - ~ * - ~ 8

INSTRUCTIONAL PACKAGE WORKSHEET - ° , ° .

1. SUBJECT HATTEPb: Sample Hand1ing - Field Through Laboratory -

IT. UNIT OF INSTRUCTION: Summary of.Inpie~Pre§enthtion

ITI. ESTIMATED TIME: 430 minutes

’ L
- N A8 >
.

- [

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE A bggz;lﬁlement of QUallty

- assurance for chemical anaTytlcal data is a reliable and valid sampie,
properly preserved, stored and documented. An analyst must be knowledgeable

M ,

abput sample handling to carry out his/her respons1b1]1t1es " I
7
V. ENTRY LEVEL BEHAVIOR: * T s
AL ‘Fundamental knowledge of 1norgan1c chemistry g - \/
B. Though not essential, %y would aid comprehens10n/reteﬁf73n of informa-
. tion if the participant has some experience in chemical laboratory
A work involving water samp]es ,
VI. INSTRUCTIONAL OBJECTIVE: : I C e
A. Terminal Behavior: Theiparticipant will-have an ovérview of all the

C.

elements .of a program to assure a valid, properly preserved sample,
whose integrity is documented from co%ﬁ!ctlon to storage.

Conditions: He/she will be given the training manual, handouts

Vil.

. and 5.) regarding sample preservation techn1ques and

"a 30 minute discussion of the elements involved. r .

Accepted Performance: He/she musf’part1c1pate in the dischssion and °

‘correctly answer 70% of the 1tems on this topic 1nathe post- cnu{se

eval

uation. .

viL. msmucnonm. Rﬁounces - : .

A. Aza11ab1e Med1a . J .. T
- ﬁr One outline in the tralnlng mariual, "Sample Handling - F1e1d Through
‘ " Laboratony" ‘ N
2. (optional) Copies for display of the standard reference books of
) ' ~ ¢ “.methods listed, in the training manual outline sect1on, "
. . "Y1 Methods of Ana]ysis" . S
3. Eight slides, X-17: Sampte Hanﬂ]ing, listing items from divisions
‘ of the out]ine in the training manual. (gge XI Descriptiopn of,
. . Visua] Materia]s) : . .
4, Hgndoutt The %reservatjon procedures for samples collected for
. ational Pollutant Discharge Elmination System’or State .
. ] ~— L : L. o,
\HP.SUR.sa.ipw.la.B.SQ ’ ‘ \ o ’ F.9-1
- : . - . . . ' I P

L]



~ s

. -
Cgrrnﬁcatwn report purposes are to be finalized in the Federal -
< i %egwter sometime after January, 1981, Tg ensure that you . ‘
istribute current 1nformat1or;, contact ydur ERgy Regional Quality
Assurance Coordmator for copies of. the appropri®te information,
Ve L]

5. Handout: The presé’rvatwn .proceQures specifically designed for . .
drinking water samples have been published in the U.S. EPA X-9
. Report Ho. EPA 600/8-78-008, May, 1978. A copy of the applicable . *
/ 1nfo‘rmat1on 15 at the end of this %PH . ‘
- 8. Suggested-—Hedw: NP . ’ , ‘
] b . . ) . )
% ! 1. None . 2 - . . .
- ) * &u 4 .
T VITI. INSTRUCTIONAL--APPROACH: t. . / . .
> " A. Preparation for Instruction: T
~ »

' ?
1. ,RevENsua] materia]s and a.vai]ab]e hari?iouts.

“ 2. Prepare the lesSon using the Sequentmg below or your own organ-
ization of the matérial,

» . ‘#—’./\ 8 -
. & 3. Dup]fcate cgpies .of any handout materials. ) ) ‘
_j\, . B. Sequencing: (PR e e e r = e e - -
1. Follow the odtline in the training manual for discussion,
s « Participants should use the outline, too. The slides, X-17/
Sample Handling, can be used to guide the discussion accordlng
to the divisions in the training manual' outline. The ’
divisions are referenced in the following: . _ ' . :
. ' - a1 P]anmng a SampJe.Program . o

LN 1) A. Discuss the factors to cons1der:. - slide 1
Deflne grab and composite sarrples - slide 2 (‘Y .

.- 3
.B. Dec1s‘ive Criterla for makmg dec1510ns should be )
v _ . woven into the discussion. o .
- . b, 11 Representative ja/mpl]_vnssomated factors - slide 3 s
‘ - . A
- c. III* Samp]e Identif¥cation - Topics for discusswn - slide 4
' . " L SR
N o ., d. IV Contéﬂners - Consideratwns for discussion - slide 5 -
. .
. ‘_: Y -2 V Pres vatfon, A Functions - slide 6
PR y 8. Genelal Methods £ siide 7 . .
et v -C. Speqific Methdds - Note sgurces of 1nformat1on ‘ <o T

VA ’ D. Federail Register Mebhods --D;,stribute han,douts and discuss

_ : , / r*" .
.: jo : ’ J ; L’
‘:‘; . . ? , L > 84 'a’ - .

. M \




. ) ¥ .
' f. VI Names of Standard References for Methods - Dlsp1ay a copy
as each title is given.
.-E. Federal Register Methodology - Note that there are regula-
tions for NPDES, State Cert1f1cat1ons and Drinking Water.
. This topic is covered in detail in a-separate lesson,-
f Comph'ance Methodology.

</

g. VII Order of Analyses - Based on ho]dmg times which depend
on factors listed on slide 8.
A. Give examples of different holding times
% - Give sources of inTGrmation

" h. VI'II Record Keeping .
A. Field - kind of information
, B.\Lab ‘- kind of information
- ‘ «
i. .I1X Summary (as in outline)

IX. IPW EQUIPMENT AND SUPPLY REQUIREMENTS:

'
A. qfor each studeht: . r . ‘

- : 1. One copy of handout m_ateria]
" X. IPW REAGENT REQUIREMENTS: S ' _ -
A. None . ' ; : TS
XI. DESCRIPTION OF VISUAL MATERIALS,‘ :_ 1
A. E1gbt: shdes, X 17 S(mpl'e Handling - Ste next p‘e o /

13 ‘ N -
L. ) -
v C ~ L.
"‘. ’ - '
Jd
- . » -
[ 4 . ‘ . * o - -
L3 . - -
‘s - R 1 .
- . ‘&
x- ‘\
\ -
]
]
. r
., . ]
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< ) .
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COLLECTION OF SAMPLES

. SAMPLING SITE
* EQUIPHENT

' . i

- TreE

. PR.ESERVAHCH:

* L)
- SAMPLE TDENTIFICATION

* PROPER TAG -

- USEFUL IDENTIFICATION
TNFORMATION

' SAMPLE CUSTOOY

) GENERAL METHODS OF
SIPLE PRESERVATION

_ " pH CONTROL

- *_REPRIGERATION OR
EREEZING ,

. .
* CHEMICAL ADDITION J

N\

. SERIES__X-17- _SMHPLE wuiDLING
[ Y
/ . \ ( . \ |
TIPES OF SAWPLES =, , REPRESENFATIVE SAMPLES
I. - [ ’ -
GRAS SAMPLE - INDICATES CBRDITION " CLEAN.CONTAINER \
AT TIHE OF SANPLING . ° ) ;' COMPOSITING SAMPLES NG
) . «
L .
COPOSITE SHPLE - INDICATES PROPER EQUIPHENT
AVERAGE CONDITION QVER COMPOSITING " SLUDGE OR KD °
PERIOD o .
\_ _J o : Y,
SLIDE___2 SLIDE__3___ .
[}
. - » .
A © ) Y /N
" SAPLE CONTAINERS SAMPLE PRESERVATION |
* AVAILABLE MATERIALS -* REVARD BIOLOGICAL~ASTION
s *LCHEMICAL AND PHYSICAL ]
. IFERACTIONS - RETARD PRECIPITATION
. " MAILING REQUIREMENTS OR HYOROLYSIS
. +
A ¢ ereLimmumy cueex C . * REDUGE VOLATILITY
" CLEANING :
: * STORAGE . .
-t ' ‘-‘..
. O\ J .
s 7
SLIDE__S - _SLIDE_= c
¥
. , . ,
( R . N . .. ™
TIKE INTERVAL BETWEEN ‘
COLLECTION ANO ANALYSIS .
» , - . .
DEPENDS_ON ~SAMPLE TYPE
5 4 - STl -
* d N . ’
- STORAGE, o
CoNDITIONS .
¢ . . ’
7\ ) &
o .
\— ./ \. '/
) r . " . . r/ :_
. SLIDE_& —~ L é’(lDE*—F—‘ . o,
L] ¥ . - . .
. . :
. -
. 56 . -
. -
\ o
-t »
« v ».




PA 600/8-78-008, May 1978 "Manual for Interim Certification of
Laboratories Involved aAna,lyzing Public Drinking Water Supplies" :

~ * T < 1
A g * I s ¢ . .
o . Table |V 2 —-Sample collecting. handhrP, and preserva won' v -
¢ . & 1 Maximum «
Parameter ’ Preservative? Contaner> holding ) :
» ) ] ume* .
L - ; ,
| Arsense Conc HNO, to pH<2 . PorG 6 months ’ .
Barim " +. ConcHNO,to pH<2 PorG '6 months
Cadmmm ‘ Conc HI'\IO3 to pH<2 " PorG ’ 6 months
Chromium Conc HNO, to pH<2 PorG p 6 months
P ' Lead Cor\c,HNOS 10 pH<2 ¢ . PorQ * b6 months T
Mercury + Conc HNO3 to pH<2 ,.d . 38 days
Y
: . P 14 days
. h b ’
Negrate ;) Conc H,S0, to pH<2 PorG 14 days
, [ - - 2 . _n - :- [ . P
Selenium . Conc HNO, to pHL2 Por G 6 months
. . ’ s . ’ . . o
L Silver Conc HNO, to pH<2 ParG " 6months
. 1
. +
Fluonde None P,or a 1 month
ChIonhaéd R;frlgerate and®c G with foul- or 14 day:‘s '
hydrocartons a3 3000 23 possible ,  Teflon-lined cap 4
.. W, afte collection ) . ) i
. Chlorophenoxys Refrigerate 314° C . G vmh ﬁ:ll or 7 dw‘s
. -, i 33 soon 23 possible Teflon-lined cap .
after collection . ” e
T - - - v,

11 2 sboragory hes no sontrol aver these factors, the laborstory dm-ctor MUt repect any temples not mesting thm crjteria snd
s notily the authomv requesting the snalyses.

iy HNO3 cannot be becsuss of shipping restrctions, ssmpls may be initially preserved by iking snd immeduntely l.hipptng
it to the laboratory Upon 1t inthe isboratory, the sample must be scsdifued with conchNOg to pH<2 At time of snalys,
mple contangr should be thoroughly ninted with 1.1 HNO3, weshings thould be added to tample

35 « Mastic. hard or 3011 G = Glaas, hard or 1ot .

430 ot cases. samples should be snatyzed #s 5000 after collection st powblo "

" Byieligtcopered snd refrigurated extrasts ¢an be hefd up to 30 days. & % 7

L’

- *
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> GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET C
Iy SUBJECT MATTER: Compliance Meth&ﬂo]ogy , , .\)

~ II1. UNIT OF INSTRUCTION: Summary of:Topic Presengation
' I11. ESTIMATED TIME: 70 minutes {60 & 10) . .

,/// IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE. A basic element of quality .
assurance for chemical analytical data 1s use of a recognized analytical
. procedure. In addition, federal regulations affect the final choice of
methodology for compliance samples An analyst must know about these
regulations to fu1f111 the attendant respons1b1]1t1es

- 1 *

V. ENTRY LEVEL BEHAVIOR
A Fami]iar1ty with fundamentals of chemical analytical methods /_

B. Though not essential, 1Ns orderly to have cfxnp]eted the lesson
(or equivalent): k'l
' -~

1. Sample Handling - - L N
{ .
VI. INSTRUCTIONAL OBJECTIVE:

A. Termnal Behavior. The participant wil) be able to use Federal Registers
and pertinent EPA explanatory memos to thoose approved analytical
b dology for compliance with the Hational Pollutant.Discharge E]1m1nat1qp
System and the Mational Interim Primary Drinking Water Regulations.

pertinent informatio (See VIY A), a 60 minute explanation of their _\

B. Conditions: He/she will :i;g;ren the training manual, copies of the
10 minutes at a later time to resolve .~

’ app]1cab1]1ty and fo
any questions.

C. Accepted Performance: Satisfafngy according to an Instructor rating
of attention .and use of the materials as directed during the discussion.
\ He/she must also correctly answer 70% of the items on th1s topic in
the post-course evaluation. . .

¢

-

- " VIL. INSTRUCTIONAL RESOURCES:

-~ ’ ’ - ’
A. Available Media:
¥ . . 1. One oytline in the training manual: .
a. "Methodology for Chemica] Analysis of Water and Wastewater"
p - g s glossary of the methods promulgated for obtaining - ,
. . . compliance. data . : .-

' .

-




vty

-Suggested Media: . . S ) o

“2. Handouts: . ' ]_
a. MNatidnmal Pollutant Disbharge Elimipation Sysiem - NPDES: ' -
1) Guidelines Establishing Test Procedures, 40 CFR 136, e
*Federal Register, 12/1/76‘~pgT52780 52786 A copy is’ |
. at the end of this IPW, and als errata sheet. |

Chan?es were proposed 12/18/79, pp.>75028-75052 and

should be finalized after January, 1981. Check wjth

your EPA'Regional Quality -Assurance Coordinator . |
to see if the finalized Guidetines have been published.

, (Name and number is available from EMSL-Cincinnnati, -
513/684-7301), The Coordinator cat supply copies to
you. :

2) Summary of protocols to apply for approva] ,of an_ alternative
test procedure for regulatory purposes._ A copy is at the .
end of this IPW.
- 3¥° Federal Register notices of alternative methods approved °
to date (8/80) are at the end‘of this IPH. Contact .
your EPA Regional Quality Assurance Coordinator for
coples of notices publishe® sihce thém

4) EPA-EMSL meiho on "Use bf Chemical Test Kits for Compliancé
Monitoring." A gcopy is at the end of ‘this IPW.

5) EPA -EMSL memd on "Use of “Prepared" Reagents in HPDES
¢ Comp11ance " A copy is at the end of thfs IPW.

b. Nat1ona1 fnterlm Pr1mary Drrnang Hater~Regu]atTons - HIPDHR .

1) NIPDWR, 40 CFR 141, Federal Reg1ster 12/24A25 pp 59566-
’ 59574 A copy is at the end of this IPH

. 2)’ Amendments to HIPDHR,were proposed 7/19/79, 40 CFR- 141
- - " The amendments were finalized 40 CFR Part 141, Federq]“‘\
Register, 8/27/80, pp. 57332-57346. Copies of pp. 57344~
57346 are at the end.of this IPW. Thetpages Zontatn the"
current (8/80), approved analytical, requirements for
drinking water analysis. These, 1nc1ude an Egdate of the
. approved methods presented in the 12/24/75 NIPDWR and
aJso alternate analytical techniques approved by EPA
since that date.” Chegck with your EPA Regional Quality
. Assurance Coordiantor to. get copies of an¥ add1t19na1
pertinent Federal Register not1ces publisied after 8/80

\

. ] .
c. Nationa] Secondary Drink1ng Hé;er Regu]at1ons - HSDHR -

"1 HSDHR 40 CFR 143 Federal Register, pp 42198-42199 AL .
copy is at the end of thig@dPH. '

]
-~ 4

\

“1.- OPTIONAL: Copies of the_pethods manya)s cited for HPDES and

lHIPEMR .could beravaﬂab]@ for display/inspectwn

-~
-
——
[l




\

ks

"y
. VIII.

A. Prepamation for Instruétlon v

INSTRUCT IONAL “APPROACH:

* . . »

“

1.

T .G, &
"Contact your EPA Ragional Quality Assuranca Coordinator to check
,#f any Federal Registers pertaining to NPDES or NIPDWR have been

issued since the orles referenced in VII.

A. above (8/80).

If so,

obtain copies from

Thoroughly .review al

e Coordinator for your c]ass

pertinent Federal Register 1nfonnat1on and

. handout materials. Since-the regulations are\legadly binding,
it is imperative to impart correct and current information to
= the participants. .

»

Prepare the lesson using the Sequepcing be]ow or your own Organl-

zat1on of the mater1als

/

Dup]1cate,cop1es of all-the haedout mater1als

Most can be copied

back-to- back‘aut be careful “to. keep each handout as an entity
so participants can use each 1ndependent of ‘the other. C(ollate
the handouts.into a packet for each participant-to minimize

* distribution time.

B. Sequencing: o ' S

1

. Hand out the packets of information.

Introduction . .

A

a. Choice of metho&ology affects validity and Feliab]ity of data.

b. Ana]yt1ca1'programs affected by ‘federal legislation include
those 1nV01Y1n9 point source discharges (NPDES)Y’and Yrinking

- water (NIPDWR).

-

Kational Pollutant Discharge Elimimation Systep (NPDES).

CAUTIUN:

Use the current Federal Register. The NPPES Guidelines are sghed
for an update after January, 1981. . d’

a.

App]icabi]1ty_of the regulatiqps

panagraph 2,

! See 12/1/76, page 52780,

uled

b4

ng!:

Overview of Table 1

1) Columi 1;

h]ﬁhﬁﬂetica] 1isting of paramete

and units.

ZNote subcategories.

., 2) *Column 2: Method listings and posSib]y specification
* . of a pretreatment and/or method chbice, e.g. acidity

end point {s to be pH of 8.2, A summary of, the principle
involved in the listed ‘methodology can be found in the

. training manuql outline, "Hethodo]ogy for Chemical v
Analys1s of Water and Wastewater.” You can use the
outline to 1ist the t pes of meth8do]ogy found in the
Table. Notg_that many automated methodidpre approved.

p . S50 )

S




» ) ,

3) Remaining columns list-sources (w1th page numbers) of ’
approved methods. You can display copies of the cited
. manuals at this time and leave them-to be available
w - for iinspection by participants.

3,

’

- - 4)' Note the location (by number) of the parameters to be
- taught during the course. Also note the method to be
used for course laboratory sessions. N

5) Note any errata (handout). .J

& . . ¢. Go over highlights of Applying for Approva] of A]ternqt1ve
. Test Procedures (handout)

. 1) Limited use
<. 2) Nationwide use

d. Go through the Federal Register notices of alternative methods
approved for nationwide use, brjefly noting the CTontents.

e. Ga over highlights of the memo on "Use of Chemgal Test Kits .
for Comp11ance Monitoring" (handout) ~

f. Note highlights of the memo on "Use of "Prepared” Reagenté 1n
NPDES Comp11ance" (Handout)
&, Drinking Water Regulat1ons CAUTION: t Federal .
Registers. .The 12/24/75 Federal Regi€fer is the currdmo~(8/80) -
/. National Interim Primary Drinking Hater Regulation (NIPDWR), along
with the Amendments to NIPDHR whlch were finalized 8/27/80

1
a. Applicability of the regulatlops. See’ 12/24/78 page 59566,
“Water Systems Covered,” #fid page 39570, "Subpart A) General."

“b. Maximum Contaminant Leveds are 11sted in 12/24/75 fdr Chem1ca15
. on page 59570-and for Turbjdity on page 59571. ;

c. The anagytica] methodology” in the 12/24/75 regulation was
‘updated and-expanded in the 8/27/80 regulation,. Thérefore,
use pp. 57344-57346 from the 8/27/80 Federal Register to

-~ cite the location of the 1istings of approved methods: .

N J141.22 Turbidity, 141.23 Inorganics, '141.24 Organics, -

_ 141.41 Sodfum, 141.42 Corrosivity Characteristics. Alsp

‘. - highlight section 141.28, Approved Labordtories, and
. section 141.27, A]ternate Analytical- Techniques. (Alternate
. methods approved after-the 0r1gina1 NTPDHR ?12/24/75) are
. 1nc1uded in the sections just’ cited) )
A B -There are "National Secondary Drinking Water Regulations” .
. 7 which were finalized in“the 7/19/79 Federal Register on
- pp. 42198-42199. These represent reasohable goals for the
aesthetic quality of dripking water\but are not to be
fedérally enforceable. Suggested Maximum’ Contaminant *
Levels and Aha]ytica] Methodo]ogy are presented on these T

L t\g . ' ‘_-" _pages | 3 . ’ Jl .

- |




L . " . ‘l

. oW
5. A 10 minute discussion period should be scheduled later to o
answer any questions. -

IX. IPW EQUIPMENT AND SUPPLY.REQUIREMENTS:

LY

-
.
-

A. For each student:

*
-

1. Copies of handout materials

X. IPW REAGENT REQUIREMENTS: - .

A.” None ) .
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52782 ‘ ' RULES AND REGULATIONS . N
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mathods -omo M USOE  muthods
. 1978 methods? . L)
P - ASTM
I Chiorinated ergaale  com< Gy chrovatogrephy /' ° 3 .
m-dl u:go"u Dasticides), "
13 anu-lol.ﬂrﬂldml.milli Todometric btrstioo ‘-gﬁu n .
+ grasme per Hier ometric or March-iodine 53 n m .
sodpoipt. DFD  eolut- | o2 . :
Katrle  of  Titrimetric e |
L methods (thess last 2 are . ' |
. . ¢ toterim methods o . |
AbOralory tesiing . . \
W (okr, phtintina cobalt Boits Colorime » & - < |
- o domiuaut wave ugth, muk: o ADMI pro- », “ . |
/ - hm hlﬂuﬂu parity. cedure
. v . v D Daugation filoned br 0 .a . " |
f perliter . Hitee pileale sitration o . -
| wldim prestoione  {(or
. ::l:‘nm sidy  coloni . ’
L . I, Cruarde smvoatie 1o cbors ey - P ) |
. e " maddificn- st W X s |
= meided, M &0 Macts . -
I!mdo.mul‘tﬂnlwhl« hmmuson- lohowed by » - |
fon electrode, BPADNSE, - B ] « - |
- OF SOLOTALA] COMIDR TOMM. '?n m 05 . .
1 Hardoes—-Tolst, s CaCO ron ttrstien.  sute- o - JT T M -(iiii
MRIEIIrg pet Hter m‘mﬂm-ct.r%l::“mn;:vyJl ”n - - -
of Ca and A theur s —- - .-
ioa (611). 1 i ¥ iectromtirio B u m . owe a )
Hh ry
. E&ﬁ" Ta Dicwcion sad_ dnsimation 113 ar (4] 33??)
- Ioliowed by peslensation, 15 cm e . "
titrstion, " or A 153 R *
antemated Aigestion su!
mated . . .
NITALS .
MTMDW Digestion # b&bw&l“l;; ” #l’ " (e -
. s - ghrizurs (Kriothroms . . . ~ "
| 8 .\n-hn-m-ohod mi .45 nlmn ‘ltnuon' bt- * - g .. *
por Ntor ¥rwed by relarsoced - .y 0
Jor tota) slumipata, LI
» I.Anuw—‘!‘nﬂ.-mhsm. Trigestion # buw:l by " .
] ) -, .ui’&'--y-muma, m. 045 icron 2 " foi, e -
) », A:m::au miRigrams MMu il - H
D?a ur T . .
Dot Liter uumdt H » g . N .
. 2 Arsalo—Dikelved, milll- 0.0 miros Bbonr ot . o .- .
. Craing per Liter owed by -—
n w—‘run. H jollowed by L 12 - §
- N - . - MM T T femens N
- . m.—umv I X ni«nbn’luulon' ok, - - s e meaen . .
] n nma-w'mu. nr&nm -l smiariige » 12 ‘a3 ’
. W’ | y v emd am =
. Dm. "g:)!’ [ M. . [ . . *
. 3. Beryitfam—]Xaelred, -ms- 6.45 mbcon AIrstioa P 0ok oooaox o .. [ 4
| [rifeg Der Liter, Kwed "by W . .
) i M Tetal, :ligrame pee c.mmmcu-mm:. .u cere bemen e - - ) .
e o, miigrams micten Slraton ¥ fol- . s aembeem mm ommmes meaemeeaees .
L bY refersoced maeth * . .
tota] boren. . -
»n c-hub-'row. niligrame [ lonomds by . MR 148 M8 Q15N » A7) .
por Mtey, sbtug‘m orby - ... L e eeememeammeesare .
eslarizeirie (Dithizens), .
oA Mn—bﬁuﬂ& mint. 0.6 mirea Srratien ¥ ie- SEr B ve mEEemmmemme met Bemme mmmn 4 =
- . ETLing per Mter m\ y polarroaed melh- .
' . ncxw-la:'rml. mikigrans nmnm- ] b; W M oo . ’J)
h - n (‘:u-:m may- o.uml:w Altration ¥ fol- N ]
[ .-
. punp-rm mvrm .
", Vi mOtigrarss per  Kitraciien 4nd sleanis sb- 8, WS ) .
~ N sorpiion; colorimetrie (D ........ .
- H Chremjmm Vl;‘. L 3 Mitrstion ™ fob- . * .. R [ *
’ . o mm—‘l::i,nw o uw‘ﬁ: * . )'tu 348 n scunt . )
. et Hter muhwx . M m T hu cooimean -
. ! o )" ‘
L- % MHMIM«L nint 0-“ lienn fitratten ¥ ol . . sapman * L]
m-.m”m by relarsnsed math- > -
od lu toul l'M""IIlI.
1 mrmnm.uuuuw.‘ i " . *
. = _ " * .,
- L
\)‘ . - - y 10-9
EMC FI'ONAL REGISTER, YOL. 41.\ NO, 132—~WIDNESDAY, DICLAME), 1974 .
, . * Lt 54 p . v )




’ '

‘u

I .t

IUI.ES AND IEGULATIONS"'

“

. - Redorenost
r and unjts f Methsd m w‘mi (Page ) ;momod
aTemeler ! —
; / Dot methods PLN USGE  matheds
. . \ . 178 - oetbods ¥
- — = T .
- Oolnu ~Total, Dithgrams pee chmwn";.“ Hhvod by 1 us H ] "3,
’ [ (‘M!-l[)iuolnd mili Q.45 micron A mtoni‘ fol .~ 4 .
. =gramms per hiter Jow edby relersiitnd poathe
o for total cobelt, \
M. Copper =Tolal, polugrams Digestion ™ [oliowed by 1% 1] 7L 2 {uH»2an
el e slapuc s 1N M of by . 1 m [
. . eolorimetric (Neocn- .
7. Lopper Diviolved  miili ?bmn fittration ¥ fol- ° .
* grans e hiter Jowad by trierrnoed meth ~ .t .
. ot Sacah fopper - .
| R 3 Gold—Tusl mﬂh;mn; per lligt;ull‘on" I;&:‘-‘-d oy . .
A ] mﬁ?m 'rom miRfigracy hlunlon " lollo‘n-.l by \ . wae .
- stomie
| 7y r.&'f:'--rom. ruligrasas per Digesthon n P wed by 1y WM w08 L
. M . stomic shaoeplion Mee by . R N
! . ;:ommﬁric (Phecantlte- - m K. -
. \0e
$1 Iron=Txapivel, mitbgreras 045 micron fiitraton ¥ jol. - [
pee Jiter Bwed by anoed mweth ’
. for total it 'y
n hlrd-'rml. Dulligrams per Dlggion# rousnd by n *e s o T {sHp)
ter o
. M * oolorimelrtc mhlwm LIV T S e ax ametnn
« 5L [esd=Disoived, miligramy 043 mbon Biipstion 1 fol- " . a0 g oun o
Py Hiter, . Jawed by relerenced piedhe
od for Lota] lead -
S Magoedoio—Tol), il Digestlon® followed by L] 11 s Ha s{npy
groins pee Mior atomic absorplion, of . m . o esaa B
. sravumelng
B [ " s o L - S . FYTR.
[ {1} liter, wed * refergneed -
pre . mlhod lonoul.mnu- -‘:? .
% \(uum-'rom rollligraoey Dltuuon" fotlowed by 116~ 144 M 11t
et litet . alomic 10 ™ of by Y -
oolorimelrie (Fermabiste of
pectodated
3 MNangaowese lhosoived nillie 043 mcron ﬁlt.mhn L P .
- grans per & bter wed relarenced .
- mathod lot total mAnTe- 4
age, .
38 H«m}rﬁ{-'l‘oul miltigratos  Fimeless o stomale  sbsoep- 16 - 14 m LE73 ) P,
o
n.m;—m-u -Iui ou mlcron Sltrstion ¥ fol . PR
. . raaos per Hier wed by relerecnd '
el bod for lotsl Dieccury g
o). Molybdenum—Tets), midi. Digstien M lolhved hr n I - T
ramd P bite . slombe .
. Mot ybdenfim = [ Hasotred, [ X" nicﬂm muuioo ot .. - .
il Jort hiter. lowed ridersnoed
.. ) ;" mms«wmm
. . € Nkkel-Tolsl nl‘J&gmm Dinluon" kiowed by I 1M s 15 .l eee
. . pabte slomnse alwor " op h! re evwmadn s fnecavassou e
. v . oiortmetrie (Heplozimer,
G, Nickel~Dussived, il 04 micron Altsiion ¥ ol B wee v ¥l e aaa
- Lraoes et Uler, wed by reisrsnced
. o ‘ - moethed for totsd m“’b ’
. H, Osmam—Tetal, milligrems Digution w Wed ¥ N s memas n aa
. ! pee U ) slomic s -
85, Palladiam—-Teal, milligrams  Digation ¥ ed br e s e 4 ama avaseea
par Ml - atemic u )
. . 4. Piatinom-Total, milligratas Lrigmtion ¥ wed by Cear e ae e v Eavassaave
ot ller - N aiothle ab30f pLica M
» 7. Potaminm = Totsl, miDigrims mu followed hr{ 19 - s saban save M~ 1 {0y
L . po(ulﬂ" rl . ns .. r ree 4 asemesvE.sssa
i -~ :;nt.ﬂe {(Cobe lnltliu). P ana 4 s measeae an
. M. Potawum—Dweived, mil ouymkm futrstion l‘ e ”
# gruns per liter bwed by 1 mced.mr!b- . .
of by Lotal prtawluin.
N * @ Rbodmsa--Tows) rmilitigrams Digmtion 1t fetlewed by w B o i -
por Uter. atomls shaorption ¥ A R
™ auwuum-'rm; millfs  Digestion v b’lld by B T
;.“...‘.?..._ Ay’ y |
n Tetsl, miligrams Iigeations hvnd by 145 .. . . .
P alomic s & b
. 3 --—-Dimlvod nil 648 mkron Mmlmu'l" toi- . - $rarea
grhmy per Mter . ]o' ¥ teloretited e \ -
od for wm heninn
13 Biltion=Disadire), miiigrszms 043 micron mtmlon“ fot« m - 4 x M. ...
pet liter, Rwed by cektirnetrie
1 tuolrbdmtl!nu) .
76 Bitver—Total,® miligrems Digestion by 18 . ... . 12 K69 *(m
por Hiae uomk:c bt Gb - . . ek wmesaspavasesvas
. I (Dithisomw) , . *
75 Sliver—=Digsoired » il O.U mlmm nlt.mbon" N Rs & afeswrecissanaaw
-1 ‘e grams par lier Iw';'dm bereoe nmhv- R
M. Sedmum-~Tolal, wmilligrams Irigeetion M foilowed bY . 17 R . vaw 1" (M)
R per bitar stomie sbeorplien o by - e e deairivesartomar
. lodtn-—Dbdnd wmilf 043 micron Akrston ¥ kel R vars marasat
Erame por i lowed by referenced meths [
. ol bt (o] momdiem .
by -
Bee [ootmolen ot ead of tuble " .
- - "
hd *
] g 3. ) -
1§-10 ot = -
Q HITIIAL REICISTER, VOL, 41, HO 2}1=-WEDNISOAY, DECIMMER 1, 1974
r . .

ERIC . - .

~ .

.

o




) . v R .
. L ] ~ *
~ "
hd . L ] -
. -
. ’
’ A
- ’
52784 .o RULES AND REGULATIONS -
v \ - ——
. ] ' Relerentes
114 lithed ¢ (pageus) " Otler
Parsmerar and oot U Metleal . "EPA  pandard = dpproved
. . - cthods roetbods Pt 31 UBGY  Liethods
. . X 1075 methods 1
) - - ABT, -
. - - - - = —_— o~ r— - -
. - e 8 Mpuhww Tolsl, xilligrazs Dgumu.’:‘wmed by + 1., - vy .
3 an—bhw!vﬂ allli- og n'z‘gcgm n’.:}mﬁ" bl . . .
i » gTama wed by refersnded methe
< perd o for tota) thallium,
»0 'I"il;:-v Total, rulbgraas pAr Dunﬁm“ !onwed “by 1% . [ T4
- . ter absorption
+ 3 Tio-Diesjerd  rullgrans L'a mron mu’;uu. 7 fol- [ .
" Pt il 1owed by telsrerced meth
: . ’ ‘ od for total U
. £, Titauun- Tulud ulligrang xm M Hb“d Ly . . .
pet wr atomir sLsorption M
L= 8. Tang—Diwdved, Rl 043 ok oon Altretion © ki R .
grams prt Hier, lowed by refereaced Dieth.
o for tot Al Ltanum -
’ Vst —Total w, rq,:m Ingestion¥  fllowe?! hy 2 | L BTV e *
. pr hter stonie sleontkn Har by 4 i F ) Wi, hh. .
- oudoneetne (Gallic sl
. 85 Vanadiume Dissedeel, il 045 meron hltrstron 47 fol . e ® aaa .
. Lrntue Per Lier Jowed by Irlefeincedt racthe
. od Lot tutal vanLiam "
W Line Tolal nullligran jwg, Digestion®#  flowed by 157 1 W 1% A1)
lb{ ¢ aiomac ahsorption ¥ of by PRS- - SN ‘ PR
. colorimelris (Dithizone)
% thw-Dmhnl wiligrans 043 muieron Mtration 7 fol . ’ -
. per Liter lowed by referersced st he
od bor totad De
* Vv Bedanate e N dintsmarpr Cadinum teduclion, bro- =0t [~
. Iiter k - ¢+ eior wifas  automateds 197 o in lmu wzt)
:’winumnurh)-lrnlm e &0 . aas
L}
. 1 Milfate e wullgrams pt Manyuador aute m!edcohn— a$l 3t ... mn -
I mwtrk (Durotization)
o, Vil and g v Mg per Ligoidlepnd  extracuion b u
. kte - ﬂ A with  Wwh¥yoirfiporo
Dy rihaty-gravirustriv N .
9 Orrant cuthou otel (TO1 * € ombuston~ [nlrared 24 M W )
milligrame per lter 1ethod B
™. Ommnqm ra Ny, 0l Kieldahl nitrogen w3118, 15 [ 7 S 122 Y2 )
. AINTLONEE MLrOgeD
- =2 Onhovmm & )y, pulle Slanua)or sotumatel ascoe- T 249 1 -7 1 g
rbln' = Gk, a4id erduction 4 L=
. £ l'murl: opb- oulll  tGaschromatogriphy ¥ . . wede4ap tamAUSHau mE a2ayuawan
gTarny pe - "~
- N ». I-":ti(l-}-s nligravas  per oot ‘e L T - B N v ) R
£ Phrnoii mmi pir litr  Colonmettr AAAP), . B HE. . .. e e
b . . ' 7§ Lnnnu.l),nu (ot « hepUILIgTADRY ¥ « e + bae AVbamennnnSEEb b aan
NP Y m«m as Prroltie, digation k- 3 Ch1 M4 I3 e
. il my per Liter ow el T3 1aanyal of sgto- ) L T
- Triated ateadthix 8 A Perl e -
. N (Y T - .
. R * Ve AL AL
R - 1 Alita—Total, pCo per Llet I Fgraten 00 et 31pem . [2%] Hl“{ﬂ-’&m... . .
oo T
‘ A}pln-—f‘ounlivt ettoe, ©Ci i3 P “ * LE ¢, ) T
* ;:ll- Hier  "Progortonal coute e veees * m“"’m [
v m. Count:zztrgtr pCipec 7} ; PR ...: [+ ] sea s wmages
’ . " o vaium—-'roul PCl per ¥ < — B M v e
B L he tﬂu. P8 Do biter, Sainty) W (edy e - "7 oo . WD
: . T ez -
N 01 Total Mulrhnas fer Mot . Garkvinettie 1K Ko JO8S (7 0 . Moo g g
. 103 Totsl dwscivdd (Siterable), Giase by Gltaten, 37 ¢, L] | - ‘- teteen  uets
¢ ) 108, 'r:ﬂmww m;'mnﬂ' et (ilaw fiwr firatoin, 108 te 2 “
1] - rh L2 . - -y a = w=n
- e - - - abie) sulligforne par Liter - Dy '.’. ~-
107 %ot ihie, miATacs poe Titee \ oftniFirn -t gran inaetese L ., B e e e
mlmulmu Pr litet,
* e r?u: rolslile, mwznmpu Vela¥iate  olf 42 - E ) B i aiien i vsedresesnas
tor -
. Ja- a-n:nnc mm:mum Mo Rinwatstone Un by wrvlue. oL I 1% 1 £ (808)
- hos prr centinetar st 23°  Ganeirs s
: 18 Suithe “as M) miltigrene Graigiise taradinddde .. . .. -
. - . ot Liter o wiers o m"l;nnu-l eokrimnatric m e ! im;
, R tharium chiorsunala), b (), ST S
m.s‘;my AN ralgrests Der Inin;innmo-lrr:l;n?tot v. - as %o amns wans
s Mg €l Frvater . P T T S
N . liter, M'thykrw uum‘p?"
-
\ , HT R mm» \u s wiligrams ‘rm?' irke brline idate. .. E ] o a8 .. I ~
< m I\:bcuw. miigres  pec (‘o&onmtlrie . Msbykoe 157 ®Ky M B .
. 14 Temperature dogtees .. Colibrated glaw ce clectro < 29 15 ... #QD . .
matric tharmomelir, -
" . 1346 Tarbidity NTC Nephelometrie, . %4 I m 154 ......
. . - —
* Reotnibwilat s for M1 Mn.l weeervalbon of sam 16 parsiwter Josasared may be jownd in
o .. :‘:ﬁuﬁm- e ans-u mmﬂ o lu!’r Aol W opaton imph (1) tnvmm Frotection Agency, lable 3, DB,
T
' 4 . [ .
Q,: . >
: * L . J 3} Yo
Q »
EMC / ROERAL REGISTIR. VOL. 40 MO 333—WIONTSOAY.-DECLMRER 1. 197 .
. ) < . .

»

- -
L]
J
L]
L]
M
.
L}
“ e
.0
N .
.
.
.
=
-
.
+
‘ 4
~
. .
.
>
.
. .
1 .y
-y
L]
L]
.
.
- .
" L]
N LY
’
L] ’, -
—
»
.
.
10"‘11 |
. |
LI *



T

RULES AND REGULATIONS
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~ rs
' ' nl Tor L~t i un bistrds tinbess odl o o boled are Lo Brown, B, Stougstad, M ' snd Fish
o LR TS iort outection and Analyssol Water buaiyls for Drisclred Ssoaeats and Crases,” U 8 Ueclogh
e ] 4
Ut il Muihiods of Analysts of Lhe Axsocistlon of

a o I esonuGYe eBus it SANphes are o4 couipupy s

ol bt Techniques of Water Kesouroes Iny
LEFN un.mnbh meihod ruay ba lound ob lu
Ofheml Ansiyiial Chemists  ethods manaw 1
v Manuay disall aLion o ik Fraguired 1 mln;mub:m

W\: ui

1o ~Dow that tus prelitali y u.;s’muu SOt Y hwwosa) dieds iad distilbaniou Wil e fequired 1o resolve
iy OANILEOY ErMee < N
1T mnhod“uuh-d must be speciial .
The 3 tube MPN 13 ued
Qack & v andotters ¢ Miothods or b ol ad Aml),.’nl Leuate B -Iumun und Muwbivlog el Rampies
1 4 Ueokgies] Burvey Techingnes of Water Rosourons Invy book 5 ch A4 (1473} !

Faguce ke iemibrahe ﬂh::'dm,luw;m USuslly pields “i:: U Vi R Lle rtouvery lrom bionualed wastowaters, \be
Mt N ymethod will be feqiiired to tesolve B0y CORUOYErs
A&u.neiv 1e81ad methods for bengidine are not avulable T v approved vwthods sre avadiable, tha lullowing
Intetuin method cain b ysed for the estimation of bearschne, 10 Meinud i Benzidine sud i dalks 1y Wastewarers
avislaiIrom b uy ot niet Mowloniog sid cuppoit Laburssgr 5, U o Euvironwented Prowetion Ageusy, Cine
riunail Ohwo 41208
B Aeriean Nmortu Bumiud on Fuologiaplic L aucessing BMua v Ape ¢, Tnd Av.l.ihbhe drom AMST, U3
Broadway New Yor (100 ]
wFishman M J and Bro-m Euti e, ' oeledyd $ithods of L L & Jologionl buﬂe) for Auahusul Waste
waters ' (1978) open-Nle report T8-177
4 Prooedurey or pertiachjorophruoi ciivnumied ot UM pUlds wau geslilides vt by olisiued Iroau who K
virornimentad “w\lwnn;u:d Support Lisorsioy ¥ 3 Fur ronueulal Frotd Lion Amm.g | hiciunst], O 45208
i L olor method tADME procedure) a¥aslsbis froru Bnviromucntal Mauterug sud Support Lhorlwrr, us
uvuonmonm Protection Age Cueinntl, Qlita L5288, «
For mmples susparted uliumzu thioe yuhule ilm':{ereuw g resiun | udoride 15 used w9 e digestion celaly st
ln \hc approved test procadiare for cyanides the tecomunended rutalysts wre Fplaced with 20781 of o solutlon of 5i0e1
nesi U chiofide (MrLL$I140) This subsitution will elitusnute Mavly wists hilerlorennw (X bola Lotad ¢y wildy
und oymiide amendable 1o thlorinsblon measurements
4 For thw determination of Wwial metals the sample 8 not fitercd biloh processing Bocause vigorous digestion
Ures may resalt in a joss of cortain metaks Uirough preciptutivn a less vigoruus reptment Is reconunsnded a3
:h onp B3(hi4) ol “unbod.ulot Chamical Analysis of Wakr and Wasted™ Uyts) Lo thoss lustances where &
mors 'llotqﬁgl?stmudedmd the procedure un p 82 4 1 3)ahduld be fulluwed For she pasurvineat of the poble
Tietal seriee’(g Ifdium ceraium pallsdium yrn, thodinm and ruthenlun: au squa regis digastion tstobe
sybgljiyted as iollows Trangler & nﬁneentmvu wliguot of bl wi Herpiaed sambde (o w UrfBn peger sod wdd 3 ou
of concenirsted mdlmlled HNur Place the besker on u atewm il whd e-ﬁruw Lo dr¥oess L goidhe beaker sud
eantiousl¥ add 4§ mi mm of siqua regin. 1Aqus regla ls rrpumd immedistely Lefose use by carefully sdding 3
volutoes ol concent Hi i to one volume of sondentruted BN OL) L ovir the besker with u watc b glassand return
W Le steam beth € ontinue beating the covered beaker (o8 30 Restore o mv el wad sveporuin o dryness Cocl

and Lake up the residus i a small quamity of LLHi | Wesh boak. | walls sud walch ghets mth cdist Bed
water snd flter Lhe Samph 10 remove silleates shd other insoluble Tateriud that ouid « 19F the atomizar Adjust tha
voim ¢ tommpmde ned valize bosed oo the expectad meted com entration I i sarnpis 1 1900 resdy (or wnalysis
1 AStha vai o furnece devives (Baoiedesn A4 wo esentlly soin abserpbion o hdgued They e vnsidered
to be approYed tesy mathods Methods of standardaddition ure Lo he (oo ed s not din p TRl Slelhodd [or Chet
bead Analysls & Water and Waates ™ 1474
[ ¢} vod ruetads are defined 85 sGode coloditRienis Tl b Wil pass Usodgl o U 45 sin etubrune o A

BHration 15 permissble to (res Lhe an,
after i nllaction using the firtt 50 to 100
to avoid posslide eontambistion + Discard the

barger suspeivied _solids Filur ihe sample sy 3000 88 prac
hefilter flask  Gilass of plustic Glteriig uPparsiis sre recornrnendsd

on used o orinse the sk and colbad e required volume of
fltrate Avidily the futmo with 1 | redistilied UNOQa b @ pH vl 2 bvormslly 4w af o Ly siid par Kter should be
amhwm 10 pregerve the s

Bee " Atomnic Abowplm. ewakiter, vol 13,7574 Aviilable ron Puabin Bimer Cotp , Maln Ave , Norwalk,

C cmz
" )lethod avallable from !nvumnwnul Monitoeing wod Buppors Luldratory, U 8 ."..nvirmnm\lul Protection
. Aenwy (incinnat] Ohlo 45208 L)

# Recommetided hods for e ln!,ms of gdwor i (ndustrisl wastewaiers wl coter 1BlaDs m;!l and
ahovo are inpdequa biete 31} ver £13ts &8 an (norgandc balids Bilver haildss mich &8 the brom chilonids
e el vely gt bie LLreageirts fu ki &8 uirie sud Dm My reddny suiuble un an squeots bufler of odium shio-
sujfats and sodium G¥dronda to a bH of 12 Therelore [or lovels of sliver above | mg/t 20 mi of tample shiould ba
dilated io 100 m) by sdding 40 tul esch of 2M N2Se0h and 3IM NaGOH siandards should be hirepafed 10 the gans

, tannet For joveis of allver below™ mg/l the recomms method 19 sidactory
n An mxomntrd hydrative redoction raethod |8 avaiialde from the Enviro aneutad Monltoruig and Suppert
L3 Envimmnul Protection A:ew.-y Cincinnat, Ghio 45568

- A nn bee of mych systems maoulsciured by variohs companies are sonsidered (o be compPurable lu ther per
wrmance in nddition, snotise cechin que wed on ombustion melhne detecrion u 2130 scceDiabie,

2 Joethin b Brown, E “Meibodior A nﬂ{moi Orgunit Aubsiances 1o Woww™ T 3 uieologics) Burvey Tecn

xquu-:-t Water-Reaotitoes Inv |, Book 3, v AJIIED
F Addisonand K u A_l,bm Direct Dieterminauon ol ll;t; m;..‘.‘m | bspuorus by 1S kdgqutd & bros

wgn y ' “Journs] of Chrahstography ™ vol 4 No 3 pp 421 4
mwthod foand on p 7% oniy i dimsoived gon:on whie 10 pus it O U1 0% mieasdres oniy FUS-
Therelore the I resuits ded ogither to Obtkin ' ots!

Mgterens H H Puke J ¥ and3meot 4 ¥ “Water Temperature—Lofag unal
aud Data Prescntsuion L » Leulofival durye s Tuim:qmu! Watei Hewineo by,

4 In §1364, thy second sentence of
paragraph (¢) is'amended by deleting

the word subghapter immedisiely {ol-

, Jowing the phrase “procedure under Lhis”

‘ and immedistely preceding the word

} “shall” and replaged with the phrase

raph ¢.” and 11364 13 amended
ﬂmz & new paiagraph «d, touead

?“tou Field Aeasarc miyd
1 iy

nate test procedure under this paragraph
(.1 ahgr

Jo Provide ihe name and address of
the responsible person or flrm making
the application

(2) Identify the pollutant(s) or pa-
ramegter(s) for which natlonwide ap-
provai of an alternate testing procedure

as follows is being requested.
, (3» Provide a detalted descripXon o{
E136 4 f?pliutmn for allernute test the proposed alternate Drocedure, to-
. provedures. gether with references to published or

1cy * t * Any apptication for an aiter-
nate west procedure under s paragraph
ic) shall * * *
idi An application for approval of an
«  alternate test procedure for natioriwide
use may be made by letter in trinlicate
to the Direcwr Environmental Monftor-

other studles confirming the general ap-
blicability of the alternatle test procedure
to the poilutant.s, o1 parameteris) In
waste waler dischargemfrom representa-
tvesand specified Industtial o1 othel
categorics

(4) Provide comparability data for the
performance of the proposed altornate

ing and SBupport Laboratory. Cincinnatl. wat procedure compared to the perform-
Ohio 45268 Any spplication for an sller- ance of the approved test procedures
\
s ’ ‘ [ * .
N . ( say
. * i
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2
§1365 [Amended]

5 In§ 1365, paragraph (a) Is amended
by insepting the phrase "proppsed by the
responsible person qr firm making the
discharge” immediately after the words
“test procedure” and before the period
that ends the paragraph .

¢ Inf 136 5, baragraph (b} Is amenfled
by inserting In the first sentence the
phrase™ propesed by the responsible per-
son or firm making the dlscharge” im-
mediately atter the words "‘such applica-
tion" and immediately before the comma
The second sentence of paragraph (b}
is amended by deleting the phrase

Methods Development and Quality As-
surance Research Laboratory* tmmedi-
ately after the phrase “State FPermit
Program and to the Director of the" at
the end of the sentence, and inserting in
fts place the phrase “Environmental
Monitoring and Subportw Labpratory,
Cincinnati

7In§l345 paragrnph ) is amended
By inserting thé plirase ‘proposed by the
responsible person or firm making the
discharge ' immediately after the phrase

appllcation for an aiternate test pro-
cedure and immediately before the
comma and by deleting the phrase

Methods Development and Quality As-
surance Laboratory' tmmedlately after
the phrase ‘application to the Director
of the and immediately before the
phrase .“for review and recommenda-
tion and inserting inits place the phrase
“Enviroimental Monltoring and Support
Laboratory, Cincinnatt

8,In § 1365, the first sentence of para-~
graph 1d: is amended by inserting the
pbrase, proposed by the responsible
person o1 firm making the discharge.”
immediately after the phrase, “applics-
tioh for an alternate test procedure,
and immediately before the comma

The second sentence of paragraph ()
is amended by deleling the phrase
“Methods Development and Quality As-
surance Research pa.boratory." immedi-
ately atter the phrase, "to the Regional
Administrator by the Director of the.”
and immediately preoedlng the period
ending Lhe sentence and ingerting In its
glace tne phrase, Environmental Moni-
toring and Support Laboratory. Cin-
cinnatf "’

The third sentence of paragraph fd)
is amended by deleting the phrase,
*“Methods Development and Quality As-
surance Research Laboratory,” immedi-
ately after the phrase, “forwarded to the
Director ' and Immediately befors the
second comma and by Inserting in its
"place the phrase, "Environmental Moni-
toring and BSupport Laboratory, Cin-
cinnati *

¢ Bection 1365 Is amended by the
addition of a new paragraph Tet to read

. as follows

3
'~
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. ) !
$136.5 Approval of alicrnate test pro.
ceduren. W

¢ L] LI L - L] L

: . (¢) Withinninety days of the receipt
! * . by the Director "¢f the Environmental
’ ' Monitoring and Support Laboratory,
R Cincinnatl of an application for an
. + ) alternate test procedure for nationwide
‘ u * use, the, Director of the Environmental
¢ . Monitoring and 8upport Laboratory.
. . Cineinnati shiall notlfy the applicant of o ’
] / his recommendation to the.Adminls- . *
. trator to approve or reject the applica- .,
S0, - ticn, or shall specify additional Informa. -~ - '
. . ton which is required to determine
« P whether to approve the proposed test .
*  procedure, After n{:h notification, an
. ~alternate method determined by the Ad=-
.t . . minlstyator to satisly the spplicabie re-
. . quiremblats of this part shall be spproved
for nationwide use to satisfy the require.
ments of this subchapter; alternate test
] procedures determined by the Adminis- v
: . trator not to méet the applicable require- . -
ments of this parf shall be rejected.
‘ . Notice of these determinations shall be
submitted for pubilication in the Pxoksar
: . Rxomrex not later than 15 days after '
" such notification and determination iv* . - v
. made.

.o . " [PR Doc 76-35032 Filed 11230-76.8°45 am} .
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’ PART 136--GUIDELINES ESTABLISHING TEST PROCEDURES FOR'THE '
" ANALYSIS OF POLLUTANTS'

-

*  Amendment, of Regu]ations; Corrections*

1] -

Page Parameter Numher _ _  _ ) _Correction or Addition 4 .

L 3

- . . .,
52783 B2, Nickel - 14th ed. Standard Methods - add "232" to page
' reference opposite the colorimetric method
de51gnatlon .

|

- 52784 89 Parameter and unifs, change "Nitrate" to
) "Hitr1te" .

52784 86, Phenols - Delete the presenb-method des1gnation,
; _ - . "Colorimetric, (4 AAP)," and replace it.
p _ ) with. the method desﬁgnatlon, "Oistillation
_ followed by colorimetric, (4 AAP)." ’

52784 ° 96, Phenols 14th ed. Stdhdard Met change “582"
' to "574" ,

N Amendment Corfectién** ’ . >

I r

. 52784 106, Total Suspended. In "He\%nd" column, after "103 to 105°C," add:
, Residue . “Glass fiber.ftltration, 103-105°C, post-
) wasHing of residue.” 0pﬁos1te this entry,
. " in the. “osger Approved Methods" column,
. - . add (537)</ Then, on page 52785, ad .
. . . : / footnote 27 to read: "27. Standard llethiods
. for the Examination of Water and Wastewater,
13th Edition (1971) . ) B

1 .
. ] i 1 . p

o , o 4 / ~ > "

L

g

. ) t
*Federa] Register, Yolume 42 "No. 12 Iuesday, January 18, 1977, bp. 3306-3307
**Fodbral REgistef YoTlume If No. 139 Nednesday, Ju]y 20, 1877, p. 3720§'

[ 4
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o NPDES/CERTIFICATIONS . ‘. -

TOPIC:
SOURCE:

A, >Application for Alternate Test Procedures

T

SRS . \ S
. . RN e ‘\~ .
“" ALTERHATIVE TEST PROCEDURES\UQR LIMITED USE e

AppT’cation and approval for individuai permit-hojders to use alternate
test procedures (alternate to those published in the Federal Register
Yor NPDES/certification purposes) ‘for specific discharges “ \

Fedéral Registerq Title 40, Chapter I, Subchapter D, Part 136:-
- Vol 38, Nb. 199, Octaober 16, 1973 ) .
"Vol 41, No. 232, December 1, 1976 ; . ] -

responsible person or firm making the discharge appiies to the EPA * . \

Regional Administrator (RA) in the Region whefe the discharge occurs,
through the Directof of the State agency having permit-issuing authority.
If the state does not issue permits, the application. is sent direct]y to -

1'

2.
3.

4.

Apprdval of Alternate Test Procedures

» etc. r v‘ ‘e

'Identify thé pollutant or parameter {nvolved. L . -

€ regarding the applicability=to the effluents in question.

. the EPA RA. One must:

Provide identifying information; i.e., name. address, pennit nunber,

.
s ¢ . It

Provide—jUstification for using alternate procedure rather than stipulated
testc . . . n * +

Provide‘a detailed description of the proposed procedure with references

The State Director conducts a technical and -administrative review andi
forwards the application and his recommendation to the RA.

The RA conductS'a techica] and administrative review.

/ . ', .
a. If the State Director recommended rejection for scientific and technical
reasons, the RA denies the application and sends .a copy of the rejected
application and his_decision to che applicant, the State Director and to
the Director of the Environmental Monitoring and Support Laboratory (EHSL)

b. Before approving any appiication. the RA sends a copy of the appiication
to the Director of ENSL for review and recosmmendation. .

Prion to 90 days of receipt of the app]ication by the RA, the Director of
EMSL fo ds to the RA a recommendation providing the scientific and
other- z fcal basis fgr acceptance or rejection of the application.

Hithin 90 days of receipt. the RA notifies the appiicant and the appropriate
State agency of approva] or rejection .or else specifies add{itional inﬁormation

-required for the decision. ]!j,)

| A copy of all approval and rejection notifications are sent to EMSL ‘for 10-15

purposes of national coordination.

~ .



NPBES/CERTIFICATIONS . ' ]
ALTERNA};;E TEST PROCEDURES FOR HATIONWIDE USE -

TOPIC: Application 3nd approval by any person, 1aboratory, manufacturer, etc.,

.A.

» published in the Federal -Register). L.

for nationwide use of an alternate, test.procedure (alternate to those

published in the Federaﬂ Register for HPDES/Certification purposes) .
SOURCE: Federai Régister, Title 40, Chapter I, Suhchapter D, Part 136, Voif41
No.“232, December 1, 1976 e, . ’ PR
Application for Alternateerst Procedures ., f.' ' ) . "

Any interested persen, laboratory, manufacturer, etc., appiies to the
Director, Environmental Honitoring and Support Laboratory (EHSL) Cincinnati,

Ohfo 45268. One must: v : . L
. K3
1. -Provide identifying information, 1.e., name and address cf the responsible
.person or firm. . J . .
2.. Ildentify pollutant(s) or parameter(s) involved. . e

regarding its applicability. o

3. Provide a deta\led description of the proposed procedu‘i{:]th references
C proqedure

4. Provide comparability data (proposed procedure compared

.

Approval of Alternate;Test Procedures |,

The Administrator of the U.S. EnvironmentaldProtectign Agency has the final
responsibility for approval _ -

1. The'Director of "EMSL conducts a technicaI review w

2. HWithim 90 days of receipt, the Director of EMSL notifies the Administratgi
of his recommendation to approve or reject the application, or else retudns
the application for additipnai information required for the decision.

1

3. After notification of the EHSL retonnnndations, th:thministrator determines

'whether or not the alternate test procedures meet tRe requirements set forth
in the Federal RegiSter. 1.e.¢s whether the procedures are to, be approved or
reJEcted

‘4. Hfthin fifteen days of the notification and determination, notice of the ;T\
final decision is submitted to the Federal Register for pubiication.




. . ' [6560-01]

ENVIRONMENTAL PROTECTION
=y | g
tr‘\‘m-n .

N APPROVAL OFf ALTIZHATE WATER
. POLLUTANT TESTING PROCEDURE Qa'}.

Chassiont Oxygen Desend (COD)

¢ ‘| In sccordance with §138.5, 40 CPR
Part 136, "Guidelines for Test Proce.
dures for the Analysis of Pollu
(Prorzar Rzcistzx, Vol 41, No.
Wednesday., December 1, 1976,
32780-52188), the Oceanography In-
ternational Corp. applied for approval
of & new test procedure for the mea-
surement of COD. The new procedure
incorporates & modification of the di-
gestion technique of the approved pro-
codure in that .t uses &

in & glass ampule. with reflux diges-
tion perforthed in an oven.

After 3 through review and evalus.
tion by the Environméntal Pgptectico
Agency (EPA) of the results of & com-

- § perability testing study and other in-
formation submitted by the spplicant
in sccordance with §128.5, the EPA

™ wide use, All information submt
the appilcant s on file and avallabie
for public Inspection, to the extent
consistent with 40 CFR Part 2 (the
EPA’s reguiation implementing the
Preedom of Information Act) st the
Environmental Monitoring and Sup-
port Laborstory, 26 West 8t Clalr
- Street, Cincinnatl, Ohio 45248,
Al an 2pproved alternate test proce-
dure, the Oceanography International
+ COD procedure ls acceptable for use
by any person required to use ap-
proved procedures under §304(g) of
the Pederal Wated Pollution Control
Act Amendments of 1972. For such
* wee, the procedure must be used in
strict accordanes with the methods de-
scriptions. The approved methods de-
acriptions and prepackaged resgent
ampules tre ava{lable for the stan.

from Ocean-
mmuamlﬂorﬂ...l’.o Box
3980, Mé‘.;on Loop, Con.ctc

Addmoml information concerning
this action may be obtained by writing
+ to the Director, Environmentsal Mon!.
toling and Bupport Laboratory, 28
West 8L, ClAir Street, Ctnclnmu. Ohlo
458288,
Dfted: Marc.h 2, 1978,

Strmiw J. Gaos, .
. detingArr(slant Adminigtrator -

o Jor Research and Development.

. PR Doc. 18-5868 Piled 3-4-78; £45 tm}

—

.
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volume of sample and reagents, sested -

-+

¢

§568-01]
ENYIRONMENTAL PRQTEGTICN
AGENCY
(FRL 938-2) .

" APPROVAL OF ALTEENATE WATER
' POUUTANT TESTING PROCEDURE

Hydregen len (pH) and Ammene

In accordance with sectlon 136.5. 49
CPR Part 136. "Guidelines for “Test
Procedures for the Analysls of Pollut-
ants” (Prormat Rrorsten, Vol 41, Nb.
232, Wednesday. December 1 1978, pp.
52780-52786), the - Technicon Instru.
ment Corp applied for apaproval of
new test procedures for the measure.
ment of hydrogen lon (pH) and smmo-~
nia. The automated pH eiectrode pro-.
¢edure s industtial method No. 378-
TSW/A. Ogtober 1976, The automated
ammomnia tlectrode Drocedure is indus-
tral met No,* 379-14W/E, Febru.
ary 19, 1576, Manual distillation of
samples” priof lo 2mmonia messures

ment may be required as stated in

footnote, 4. FR 4l. No. 232, Wednes.

day. December 1, 1976, p. §2788. )
After & thorough review and evalua-

tion by the Environmental Protectidn

Agency (EPA) of Information submit.

ted by the applicant in accordance

with §136.5, the EPA has designated
the Techm:on_me:hod.s a3 approved
alternate procedures for natlonwide
use. All Infdrmation submutted by the
» applicant 1 on file and avalable for
pudblle 1ispeétion. to the extent con
sistent with 40 CFR Part 2¢EPA'S reg’
ulatlon Im@lementing the Freedom of

Information Act) at th

tal Monitoring and Sup

tory. Cincinnati. 28 west si

Street, Clnstnnatl, Qhio $5268.

As an approved alternate test p
dure, the Technicon Instrument Corp.
methods are acceptable for use by any
person required to use procedures
under § 304(h) of the Clean Watér Act
of 1977. For suchr usq. the procedure
must be used In strict accordance wit
the metheds deseriptions The
proved methods descriptions tre
able from Technicon LInddsens

System, Technicon Instrum Com..

Tarrytown, N.Y, 10581,

Additlonal information concerming

this action may be oblained by writing -

to the Director Environmental Moni.

' toriny and Support Labgratory. 328

west St Clair Streel, Cincinnatl Qhio
£5268, . .t

Dated! August 23, 1978, A :

Srerman J, Gaaz,
Assuiant Admantstrator for,
Research and Developmaent,

R Doc. 7324288 Filed &-23-1h 84S aml . |
nmm:mmn. von.u,uo_.m;- .o
JULSDAY, AUGUST 29, 1978
» ' e .

N



Notice Approval of Alternate Water *°
Pollutant Testing Proceduré; Nitrite/
Nitrogen *

In accordance with § 138 5, 40 CFR
Part 136, “Guidelines for Test
Procedures for the Analysis of
Pollutants“(Federal Regqister. Vol.41. No.
232, Wednesday, December 1. 1076, pp.
52780-52788). the Hach Chemical

+ Company sppled for approvul of 4 new
test procedure for the measurement of

Y rnte/nitrogen The new Hach
dure s & diazohzation method
usi itnVer IH nitnte reagent.

After a thorough review and
evaluation by the Environmentdl
Protection Agency {EPA) of the results

.of & comparshility testing study and
other information submitted by the
applicant. in accordance with §1385.

¢ the EPA has designated the Huch
procedure as an approyed allemate
procedure [or nationwise use. All
information submitted by the applicant
i3 on file ancravailable for public
inspection, to the extent consistent with

40 CFR Part 2 {EPA"s regulation
implementing*the Freedom of
Information Act), at the Envicunmental
Monitonng and Support Labaratory. 28
West St. Clair Street. Ciacinnati, Ohio
45288,

As an approved altcmate test
procedure, the Hach procedure is
acceptable for use by any person h
required to use approved procedures
under § 304{h) of the Clean Waler Act
Amendments of 1977, For such use. the
procedure must be used 1n stnct
avcordnnce with the method
descnplivns. The approved method
descnplions and prepackaged reagents
are svailable from the Hach Chemical
Company. Post Office Box 389,
Loveland. Colorado,80837.

Dated April 24 1973, %
Biesbes . Gogn. ! }
Assipiant Admiswireter for Reveereh and Devvlopmont,
(FRL AT v ~
[P Doa. 78-33827 Flled 4-20-7% 48 sn
PRLIMG COOR 540-01-8

r - .
Federsl Register [ Vol. 44, No. 85

Tuesday, May 1, 1979 -

[ 3
L] »

Appro‘val of Alternate Water Pollutant
Testing Procedure; Total Manganese

In scchrdance with § 138.5, 40 CFR

. Part 138, "Gdidelines for Test
Procedures for the Analysis of .
Pollutants™ [Federa! Register. Vdl. 41,

*' No 232. Wednesday. December 1. 1976,
pp. §2780-52266), the Hach Chemical .
Compahy applied for approval of & new

* . test procedure for the méasurement of
manganese. The new Hach procedure Is

a colorunetnic procedure using |

prepackaged reagents based upan the

same chemical reactions tnvolved in the
“pproved colonmelnc pro
referenced 1n 40 CFR Par1 13
. Alter a thorough review an
evalualion by the Eavironmenthl

Protection Agency (EPA} of the

of a comparab:lity tesimg study,

other Information submitted by the
applicant in accordance with § 136.5, the

EPA has designated the Hach procedure

as“an approved dltemate procedure for

nstionwide use. All information
submitted by the applicant 1s on file and,
available for publicinspection lo the

extent consistent with 40 CFR Part 2

{EPA's regulatiorf implementing the

Freedom of Information Act), at the

Environmental Monitonng and Support

Laboratory. 28 West St Clafr Street.

s Cincianati, Ohio 45288 .
Ag 4n approved altemnate test
procedure. the Hach procedyre 13

v

~ acceptable for use by any person

required 1o use approved procedures
under § 304(h) of the Clean Water Act
Amehdments of 1977 For such use. the -
procedure must be used ln stnct ;
accordance with the method
descnptions for manganese, periodats
ox{dation method, “Wistewajer
Analysis Handbook,” Hach Chemical “
Company, p. 275 and p. 281, -
For the analysis of Jolal manganese,
. additlon of ac{d and digestion a3
indicated in Footnote 15 of Federal |
Ragister, Vok 41, No. 232, Wednasday.
"Qecember 1, 1976, p. 52765, and § 4.1.4,
p &3 of “Mathods for Chemical Analysis
of Water end Waste,” USEPA, 1974. s
the required sample pretreatment. This .
~ approved aliernata test procedure for
total manganese is approved also for the
datermination of dissclved manganese
" after sample filtration through 8 0.45 .
micron filter. . . *
The approved method desctiption and
prepackaged reagents are available from
the Director of Techmcal Information.
Hach Chemical Company. P.O. Box 389,
Loveand. Colorado 80597, °

Dated: June 4, 1979,
Tom Mu’?hrl N

Actipg Assistont Admunstrator for Rase
and%ow!opmm:. . .

‘(TR Dot 7016308 Fied 5.13-7% Xib aim|

* SRLING CODE- £600-43-8 P v
L]

Federal Register '/ Vol. 44, No 118
Thund‘ny. June 14. 1979




(FRL 147021 L
Approval of Altarnste Water Pollutant oo .
« ' Testing Procedure; Chemical Oxygen
" Demand (COD). -
- 1inaccordance with § 136.5, 40 CFR
Part 138, “Guidelines Establishing Test
Procedures for the Analysis of o
Pollutants™ (FR Vol. 41t No. 232,
Wednesday, December 1, 1978, pp.

52780-52786), the Hach Chemical
Campany applied for approval of ap
alternate test procedure for the
messurement of COD. The new .
procedurg sncorporates & modification of
. the digestion techrique of the approvad * \-
procedure in that 1t uses & semi-micro
. volume of sample and reagents ina
capped vizl wath reflux digestion ' N

.

Alter & thorough review and L
evaluation by the U.S. Environment -
Protection Agency (EPA) of the resulta .,
' . of comparability testing studies and
other [nformation submitted by the /
applifant. in accordance wilh § 1365,
the EPA has dignated the Hach i
\ *  procedire as en approved glternate test -
ptocedurs for nationwide use. All
. Information submitted by the applicant .
is on file end vailable for public
[nspection, to the extent gonsistent with
40 CFR Part 2 (EPA’s reﬁuon
. implementing the Freeddm of
Information Act), at the Environmental
- L Monltoring and Support Laboratory. 28
West 5L Clawr Street, Cincinnats, Ohio -
45283, .
As 2n approved allernate test  °
procedure, the Hach procedure {s

acceptable for use by any person {
- _Tequired to use approved progedures
under § 304(h} of Iia Clean Water Act .
* Amendments of 1977, For such use. the cr
‘procedure must be used in strict - -

accordance with the method description,
' Qxygen Demand, Chenuical. Reaction
, Digestion Method, Water Analysis '
Handbook, pp. 2-1868-2-170, 1979’
" edition, *
Tha approved method desé:giptioﬁ's
add prepackaged reagents are available
frora the Hach Chemical Company, Post
Office Box 389. Loveland. Colorado .
~ 80597,
Dated: Apnl 14, 1550
Sisphea |, Gage. . ,
' Astistant Admunustrator for Research and i
Development
{TR Doc. 814172 FUod - 1Az 143 ]
WLLING COOT 434301t

s

* Federal Register / Vol. 45, No. 78
Monday, April 21. 1980

/

.. performed iz an gven. .

[ | L] ’
: - . S
—— - —
ENVIRONMENTAL PROTECTION . X
AGENCY . o '
-[FRL' 1502-2]

Approval of Alfernate Yater Pollutant -
Testing Procedures; Total and .
Dissolved ZIn¢ and Copper Q"‘ , )
In accordance with £:1358.5, 40 CFR
Part 136 2Guidelines for Test .
Procedures for the Analysis of : .
Pollutants,” the Hach Chemical, . .
Company-apphied [or approvilol.
“ siternate test procedures for the '
Jmessutement of total and dissolved 2inc
and copper. “
+ ,After & thorough review and
" evalyalion by the United States
Envitonmental Protection Agency (EPA)
s of the results of comparability testing .
studies and other information submtted
by the appilcant in accordance with
§ 136 5, the EPA has désignaled the - -
Hach progedures as approved altetnule .
test procedures [or nalionwide use. All
infornation submitied by the applicant
13 on file end ava:lable [or public
inspection, to the gxtent consistent with .
40 CFR Part 2 (EPA’s regulation
implementing the Freedom of .
Information Act}. at the Environmental
Monitoring end Suppor! Laboratory. 28
West St Clair Street, Cincinnati, Ghio
45288. .
As appraved alternate lest
procedutes, the Hach procedures are
acceptable for use by any person 1
required to use epproved procedures .
under § 304(h) of tha Clean Water Act
Amendments of 1977, For such use, tha
procedures must be used 1n strict
accordance with the method .
descriplions for coppen Bicinchoninate
Method, Method 8508; and for zinc: .
Zincon Method. Method 8009. In making .
this approval, the EPA disassogjates .
itself from any statements in the -
approved Hach Chemicat Company
procedures which do not specifically
pertdin 1o the deteimination of | -
analytical equivalency.
The approved methods descriptions
and prepacksged reagents are available
from the Hach Chemical Company, Post .
Office Box 389, Loveland, Colorado
80537, )
Datwd: May 21, 1920.
Stephen |. Gage,
Asssatant Admunivirator for Reseorch and
Developmant -
Oec. 4 Filed $-28-00 £ 45 om)
S costviseru .
== C

-~

Federal Registor / Vol. 45. No. 105
Thuraday, May 29, 1980
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‘ ‘ ' 4
UNITED STATES ENVIRONMENTAL PROTECTION A&ENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITQRING AND SUPPORT LABORATORY
. CINCINNATI, OHIO 435268 °*

-
-

[

‘September 20, 1978 . A

- SUBJECT: 'Use of Chemical Test Kits for Compliance
. . *

FROM:

b

Monitoring .

N N \' LA
Owight 6. Ballinger, Birector W,W%“/w
Environmental Monitoring and Sipp
Laboratory - Cincinnati ot ~

. b
Regional Quality Assurance Coordinafors

+ ¥

of Regional Coordinators and Permit staff have recei;ed

-1hqiiries concerning the use of test kits for the parameters required
the Effluent Guidelines and Compliance Monitoring Sections of PL
2-500. This memorandum defines the position of EMSL on these test

methods and’ contain

s rp

commeéndations for regional and state response

”

‘to inquiries concerning,acqutanca.

Our interpretation of Section 304(g), implemented as “GuideHnes '

Establishing Test Proc
Register, Dec. 1, 1976
the procedures promulg
subject to the require
it 1s necessary for th
kits from the appropri

edures for Analysis of Pollutants," in Federal
» is that the test kits are not equivalent to
ated in the Federal Register and therefore are
ments governing alternate procedures.
e applicant’ to request the:use of these test
ate Regional Administrator as presented in the

regulations. This recommendation is based upon the following: factors:

SAMPLE PREPARATION

‘\\\\ggst of the procedures selected for implementation of Section 304(q)

e designed to measure the tota]'tonstitant or element present in

[ ° the sample or are specifically modified to ldetermine a precisely
defined form of the substance. .The test kfts considered herein
generally do not utilize the necessary digestion or pretreatment
required to measure the total constituent. In many cases, such as
preliminary digestion with acids or distillations,

cannot be performed satisfactorily under field conditions. Thus, the

final result reported, when a kit is used, is nearly always less than

the true value and acceptance of such data will lead to wrong, inter-

" Ppretation of effluent loadings.

a -

"

Therefore,

these pretreatments .




..2—.. . !
. ' INTERFERENCES

It |should be recognized that a majority of these test kit measurement
techniques were developed for field use on domestic water supplies or
¢ relatively clean ambient $treams and aré not designed to prévide for
 removal of jterferences often encountered in municipal and industrial
’ waste” eff 1yents. ) '

’ 1

MEASUREMENT SYSTEMS Co

.t In some cases the physical and chemical measurement principles differ
. from those employed in the reference methpds. In addition, proprie-
tary veagents of unknown composition are often provided with 1ittle or
. no_information available on the reactions involved. Even though some

of the tests are "based on Standard Methods," a.number of factors rule
out the acceptance of the test procedures as equivalent. .

' REAGENTS .

\

L]

In most cases the reagent concentrations are not the same as those
described in the reference method. Volumes are generally pre-measured
under unknown conditions and addition to the sample is often by means

\ of inaccurate droppers or pipets. In short,*the quality and quantity
of reagents is not under the direct control of the analyst, as 9
required by good analytical technique. .

n/// CALIBRATION AND COLOR MEASUREMENT C o |
I

most test kits a comparatively simple photometer™is provided or

available 1jght is used  to measure color intensity. Calibration
.scales are supplied by the manufacturer_ based upon factors developed
under fdral ¢onditions in his laboratory, and recalibration is .
difficult or not recommended. No provision is made for changes in
reagent composition due to inadequate quality control in manuficturing
. or adverse storage conditions. The photometers usually available will

' not -accept cells of sufficient path length to achieve the required
sensitivity, and sealed' sfandards incorporated in the kits’are subject
to changes in color with time. Finally, the band pass of these
photometers is generally too wide for accurate measurement of the

apgropriate wavelength. . .
DATA REQUIREMENTS FOR ALTERNATE TEST:PROCEDURES

when consideratioh of the above factors are not sufficient to reject
an application for use of test kits,. a request should be made for -

Vo ; o

3 -~ L] . { +
106 . -




“od

comparative data upon which to judge the applicability of the alterna-
tive procedures. The attached protocol is récommended in developing
the necessary information. The regulations require-that the alternate ,/,,
procedures be used on the wasta being monitored and that application

be made to the Regional Administrator or State Director having

jucﬂ_gjction over the permit issuance.

It is recognized that under unu5ua1 cofiditions the apn]icant may have
difficulty obtaining comjarative data because of lack of laboratory
facilities at remotw locations. Even in these cases, the applicant
should be urged to obtain adequate data by having the necessary work
done at a base laboratory or on contract. The acceptance of alternate
procedures without supporting laboratory results may significantly .
weaken the pollutior control efforts intended by \PL 92-500. -
The use of field test 2its, as with other alterrate procedures, should
be considered on a case-by-case basis, with judgment based on all of
the factors involved. No blanket acceptance of test methods will be ‘
recomnended unless a large volume of data have heen accumulated v

. Clearly showing that the use of the specific alternate procedure on a
wide variety of sample types will provide test results equivalent in .t
precision and accuracy to the reference methods. When such data are
.available, the method will probably be inctorporated in amendments to

* the 1isting of Dec. 1, 1976, making further substahtiation unnecessary,

-y

Attachment

]
PO

. cct Halter G. Gilbert, Director )
Nationa] Training & Operational Technology Canter | .




3) Four repHcate anaIyses each. by the p Bosed and apnroved bthbd.f

Saurces ‘Samples ° RéEHca es ’ Mathods Total
4/ P x 2 7 =, 120

T | ’ - * ’ .
' . "o SR '
: : » . , ’’
[ . ’ . -‘ . - . v
" :. ._ N ' . . -
. ‘ '\ .. )
« w ol . . . ’ ’ )
K ' . . - ’ /
] R o, [ . "\ . L tt . .
N A . Agtactnent R
AL, X e DATA REQUIREMENTS
RN o HATIOHHIDE APPROVAL OF ALTERNATE TEST RROCEOURES , *
;!, o 1) Five Jdndustrial (ﬁstharg‘&) sources‘ entified by Standard Industrial
TP K‘L C]assifidation (SIC) code orﬁfgve drinkin’&water sources,
' a ‘ - Six samples from each source. . ' Vo s -
ST . . .
o 3) Four, repHca::e anaIyses each by the proposed and approved method. +
. F. . . . . '.' » . e ¢ ,
; . ) ‘ ' e * I ‘- ’ .‘ ,‘"
) -Seurces . ,Samples* . Replicates . .. -~ Hethosfs » . Total
’ ‘ LI 5 . ’x - 6 x 4 x ‘ :g = 240 .
r - . L, ; .
! o . . \ ‘ . T
N\ . ' ’ ,
» . ’” ' N -
) - y e DATA REQUIREMENTS o -
P . me&‘ USE APPROVAL OF ALTERNATE TEST PROCEDURE
I . STATE OR REGIONAL use ‘ "
SR . (’ .’/ - . - . ' , ‘. )l » - "
L ® 1)v'Five sources.* . o) ~ B
ST . f";?« "
K .2y ¥ Three san:p]es f'rom each source. ,:_"“,; ‘e om



i - - ] - - ® (]
. - " ‘... \ !. - ’
& . ¢ .
Lo Lo - DATA REQUIREMENTS o S
¥ -*™ - o LIMITEn_ USE maom OF ALTERNATE TEST PROCEDURE . :

I . PERHIT HOLDER OR DRIHKING WATER SYSTEM
1) . Three samples fromfeaqh source '

2) Four: repiiCafaganaijses each By the proposed and approved method.

. , \
. Sources. Samples Replicates . Methods Jota1 | °
] . o " S :' . L s ; - . —— . -
SRR x T 3 "% 4 X 2. 2 24
] ’ * ' s
- ,
. . -
. . v , - -
. - o " STATISTICAL PROTOCOL ) o
’ APPROVAL QF ALTERNATE TEST PROCEDURES . . ‘.
: 1) Caicuiate basic statistics of mean and standard deviation '
2 . L "

2) Tast for-outiiers. >~

3) Erequency counts and histogram to check distribution.

* o

©4) C0chrans test for equaiity among«within-sampie standard deviation ‘ .
.o o 5) E-test for equaiity of pooled within-sample variances.

6). Tatest for equaiity of method means. . (f; N

» - * . .
.
’ . . 7 -
. , s '
~ . . u . = [] .
. - . ~
. . ‘ + Yy -n L] .
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.
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m UNITED STATES ENVIRONMENTAL RROTECTION AGENCY
‘ % pact 6 - . OFfICE OF RESEARCH AND DEVELOPMENT -,
" ENVIRONMENTAL MONITORI‘G AND S PPORT LABORATORY
* . Lt . CINCINNATI, OHIQ 268 .
-

DATE: September 20, 1978 .
, .
. SUBJECT: Use g? *Prepared* Reagents in NPDES Compliance

' . ‘ 7, - / P .
% " FROM:  Dwight 6. Ballinger, Director Jﬁ/ Lo/ dlerser™
’ . .
Environmental Monitoring and Support .
. Laboratory - Cincinnati ' .

) ]
. -

Tt ~  Regional Quality Assurance cOo?g;nators

rs

" We encourage,the use of pre-prepared solutions and standards by sewage -
= treatment plant operdtors and others for their required compliance
monitoring activities, providiag such solutions have been prepared
according to the reagents sec{_gn of the approved methods cited in the
Fedaral RegiSter of QOecember 1,-1976. We would, however, be opposed to
. the use of commercial reagents. that are of unknown composition.

- Y A

. _* In allowing the use of known pre-prepared solutions and standards, we

- ' strong]sbrecmnnend that the following quality control checks be observed
to insure their validity: .

1.° Oate all solutions upon receipt of shipment, store in shparate, -
appropriate aréd, and observe stated shelf life.

‘ 2. Verify that solutions and standards are valid by initia)ly '
1 - . checking them agaijist a quality control check sample available .
|

. from EMSL thrdugh”the ippropriate Regional QA Coordinator.
' These check samples are available for most of the ¢ n ¢
/. medsurements required in the NPDES. Théy are shipped in a
sealed vial as a sample concentrate with the actual composition
' being provided in a separately sealed envelope. A

! o 3. Verify that these solutions are stable on a routine basis by
: ¢ . pertodically comparing them against a quality control check
sample or a standard from another source.

- . cc: Ha1ter: G. Gilbert, Director ’ .
- National Training & Operational Technology Center
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Title 40—Protection of Envirbnmerit
CHAPTER +—ENVIRONMENTAL

. PROTECTION AGENCY .»

SUBCHAPTEA D-WATER PROGRAMS.
. |FRL 464 1)

PART 141-—NATIONAL INTERIM PRIMARY
ORINKING WATER REGULATIONS

On March 14 1975 the Environmental
Protection Agency (EPA) ‘proposed Na-"

> tional Interim Primary Drinking Water

L 4

E

Regulations pursuant to sections 1412,
1414, 1415 and 1450 of the Public Health
Bervice Act (“the Acl™! as amended by
the 8afe Drinking Water Act ("SDWA,”
Pub I 03-523) 40 FR 11950 EPA held
public hearings ¢n the proposed'feguls-
tions in Boston, Chicago. SansFrancisco.
and “Washington during the mmonth of
April Sevcral thousand pages of com-
ments on the proposed regulations were
received and evalusted. In addition, thé.
Agency has receiyed comments and in-
formation) on the proposed regulations
from the Natlonal Drinking Water Ad-
visory Council., the Secretary of Health,
Education, and Welfare and from num-
erous others during meetings with repre-
sentativés of State agenclas, public in-
terest Eroupstand others

The regulations dea) only with the
basic legal requirements Descriptive
material will be provided in a guidance
manual for use by public ‘water systems
and the States -

The purpose of this preamble Lo the
final reguilations is to summuerize the most
significant changes made in the proposed
regulations as & result of comunents re-
celved and the further consideration of
arailable information A mote deisiled
dalscussionn of the corfiments and of
changes In the proposed rcgulations ls
sttached a8 Appendix A

! Warttx Systems CovExen.

The Safe Drinking Water Act applies
to each “public water system.” which Is
defined In Bection 1401i4) of the Act as
“a system for the provision to the public
of piped water for human consumption,
if such s¥stem has st least Nfteen service
connections ¢or regularly serves at least
twenty-five individuais " Privately owned
as well as publicly owned systems are
covered Bervice “lo the Publicy is inter-
preted by EPA to iInclude ¢ ries and
private housing develoPments tBee gen~
erally, House RepPort, pp 18-17!

The definition of “public water sys-
tem” proposed in the Interim Primary
Drinking wWater Regulations sought to
explain the meaning of the statutory
reference to “regular” service It was
proposed to interpret this term as includ-
ing service for as much a3 three months
during the year Because the proposed
definition would have excluded many
large campgrounds. lodges and other
Public sccommodations which serve
large numbers of tourists but which are
open for slightly less than three months
each year.-the definition In the finat vei-
sion covers systems 1erving A avers ze'dt
at least twenty-five Individuals at least
60 days cut of the year The use of &

minimum number of days rather than

o *0-28
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months also makes clear that a ss:tém
may alify as a public water systrm
even if Tt Is not open every day during a
given month P
Once “public water system” has been
‘defincd It 1s ne~yssary to define the two
major types of public waler systems—
those serving resident$ and thuse sery-
ing fransients or Intermittent users The
possible health cffects of a contaminant
in drinking water in many cases are quite
differcht for & person drinking the water
for adong period of time than for & per=
son drinking the waler only briefty or In-
tertnittently Different regulatory con-
siderations may In some cases appiy to
systems which serve residents as opposed
Lo systems which serve transte-ts or In-
termittent users Accordingly, § 141 2(e)
makes clear that all 'PDublic water syz-
tems” fall within elther the category of
“community water systems” or the cate-
gory of “non-community water systems.”
To make clear which regulatory require-
ments apply to which type of s¥stem. the
category covered Is specifically Indlcated
throughout the regulstions
» The proposed reguiations defined s
“community water system” as “a public
water system which serves a population
of which 70 percent or greater are resl-
dents " Rellance in ‘the proposed defini-
tion on the hiercentage of water system
users who are residents would result In
tresting some f&irly large resort com-
munities with many year-round residents
as hon-community systems Therefore,
the defir ltion of “community water sys-
tem” has been changed to cover any sys-
tem which serves at least 15 service con-
nections ueed by year-tound residents or
,sqaves at least 25 vear-round residents

Suart CoMMUNITY WaTER SYSTEMS

Many community water systcms in the
country are quite small Since it is the
Intention of the.Act Lo Drovide basically
the same level of health prote_tion to
residents of small communities as to
residents of Iarge cities. and since a num-
ber of advarced water treatment tech-
niQues are made fcasible only by eco-
nomies of scale, the cost af complisnce
with the requirements of the Act may
pose & serious problem for many gmail
communities The regulations seek to
recogmize the faancial probiems of small
communilles by fequiiir g more realistic
monitoring for sysiems serving fewer
than 1000 persons Varianies and ex-
emptions authorized by the Act can also
assist in dealing with eco gmic problems
of small community systems in appropri-
Jate cazes, at least temporarily EPA will
provide technical assistance on effective
treatment techniques which can be used
- by small systems

These methods of dealing vith the.fi.
narcial problen*of some small come-
“munity systems
sPecific Instances to make complinnce
with ali applicable rcgulntory require-
ments fe e EPA Is commencing a
study of potentlal problems faced by
small community systems in mceting ap-
plicablc requirements undcr the Act and
these regulations, and, If necessary, will
mske addilunal &djustnienis in Lhe In-
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2y not be suMclent ln®

teitn Primar: Drinking Water Regula-
tlons prior {o theif effective date

v Nox-CoMMUNITY Systrus

“Non-comtuhity systems” are ‘basic-
ally those systems which serve transicnts
They include hotels motels, restaurants,
campgrounds, service siations, and oiher
publlc accommodations which have their
ofwn water system and which have at
least 15 service connections or serve
water to a daily average.of at least 2§
persnias  Bome schools, factories and
churches are also Included in thiy cate-
gory It Is conservatively estimated thdt
there &re over 200.000 non-community
water systems in*the country However it
should be recognized that while their
number is large they normally sre not
the principal source of water for the
peonle they serve

The regulations as proposed would
have applied all maximum contaminant
levels Lo non«community systems zs well
a3 to colnmunity systems This approach
falled to take into account the fact that
the proposed maximum edntaminant
levels for organic chemicals and mest In-
organic chemicals were based on the
potentizl health effects of long-term ex-
posure Those levéls are not necessary
to protect transients or Intermlittent
users Therefore the final Tegulations
provide that maximum contsminant
levels for organic chemicals, and for in<
organic chemicals other than nltrates,
are not applicable to non-community
systems An exceptipn was made for nl-
trates because they can have an sdverse
health cffect on susceptible {nfants In a
short peried of time .

Even*without monitoring for organic
chemicals or most inorganic chemicals,
in the initial 'stages of implementation
of the drinking water regulations, mon
JAtoring results fiom tens of thousands

~colamunity systems could ovef-
whalm laborstory caxpabilities and otifer
* resources This conld delay effective
plementation” of the regulations with re-
spect to the community systems which'
provide the water whi Americans
drink every day To avold this result,
non community systems wlll be glven
two years after the eftective date of the
regulations to commence monitofing In
the meantime, non community systems
which already mpnitor thelr water are
encouraged to continue to do &9, and the
Btates are encouraged to take Appropri-
ate messures o test or requirg monitor-
ing for non-community systems that
serve large numbers of people.

Of course, non-community gysiems
which pose a threat to Hesth should be
dealt with &3 quicklY as sible The
maximum contaminant lexels applicable
Lo non community watel systems thered
fork will take effect 18 mynths after pro-

mulgsation.at the same tfme as levels ap-
plicable to community gystems Tnspec-
tlon and enfortement erity will ap-

BaMITARY BUavEYs

EPA cncoursges tije States Lo condu,[
sanitary surveys on, a systemaii bas

-
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Loms Wil inouc effe e A a~siihge rale  of time and of profewienal resicw They
«atcr to the puble thai indhudual tests | aie beiug subocled to fuithes review by amen ded Ll consad iallon be v o

(aken ln the absence of ~ it s shivers
The regulations provide that monltor-

wie Nalionai Academs of Scichic€s &b coli-
ne Lo withh developmcit of data fof the

IBE frequen. ies for colifoiry Do teia can RevisedPrumaiy Diinking Walel Red i

¢!
enforcement rﬂpo:mb@h o1 an indi-
vidual non-conmiunits svtem and in
certaln aircams~tances for i adnidual
cominitnity s3sicm based o e 10lts
of a sanitan sunies

N
MAMIMUM ( QRTAMIN N, feins
Numerous connients were iuelied by

hanged bt the entitv with pumarns  Liieus .

NCL » DBASED ON TFMip e ITRE

A questiolt Wy AlNo daivd  as
whictlicr rane ~ ol masimum coul -
uanl Ievels should be establi-iicd on e
ba~iv of the chimate i3 the arca seinved
v the publiy sater system as W as doie
with fluoride EPA belicves tiiad the use

.

EPA on tlie substarces selected 103 the  of 2 teamwr, lure ~iale for Nuorlde -

establishment of maximum ¢ontananiut
levels and on the®els chiosen Congiess
antictpated that the imtial Inteiim Piy-
mary Driiking Water uiztions nould

moie appnontuite thou for othies cheni-
cals becayse of Ui Jmh.s avwilable on
the fluord. Jlempes dufe  relabigusiup
and because thgie i~ & spali Maikin wilh

based on the Public Heallh Service fluonide beotweea bencficial leveis hud

tandards gf 1962 and tins Congier-
slonal Interit has been followed Com-
,ments feceived on the*various levcis did
not contain new data <UMcles t to re-
quire tire establishmeut of levol differ-
ent from those contalned 13 the Pubin
Health Servics Standaids

Watex CO‘Ns't;unlon

The maximum contaminant Ieveks aie
based, directiy ot indirectly on an as-

1 et that cause adiveisc health offut-
MCLs Deteten

Thice pioposed In sunub) ¢ Aid1 -
ant levels have been elimnuaated v the
final refulations because they «auc Lol
Justified by Lhe avolable daita Oue of
these 1s carbon  cliloroform  estract
\CCE), which discussed separately
beiow The otheis \ye the proposed level
forsthe sidndard bacterizl plate count

sumed consumption of two lite1s of water and cyauide In the case of the plate

per day The same assumption was used count

In the 1962 Stapdards This assumption

It is belifved that the colifoim
hmuts condained in the regulations, com-

has been challenged because of instances bined with the turbidity maximum ¢on-

where.much higher walér consumption

aminant level, adequately deal with

rates occur EPAs jusiification for using. bacienial contamiuation However EPA
the two-liter figure is that 1t alkead? conlitiucs 10 beieve that the standard

represents an sbove average water or

plate comt s & vahd indicAtor of

; waler-based fluld intake Moreover, while bactensglogical quality of driuking watc

the factor of safety may be somewhat re-
duced when greater quantities of water

and rechmmends ihat it be u<ed iu ap-
propriat® cases in tonJunction with Lhe

are ingested, the maximum cohtaminant, cohform testx as an opeiational Logl

Jevels bazed on the two-liter figure pro-
vide substantial protection to virtually
all consumers If, as has been suggested,
» water consuinption pate of eight Jiters
per day is as cﬁ‘e bays for maxi-
mum contaminant level all of the pro-
posed MCL s would have 1o begaivided by
four, greafly increasing the monitoring
difficulties, and in_some cases chaileng-
ing the sensitivity of acgepted anasiytical
procedures It could be expecied, in such
s case, that the maximum contaminant
levels would be exceeded to & significant
degree, and that specialized tieatment
technigques would be required to ordes
that the contaminant ievels would be re-
duced The omic.impact of a move
in this direcion would be enormous It
is not technically or economicaily feasi-
. ble to base maximum contaminant Jeveis
on unusuxlly high consumption rates

. BArzIY FacTORS + "

A question was raised sboul the fact
that different safety factors, are con-
tained in various maximum contaminans

The pioposed, maximum contamdignt
levgl for cvamide nas eliminated because
the possibility of oyantde contanunation
can be effeciively addiessed only by the
use of emergency action, such as under
Bection 1431 of the Act EPA 5 1969 Com-
munity Water Supply Study did nut
teveal a single jnstance in nhich cranide
was preseni in 8 waler system at a level
Eieate: Lthan one-thousandih of the level
at which cyanide is toxic to humans

Avallable data indicate that cyanide
will be piesent In water systems®at toxic
levels only in ghe event of an accident,
such as & spill from a barge collislon
Miximum onlaminani Jevels are not
the appropriate vehicle for dealing wiih
Such raie, & ental contamination

Heptachol. heptachior epoxide
snd chlordane bave alo beern Jemoved
[rom the bist of maxuimum contaminant
levels at least temporarily In view of the
pending cancellatjon and suspensign
proceedings under fhe Federal Insecti-
cide. Fungicide and Rodenticlde Act in-
volving those pesticides When the e

levels. The levels are not Intended to sults of these proceedings aré available,

shave a uniform safety factor. &t least
partly because the knowledfe of and the
nature of the heaith risks of the varnous

contaminants vary widely The lgvels set
are the result of experfence, evaluation

EPA will again consider whether maxi-
mum contaminant levels should be es-
tablished for those three pesticides

BODIUM AND BULTATES
A number of comments were received

of the arallable data’-and professional  on the potential health eflects of zodium

A runtex: providsa by enic g A .
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The Naoboud niukink
Waler Advi-ors Counal has 10oon-

e monilonoe of Uy @ consbituvils Bl
has oy onuncudid thy, adobition ui
Blayvmim congenib ai Il bocanse !
av ulable datggdo not subpor U the aduas-
uon of apy soecufic lavels EPA bavtre
quested the Notional Ac wdunn o) Sau-
chces o mcilude spdiam and  suliades
ARIHE L tonbamunimte o be syudped
by NAS wid Lo mciuds indoiinauo on
thie heaith o'~ of ~soduun and subiates |
in thy rpoit to b made by NAS un °
Decetibo 1870

SINLC Wb b ol pogsons swllor Lyoin
tised e~ ¢ okt ue adhygoaeed by dieaiy
sashinthin i ok vd ~iaU Liere 2 wthiess
10 wish b rostenk lhen sodiuns -
Uk b s dueaable Ui ige sodnia con-
Wl ol diinking w ct e hizown Those
Wroked ¢ W by RDow e the sodium codi- -
coenlt Wt gu then duukime o Rer nuike
idhistments o e diets 01 I exticne
tie seek alternaing sources of waler
Lo b usvd [e dakane ed food pepara-
ot T s recommensded thdt the Stlates
Wil o ups for epul g monibon -
wie of the sodium coutent of drninking
naler swved ts the public and {o1 in-
fod ik pits st Y d CONSUMCE S ¢l Lhe
st cotn cnialion an diinkhg o o

A telancic hioh ecofliceatpation ol ui-
fude 1 diankKinf waldr hais litkle o1 no
Fus i laxative effect oy d cRular useis 0f
Lt waler bul Liabsciends USIHE Such
walul somelimes eablience o laxaine
effect Itasaccommended that the Seqtes
insblute monlloligk programs lni SUi-
[viee and that W @sients be notified il
thie suliale conbent of the walci is lugh
Such nubificabion ~bould auciude au As-
seasment ofpthe possible pliysiolonical
¢ffvets of consumption gf the watw

PCB S avn ASsFSTOS

Al illrasency dommink expid wed
woieern fog asbestos and PCB» i Wi
environment and noted Lthe need for
least A monitoriug sequirenmient, i -nok
fui MCL s, for thew oulaminanls EFA
is also cvouceined but for uie Thomuns
lacks sufficient c.adonue regarding ana-
Iy imal methods, hieailly effecls o ocLur-
rence an Uik cuviioninCal W0 establish
MCLs The A&cnus s (ouducling. se-
>2alth and Coopetabiug in research pios
eiis Lo develop wnileiia fo1 establisiui
needed limils as quitkiy as possible A
monitos ing study on a pumves of V1Ran
chemical contaminanls inciuding PCBS
lor which MCL s ag{e not being estao
lished at thi> Ume wil be contained in
an organiv chemical monitoring reguia
Liun that is being promulgated with thew
regulations Regarding asbestos. HEW
and EPA are stponsoring a number uf
studies this year at an approximale (osi
of $16 million to establish healih effevcts
anayitical methods and ociLusence

PoINT oF MLASURBMENT

Other comments ol MaxiMum (o
lamuinani levels focused on the projosed,
requirement that such levels be tested
at thesconsumer’s tap Concern was ex-
pressed over the inability of the public
waler system to Lontred Poterilial sOuLLes

-
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of contaminanis whith arc wndin Ll
control of tie consumer-

3 The promuigated definitivn ol ‘nmu-
mum contaminant tesei  § ldl <@ re-
tains the requirement thyl the nuaxes
mum contamuiant level be Muavand al
the tap excebt i the vase of lurbidity

- which should be measured ot the jomi
of entry to the distribution svstem .How -
ever lﬁc definition has been eapnindid
to make clear that conlam it added
to the nater by Circumstance s undel e
conlrot of the consumer are fivt thie M-
sponsibiiity of the supptier of wulul
wrless the contaminails resuli Lum voi-
rosion of piping and plumbiig tesuiling
from the quality of Lhe walul upPhea
It should be noted houwiver lhal L
& ﬁqulrcmcnt should not beynternieled
. to discouraRe lotil ngEregeive €rv s
eonnedlion control muasurts -~

ColtrorM BacTEria lg(.‘l s

The 'momulkats-d MCLs fu1 coliform
bacieria are basually LRe 106, Pubi
Health 8ervice Standards wills mundr
, refinementy and clarificativiis Hoo ewr
further changes may be dewtable For
exampie the MCL's for the memnrane
fliter analytical method de not rewhve
. the questiun »f how many coliform ba. -
terin are assumecd io be Present 1n A
single highly contaminatcd swmuic
Some laboratolles assumean wis€r Lim b
. of 50, while others scek to conth e to
count individual bacleria to 4 level of
100 or.even higher in & sinfie sambic
The uppPer limit assumed wil affect il
monthly average ahich is calculaled Lo
determine combpliance willi the MCL <

Another gueslion reialsir .to Lhe coli-
form- bactefla MCL s i the niatler of

+  possible spurious posllive samplc A- the

, Fegulations are wiilten all routine sam-
ples taken W determuue comjdiune wilh
the MCL’'s must be counted refardigss
of the 1esulls of afiysis of any check
sampies that may be (aken The reasqn
for this is that-baci Mk Culilamiialion
often Intermitient of transient and as
a result negative check samples taktn a
dsy“or more afler & pomtive sample Can-
not.demonstrate thas fhe posilive sesull
was in error 1t may be possible howe.er
to prescribe & rgeans of deaing with sph-
rious positive rewits withoul «conipre-
mising the Integritd of the MCL <
A third question concerning the MCL »
.for coliform baclerii Is tne reialionship
of monthly averages of cot_guam baclenia
levels to menthiy pereentages of posilise
samples For examniic the monthiy ayv-
ersfe MCL foy the-membrane, filler
method ls violaled if the moulhly avii-
, &ge exceeds one Coliform b terium pur
—sample However, for purposes of detus-
minin€ whether the monthiy-percenl-
age-of «positive-samples MCTL is vlolated
s sample.is counted as posilive only o IL
conlains prore than four collform bac-
terian Thus. it Is posable 2drticulaiiy
when a relatively smail number ol sam-
s ples Is tdkén, for a system to fail the
monthly average MCL even when no #in-

'} gle sample taken during the month s

ou! of compliance with the Hmit
These and other questions CONCErning
the collform bacterin MCLs wili be re-

- X

L

(€)

f

RULES AND REGULATIONS

. v b

vivweed futher by EPA 1 review indi-
cales LhAt chanies Im the MCL's are
Ubsiiabit thuse chauges Wil be made as
Wl ab Pusotivle byl within 6 months in
ume to Lake eflect at Lhe same time as

«the uatiak Inbcoum Pumary Drigking
Walul Rejulaliviie

Ortanli CHEMICALS ,

Tiic invposed axXiMum conlaminaiit
leveis lordorbanic besligdes, other’than
tic Llive which aie Lhe subject of can-
cellation BANd ousidloiun  DProceedings.
diaae Mcwmed IL i anticluated that
addilivnal  olparde  pesiicides wall be
added (o LWhe regulatlons if surveys of
postivide, i driukins water being con-
ducted by EPA 1npdicale thal this Is
nueded

The pio regulalluns also con-
la.ned & maximuin conlaminant level for
orZanic chemlcals obtained.by the carbon
chloroform extract (CCE; method It
wits aldbicipated by Congress Lthat organic
Jhenicals would be deall with primariiy
1l the Reyvised Prinuary Drinking water
Repulativiis because of the paucity of ae-
cui.ale d4la on the heajth effects of vari-
ous 01fanjc chermicals the large number
uf such chemicajs uncerlalnities over Ap-
bivphiate treabhenty techniques and the
need for addiuenal information on the
incidence of spedific organic chemacals
in dubkisg waler ~upplies EPA thought
that the,CCE standnrd might provide an
abPivPylate means of dealing with or-
fapic Cnemicals as a Liass Pénding action
oL Ahe Revised Pumary Regulations

The CCE standaid was orlginaily de-
scioped as a lest for uhdesirable tastes
and odois in diinking water As concern
developed over Lhe heallh effects of or-
Fuine chiemicals the posaibillty of using
CCF. ws 4 health standard ratfier than
all esihet). stndard was consldered

As Poirfted out by numercous comments,
CCE has many {aiinss as an indicator

, uls Liealih eff2cis of organic chimicals
T4 besin with, the lestaobtain®informa-
tyon on only a fraction of the lotal
amount of organtc chemicals in the water
sampled Purthermore, there Is serious
quealion as to the reliability of, CCE in
sdentiiing  those  organic  chemicais
wigeh are most suspecled of adverse

hiealily eflecis Tu additlon, there are no
cxuatnln\é ata on which a specific level
fur CCE cl.ni be establizhed gn a ratioral
baus To establi~h & maximum c¢éntaml-
nant jever under these circumstances
would almost certainly do more harm
thiain good I could give a false sense of
seuwily Lo psgspns served by systems
wiich e wiBiB Lhe cslablished level
aud a Lase “Sens¢.of alarm to persons
served by systems which exceed Lhe level

It also would, divert resources from

effotls t¢ find more effective ways of
tiahug | wilh  Uje organic chemicils

preblem v
EPA belleses that the inielligent

appivach Lo Le orgahilc chermnlicals Ques-
tion s to move ahead as tapidly as pos-

slble along two fronts First. EPA s

adopllng simultancousy «1th these reg-
ulallons a Bubpart E o?Part {41, con-

taiking 1equile meuts‘lor organlc ¢chemi-

S

-

cal monito kg puisuaiil to Seclions 1445
and 1450 of the Act

The Yeguiations require (hat desig-
nalud publlc water systenis coilect samn-
Ples of raw and trealed% atér fv. submis-
sion W EPA for orbanicTanalysis EPA
will analyze the samples £0r a number of.
bread organic parameters including.car-
tonr chioroform extract (CCE} yolatile
and non-volaliie total organic carbon
{VTOC and NVTOL + Wotal erganut chig«
rine : TOCI: ultraviviet absorbancy and
fluorescence In addition, menitoring wid
be required for piobably 21 specific or-
ganic compounds+ Sel.ction of the spe-
cific comPunds has been based on the
occurrence or likelihood of occurrense In
treated o toxicity data and avalia-
bil'ty of plactical analytical methods
Laborato nal¥ses will be used .tp
evaluate the emtent and nature of organic
chemical™ contamination of drinking
water Lo evaluate the.valldity of the
generai o1ganic parameters us surrvgales
for measures of harmi{ul organic.cheml-
cals, and to determing whether there i3
an adequate basis forestablishing maxi-
mumn conlaminant levels for specific or-
ganics or grouds of erganits

Second, EFA 1sembarking on an int¢n-
sive research pregiam to find ansaers
ta the {oilowitrg four questions

I What are the ¢flects of ¢commoniy
OCLUCMING Ofganic compounfis-eh human
hgalth? p .

2 Whal ana}ytualpré:edurcs shoutd
be used w0 monitgr finished drinking
water to assure tha} any Primary Drink-
ing Waler Regulallons <dealing wilh or-
gahies are met3—

3 Because some of these organic com-
pounds aig-formed during water treat-
ment. what changes in treatment prac-
tices are required to minkmize the for-
mation of these compounds in tieated
water? . .
.4 What Lreatment technoiogy must
be applied to reduce contaminant levels
w concentrations that may be specified
in the Primaty Drinking Water Regu-
lations?

This research will lnvelve heaith-
effects and epidemiciogical studies, in-
vestlgations of anaiytical methodo]ogy,
and piiot plant and l%cld studies of or-
ganic rerhoval unit! processes  Bome
phases of the research are o be com-
pieted by the end of this year. while
much of the.remainder are to be com-
pleted within the next calendar Year

As soon as sufficient Information s
derived {rom ifle moniloring program
and related research. the fnterim Pri-
mary Drinking Water Refulations will
be amended so that the organle chemi-
cals problem can be ficalt with without
delay e monitoring process will be
complet€d within 1 ¥cau

Duning the interim pernod, Whlie sat-
sfactoly MCL's for organic contamina-

stion tn drirking water are being devel-

bped EPA wiil act In specific cases where
appropilate ta deal with ofganlc con-
taminatlen If the EPA monitoring pro-
gram reveals serjous specific cases of
contamination, EPA wiil pork with State
and jocal authorttics fo ldéatify Lhe
souji€ and nalure of the problcn_x m;ud w
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.

The pubtd notice requirements pto.
postd in, § 141 32 did not disunguish pe-
tween conintunity and non-comuiunity
‘public water systen~ They wouldfhave
required that public potiee of fon-com-
pliance with applicable regulations pe
made by, newspaper: In water bills and

* by other media Jor 21l public nater sys-
, tems These requirements 'are, ingppro
_priate and InefTective in the cse of most

non-comunity nater systems Those »

systems principally serve transtents who
do not receive water biltd from the sye-
tem and who probably are not exposed
skgnificantly to the local media A more
.effective approach would be to require
notice that 'fan inform the transignt
before he drinks the system < water and
thereby th wamn the translent and
provide at¥incentive Lo the supplier of
water tofremedy the viotatlon Accord-
ingly Section 141 32 &< adopted provides
that in the gase of non-community sys-
tems the entity with primary enforee-
ment responstbllity <hall require that
nouice be glven in a form and manner
that =1l {nsure that the public using
the DPublic water system is adequately
nformed |
The proposed public notice require-
ments also fafled to distinguish between
different tyges of wvlations ¢f the In-
terim Primary Drinking Water Regula-
tions Mince the urgeney and importance
* of & potice varies according to the nature
of the violation involved § 14132 as
promiulgated seeks to match the type of
notice required with the type of violation
tnvolved Written notiee accompanying
& water bill or other direct notice by
mall is required for all violations of.the
regulations including violations of mon-
itoring requirements and for the grang
of a variance or edemption In saddition,
notlice by newspaper and notificatiqn to
radio and televizsion stations is r ed
whenever 3 maximum contammant {evel
13 exceeded, or when the entitv yith
primary enforcement responsiblity re-
quires such broadennotice

Quatiry CoxTaoL aNp TestIne
Paoceoures

Bection 140171 of the Act defines
“primary drinking water régulation” to
include “quality contfol and tes¥idg pro-
codures ™ The Dromulgated regulstions
include testing requirements fox each
maxlmum cofitaminant level. Intluding
check samples and special samples in
sppropriate cases The regulations also

g . -

v RULES AND REGULATIONS

I

A key clement of Quality contiol fu
public water syvoloms % accurute lubora-
tory anzlivsls Bection 141.28 of uie regu-
Iaons provides that anziyses coudutied
for the purpose of delernuning com-
pliance ‘with maxanum contayninant
levels must be conducted by a laboratoly
approved bysthe entily with priniaiy eu-
forcement responsipilily EPA wnill de-
velop &g s20n a3 pos<ible, 1n coopeiulion
wilh the Stales and 4ther inlcrested
parties critena &nd procedure<pr lab-
oratory ceriifitation A Siate with pri-
mary eunforcement responsibility will
have a laboralers cerufied by EPA pur-
suant to the Prescuibed criterid and pro-
cedures and in turnn will ¢ty labora-
tories within the State

Record-keeinry roguueictids aud re-
poris to the State also sl u- It n
guality eontrul cfforts

REcORD-KEEPINC

Adequate record-Xeeping L noeressar
for the propor opiation and adnuniatra-
tion of & public water system- It 16 also
important for prividine iform:tion to
the'! public Providiw -appropllate dain
for Inspection and enforcement nctivilics
and providing informafie on » hich fu-
ture regulations can be based Accord-
fngly a new § 14133 bas been added to
the regulations to reguire that ¢ich pub-
lic walter system mamtais records of
sample analvses and of actions Lo catiect
violations of the I'runar, Dhinh i Water
Rerulgtions

ECONOMIC aND COST ANALYSI~

A comprehensive cconomics «tudy has
been made of the Interim Frimar, Inink-
ing Water Regitlntians This <ludv esti=
mates the costs of the regylativu, ¢valu-
ales the potentiai economic inP v t. and
considers possible malerial andd  labor
shortages The resulls of thas &) dlvsas are
summarized here

Total Investment costs Lo Communily
water systems Lo achieve comphiance
with these regulations ate cstimailed to
be between $1.059 and $1.965 mililion It
Is estimated that non-commuiily svs-
tems wul invest an addition.ad $24 nuiliion
The range of the esumate 1s due to un-
certainty as to the design flow that wili
be used tn tnstallifig treatment factlities
Systems not In compllanfe will Lave to
consider sizing their new components to
refiect average dally flow conditions. or
maximum daity flow conditions iy cases

“where 8ystem storage is nof adequite

This tnvestment will Le sPread over
several Years Investor-owned syfstems
will bear about one-fourth of these costs,
and‘publicly-owned systems the remain-
der Itis not anticiPated Lthat systems will
have dificulty financin; tﬁhgsc capital re-

vt .0 39309
sagnficantl, alfudted For Uwso u o an
E¥sleds servine 10,000 persons o1 more,
the avelage ol treatineid (ost per
capito may increose from less than $1 00
for systems requiring disinfectivts and ’
lead control tu between $1%5 to $35 for
coutrol of iurtndity aud heavy metal ge¢-
woval For «weleiniderers ing less than 100
Persons the average annual per eajats
costs of disinfestion lead eondrul and
fluoiide arcuuc removal are eclimgiled to
be beiween $210 and $11 8% However M
tuibidity contiol 01 peavv melal removai
were requiicd 1 atsyvsiem of tils size
then eosts a1¢ expucled 0 range from
$52 Lo $217 j4r veu pel capita EFA I
e of th serigu *potentlad cootiomic
HmPact on us s k&wv small svstens
However liw legiskeihve hiskory specilies
that the f4¢ ulations <hould be based on
costs that i be renunably ulvided by
Tar,e metop it we o1 10y Juhal tstems
Furthsr coononte cvalurtion of these
systenis 18 beiy cuncucted and realistie
options for thes «mnll svsiens mie boing
reviewed Option thavwill be under con-
sderalion mclude less costy treatinent
techinolorie fommalion of reglonat svs-
eniks  and u-r 0f alerna'ine water
sotlices Todudnid wnd commernial users,
wither pivudime theit onn water or
u~in public sy-tonis gre it expocted
o be swuhcant. affectcd by Lhese
resul tbions * e

Po<able tontramnts totthe unplemens,
t.ftion of the mterim primary regula-
tuons weire oxamined Although ther®
will bc anincres-¢ in démand foi chem-
iIr = .manpoarr Yiborplorier and con-
etrurtion of 'roatnient facilaties 1t L not
anticspaled Lhit any of these factors will
Le & yerrou~ ohstaric 0 implementtion
of e ro,ulilion Tyl U 1€ enable
tune frami

For the reason oiven above Chapter
40 of the Cnde of Federl R&gulations s
hereby ameneded by Lhe addition of the
following new Part 141 Thece regula-
tions will ake effort 18 monih- after
promuleation 4
Lit i% bereby woruficd Lh Al the econamic snd
MRALIONAT) 10 PaLls wl LiItW FEguaiadivns
hare been warefully eval ated 1n accordance
with ExecutivesOrder 11821)

Thated December 10 1975
F 4 RussEwl £ Train

Admmistratur
Subpart A —Genaral

Sec . e .
141 Applliahility

1412 Denritions '
1413 vl e

MY 4 Variapces and exernptions ' P
1443 SBiting requirsments -
J418  Effeciive dnve .

Subpart ﬂ.—ga:lmum Centaminant Levels

specily the procedures-to be followed in quirements g :

14111 Maximupm contaminarft levels
analyzing samples for each of the maxli- In annual terms natlonal costs arec ox-+ ¢ :nomaﬁlc thr:m:cn: Jevels for
g'lu‘::‘; :C;ﬁ't:’g\ :u'(;‘;lgmm tgra‘:l;’ pected to be within the following ranges 147 12 Maxtmum coataminant levels for

organic chemicals

83 advances are made tn anatytical meth-" Inmilions 4., 4y Nurfmurn contaminant Jevels for
ods For example réferences to “Stand. Cpilal costs $145-247 turbldiy ™ - .

srd Methods for the Examination of CPtreiiens aad maintensne 253 263 14) 3¢ Meximum microbivlogical coniami.
Water and Wastewster™ are to the cur- o o1 e (routine only) 13 Dant levels

rert, 13th sdition. but these references e | LR 4426 543 """""“;".%'.2':.'.‘.‘.'.‘."..‘“?:“ Anstyticat

will be changed to cite the 14th edition  Although these aggregate NGUres Are 14131 Microbiological contaminant sam-
when It {s avaflable In the near future _large, most watler consumers will not be pluoE sud anaiylical requirements

I '
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1 et 20 TurbtdiLy sampltng and ansiytical

. ! requirementa .
141 23 Inorganlc chemical aampling and
anaiytical requirements N
and

RULES AND REGULATIONS

L]
th) “Non-community water.gystem™
means & public water system that is not
& commupity water system '
(f) ‘Sanitary survey” means an on-
site review of the water source, {acili-

.
o

iv )
The US Envitonmental Protectioh
Agency will not seek to override langd use .
*decisions affecting public water systems
$1Mng whicll are made at the Stale or lo-
cal goveriment levels

344 2¢ Organic chemical - sampling
analylical requiremer tt ties. equipment operation and mainte-- 8 110.6  Effectived —_—
141 27 Alternative analytical techniques nce of a public water system for the— : eclive dage.
14128 Appr ved laborsturles purpose of evaluating the sdequacy of. The regulations set forth in this part,
4120 Moniioring of conkeruliie public  gueh source, (:;—,mues equipment. ap- shall take eflect 18 months after the date ’
water aystems erauog ahd mafntenance for producipg of promulgation
Subpart D—Reporbng, Public Notifcation, snd  and distributing safe drinking water .
Necord keeping (g) “Standard sample” " means the Subpant B—Maximum Contaminant Levels
1413, Reportiig requirements aliquot of finished drinking water thatis § 14111 Maximum contammant Juvels
i41 32 Fubllc notificatlon of varlances ex- examined for the presente of coliform for snorganic chemcals,
? emptions  and  DOR-COMPUANCE  ponperin . .
with regulstions * thi State” means the agency of th (a) The maximum contaminant level.
141 33 Record nisintenance State goverpment &hich ﬂhg ;ul?lsdlce for nitrate is applicable to both commu-
AuTioRrTT Secs 1412 141490645 a0d 1450 (o0 oyer public water syst.:;ls During mt,:fewa.t.e:esys Th pand non-community
of the Publlc Health Service ATl 88Stat 1680 o' ol 4" ohen 2 atote doss h water systems The levels for the other
{44 USC 300g 1 3J00g 3 300j-4 and 300)-9} Tot have [norganic chemicats apply only to com-
prumary  enforcement  responsiblity munity water systems Compliance -ith
, . *  SubpartA—General pursuant Lo Sectlon 1413 of the Act. the , nfaximum céntaminant levels for inor- .
§.0411 Appheabiluy. term “State” means the Regional Ad- ganic chemicnls ls caiculated pursuant to
" -Thls part estadlishes primary drinking ministrator, US Environmental Protec- §14123
s ink1 tion Agency R R
water seégulations pursuant o section tii "Supplier bf water" means any co:‘ubt;m.ri'h:niollg‘:l? %o: xi:oﬁ-hgfﬁ?gmmuﬁ
1412 o¥the Public Health Service Acl as person who owns or operales a public 1 thr}'th fluoride g em
amended by the Safe Drinking Water water system cals other than fluor Level
Act (Pub 1, §3-523), and related regula- ¢ m”ugmn;.
tions applicable to public vater yystems S 1113+ .Coveruge. *  Contaminant , pet liter
§111.2 Defisnions. This part shall apply to each public Arsenle ... ... —- 005
. Water system unless the Dublic water Barlum o oo ool 1
As used in this part the term system”meets all of the following condi- CRAMIUM - meemovmmee o e o 010
/ Aar “Act’ means the Public Health tions Chromium eo.e._.. S, o5 ,
Service Act &5 amended by the Safe fl Lead ol emmeoeo a0 06
- Drinking Water Act Pub L 93-523 Sl O st &0 Mereary L1111 I 0 00
ibi  Contarminant ' means any physi- it Nitrate (08 N)ooooooou . 10
» collection and treatment facilities): Selent oL -
cal chemical. bwlogical or radiological —“(b) Obtains all of ils Water from, BUt  greer o TITTTTTTTTTTIInTmems oo
substance or matler in water , . is not owned'or operated by a public wa. ~ TTTTTTTTTTUTmITotTmmeroeoes s
rer Maximum  contaminant level ' ™ .. system to which such regulations ici When the annual average of the
means the maximum permissible level of apply maximum dally air temperatures for the
»a contaminant In water which ls de- 1¢1 Does hot ~cil water to any person, location in which the dommunity water
hvered to the free flowing ouljet of the »apd system 13 situated s the following. the
wtimate user of n public water system, 1ds Is not a cairier which conveys maximum contaminant levels for fluoride
except in the case of turbidity where Uie  pascengers sn interstate commerce are, .
maxiunm permissible level is measured . e — — —
at the point of entry to the distribution §141.4 "Varnances and exemplions. T peratint Letel .
system®Cdntaminants added to thé water  yarjances or exemptions from certain rita Prpscos Coiae - rdlipram,
under circumstances controlled by the provisions of these retu]at)om may be .‘I]“.ﬂh”t_ et hiter
user except those Fesulling {rom'cofro-  granted Yursuant to Sections 1415 and M
sion of plping and plumbing chused DY 1416 of the Act by the entity with™Pri- 351053 ™ [3irris ™ iy
. waten qualily, are exclyded from this  mary enforcement responsibility Provi- &1 to &M Wiwite 10
.~ dehiniton : stons under Part 142, National Interfm foilo0¢ Hieas 1y
(d} «Person’ meaps an individual, Primary Drinking Water Regulations 3w 'os BItod > )u
corpuralion, fompany, assoclaiion, part- *Implcmentation—subpart E (Variances:
nership State, municibality, or Federal 4nd subpailt F  (Exemplions)—apply § 141.12y Maximum contaminant levels
aa'em‘y . ' where EPA has primary enforcement fqr organic chemicale.
ter ' Public water system' means & responsibility The followln th -
s g are e maximum con
't system r the provision to the DUblic § 1415 s“|||‘ requircinents, taminant levels for organic chemicals
of piped water for hliman consamption, They apply only to. community water
i such systen has at least fifteen service  Before a person may enter Intd & fi- oo™ Compliance with maximium
conneclions or regularly serves an aver- nancial commitment for or Initlate €ON- ‘o0 mingnt teyels for organic chemicals
age of at least twenty-five individuals struction ofes: new public waler system ' .l nared pursuant to § 141 24
dadly. at least 60 days out of the year, or increase the capacity of an existing
?'-;‘;Tt‘ ‘:- lt.n ‘&d::c”a::ld, datsntyl EO::EC"?:- public water system, he shall notily the mfﬁ;::-m
reatment stor ribution fa-
ciliticselinder coritrol of the operator of State and. to the extent practicable. - per liter
f such <ystem and used primariiy jn con- avoid Jocating part or all of the new OF  (a; Chiorinated hydiocarbons
nection! with such system and 2, any e¢xpanded facility at a site which Endrin {1.23.4,10, 10-hexachlore™ 0 0007
collectron or prétreatment storage facill- 12) Is subject to a significant risk ”;P?ﬂ" 4;1 4a.5.:1.§;-«;:-
tes not er such control which are 4 hydro.l 4-endo endos38 - di- !
rom earthquakes, floods, fires or other methano naphthalene)
used primarlly in connection with such Lindsne (12345 6-hexachloro- 0 004
- system A public water system ls either . disasters which could cause & breakdown cyclohéxane, gamms tsomer) .
a ' community water system” or & "non-  of the public water system or & portlon 0o comior  (LLA<Trichloro- 0t *  °
cominugily water system ™ i thereof. or 2 2 - bis (p methoxyphenyl] .
. ms't',c t'temlt.v 'tm»er shvlltgm" m;lﬂ; (b) Except for Intake structures. IS *  .tnane) L .-
public Water system which serves a y §
feast 18 service connections used by year~ Within the floodplain of 2 100-year lood  Toraphene  (CM,.C1 Techokeni 0 008
. roundzsr}sldenls or regularly servcohg‘l; or is lower than any recorded high tide £hlorfinsted <amphene, 87-69
L’ Jeast 25"yegr-round residents where Appiopriate records exist percent chlorh!e} .
. - . #y
. ; 3 - .

. x 10-32 FIDERAL REGISTER VOU 40, NO 248—WIDNISDAY, DEIEMILR 24, 1975 , '
ERIC* R e .00
. . < b , a

-




#

ERI

Aruitoxt provided by Eic:

» -
(b} Chlsroplienoxys

24-0 "124-Dichlordphenoxyace 0 1
- tle actdy

24,5+TP Silvex 124 5Trichioro- 0 01

« pheuoxypropionis ald) -

§ 113 Maximum rontanunant Ievels
fociurbulity .

The maximum contaminant leveis for
turbidity are applicable to both commu-
nity water systems and non-community
water sydiemns  using  surfacé’, waler
sources n whole or {n part The maxi-
mum contaminant levels for turbidity
in drinking water, measured 4t a repre-
sentative Qutrv point’s) 1o the distfibu-
tion syste.s are
~iar One turbidily. unit (TU), as de-
termined by & monthly average pursuant
to §14122 except that five or fewer
turbidity units may be allowed if the
supplier of watar can demonstiate to the
State Lthat the hicher tulbidity does not
do any of the following

11) Interfere with disinfection,

, 12 Prevent .naintenance of an effec-
tive disinfectant agent lhrmﬁghout the
distribution system, or

£3) Interfere with microbiological
determinations

(b)y Five turbidity units based on an
average for two consecutive days pursu-

ant to § 14122 .
§ 141 1Y Muximum mi&roiuolos-rnl ¢on-
gamunant levela. .

The maximuim contaminant levels for
coliform bacterta, applicable to come-
Nunity water systems and non-com-
munity water systems. are as follows

(a) When the membrane filter tech-
nique pursuant to §14121¢(a) is used,
the number of coliforin bacter:a shall
not exceed any of the (allowing

(1t Ozge per 100 milliMters as the
arithmetie'mean of all samples examined
per month pursuant to ¥ 141 21.(b) or
(ch:

(2} Pour per 100 milliliters in more
than one sample when less than 20 are
examined per month. or

(3) Four per 100 milliliters in more
than five percent of the samples when
20 or more are examined per month

b) (1) When the fermentation tube
method and 10 milllliter standard por-
tlons purzuant to § 14121¢a) are usdd,
collform bacteria shall hot be present In
an¥%of the following

(1} more than 10 percent of the por-
tions In any month pursuant to § 141 21
(b or t¢);

(41) three gr more partions in more
than one sample when less than 20 sam-
ples are examined per month® or /

{iih) three or more portions in more
than five perctht of the samples when
20 or miore samples sre examined per
monih .

() When the (fermentation tube
method and 160 miililiter standard per«
tions pursuant to ¥ 14121ia} xre used,
coliform bacteria shall not be present In
any of the following .

() more than 60 percent of the por-
tions in any month pursuant to t14121
(hyor te);

(1) five portions In more than one
sample when less than five samples are
examined per month of
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fiin  five portions in more than 20
percent of the samples when five or more
sainples are examined per month.

te) For community or non-community

systens that are required to sample at a
rate of Rys than 4 per month, compli-
ance with paragraphs' (a),f (1), or
(b1 12) of this section shall be based upon
sampling during a 3 month period, ex-
cept that at the discretion of the State,
compliance may be based upon sampling
during a one-month period

Subpart C—Monitoyng and Analytical
Requirements

§141.21 Microbologieul
samphng  and analytical
menis. -

(a) Suppiters of water for communitly
water systems and non-comrmunily water
systems shall analyze tor coliform bac-
teria for the purpose of determining
compliance with ¥ 141 14 Analyses shall
be conducted iy accordance »ith the an-
alytical recomnrendations set forth 1n
“StindardaMethods for the Examination
of Water and ,Wastewater,” American
Public Health Assoclation, 13th Edition.
pp £62-688, except that a standard same
ple size shall be employed The standard
sample used in the membrane filter pro-
cedure shall be 160 milliliters The stand-
ard sample used in the 5 tube jmost
probable number (MPN) procedure (fer-
mentation tube method; skall be 5 times
the standard portion The standard por-
tion is either 10 mulliliters or 100 milli-
Iters as described in § 141 14 tb) and ¢},
The samples shall be taken at points
whlch are representative of the condl-
tions withih the distribution system

b4 The suppller of water for a com-
munity water system shall take eollforn
density samplés at regular time inter-
vals, and in number proportionate to the
population served by the system In no
event shall the frequency be less than as
sef forth below

conteminant
require-

Minimum number of

Populailon served samples per mohth

3301 0 4,100 e
490120 5800, ... ... [ .-

851 to 5400 10
9 401 to 10,300 1
10301 12
11,008 to 12000 o eeaoa 13
12061 to 12,000_ . 14
12,901 to 13,700 15
13,701 16
14 801 17
15,501 to 14,300 _ (18
15391 1%
17201 20
18 i01 21
18.901 0 19800 _._. - 22
19 801 23
0701 24
1,501 23
22301 24
23201 , 21
24 001 to 24.000____ 28
24 901 1o 25000 29
25.001 30
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28,001 t0 33,000 - oooann .. . ws
3I00Fto 31000, ..o e __ ema 13

70 001 to 76 000
T 76 001 to B3 000
83001 to 50000 __
90 001 to 96 000

96001 £0 111000 . w \oeorimanman 100
111001 to 130000 __._..______ 10
130 001 to 160000 .. camee ae 120
160 001 to 190000, .. ... damonn 130
S190 001 o 220000 _________ 140
220001 ty 250000  ___.__ 150
250001 to 290000 ... 180
290 001 to 320000, . _____ 170
%20 001 to 46Q000 | __ 180
360001 tw 410000 _ 199
41000) to 450 000 __ 200

450 001 to 500000 210
560 00F to 550000 .. 220,
S50001 Lo 500000, . ______.._.___. 230
6noudl o 660000 L . ________ 240
660001 to 720000 __  _ __ _______ 250
720001 to T8OMGO L. . .o .., 260
480 001 to B40.000 e e tmmma 270 '
BiUGoteto 910000 | _____ Lo 280
210601 to 970000 _ .. ____.. ) .. 200
970601 to 1050600 ____.____ . 300
1050000 o LI40GO0__ . ________. 310
L0003 to 1230000, . ... .... 320
1230001 ¢ 1320000 .. ________ 330
1320001 to 1420000 ____._.______ 340
1420001 to 1520000, .o aen __. 350
1420001 Lo 1 636,000 feeemcemes 380
- 1840001 L0 1730000 __________ - 370
1930001 Lo 8500000 ____________ 380
1850001 to 1970000 ___._________ 320
1970001 7 20G0GO0_ .o oo . .. 400
2050001 102210000 _________ U 71
22760010 2810000 . _  ___. _ _ 420
2510000 to 29000, . ________. 43
29% 091 tq 3020000 .. __________ 440
3020.001 to 3320000, - _ .. _....._ e 450
3320001 to 3620000 _________. - 450
3620008 tc 3960000 _ .. __.__. 410
3960001 to 4310000 ______.___ 480
4310701 to 4690000, . __. [ 490
4630001 Oof more . ________ —- 500
Based a hjstory of no coliform bac-

terial contarmnation and on a sanitary
survey by the State showing the water
system to be supplied solely by a pro-
tected ground water source and free of
sanitary defects. & commurrity water sys-
tem serving 25 to 1,000 persons, with
written permission from the State, may
reduce this sampling frequency except
that in no case shall it be reduced Lo less

than e; per Quarter
[[F] e supplier of water for a non-
communitly water system shall sample for

collform bacteria In each calendar quar-
ter during which the system provides
water to thie public¢ Buch sampling shail
begin within two yesrs after the eflective
date of this part. If the State, op the
basis of a sanitary survey. determines
that some other frequency !s tmore appro-
priate. that frequency shall be the fre-
quencd required under these regulations
Such frequency shaill be confirmed or
chariged on the basis of subsequent
surveys,

{d) (1} When the coliform bacteris in &
single sample exceed four per 100 milli-
Jiters (4 141 1442) ), &t least two consecu-
Uve daily check samiples shall be collected
and examined from.the same sampling
polat. Additional check samples shall be
collected daily. or &t a frequency estabe
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Hahiedd Ly Lhe State untll the results ob-
tained from at least two. consecutive
chetk samples show less than one coll-
foim bacterlum per 100 millillters

121 When coliform bagteria occur in
three or more 10 ml porflons of a single
sample (§ 141 14tb1(]rd, at least two
consecutive dally check samples shall be
collected and examined from the same
sampling point Additional check samples
shall be cojlected dally, or at & fréquency
estabilshed by the State until the results
obtained from at least two consecutive
check samples thow no positive tubes

13) When goliform bacteria occurin all
five of the 100 mi portions of n single
sample (f 141 14¢b'i2)) at Jeast two
dally check samples shall be collected
afd examined from the same sampiing
point Additionsl check samples shall be
collected dally or at a frequency estab-
lished by the State, untll the results ob-
talned f{rom utl least two consecutive
check samples show no pasitive tubes

t4) The lgcation at which the check
samples were taken pursuant to para-
graphs 1<t 11y 121 or 13) of this section
shall not be eliminated from future <am-
pling without aPproval of the State The
Tesults from il coliform bacterial analy-
ses performed pursuant to this subpart
except those obtained f{ror check sam-
sples and spectal purpose sargples shall be
used to determine compliance with the
maxtmum contaminant leve! for collform
hacteria as establlshed in § 141 14 Check
sampjes shail not be included iIn calculat-
Ing the total number of samples taken
ea¢h month to determine compliance
with § 141 21 by or ic)

(&) When the ‘Presence of coliform
bacterta in water taken from a particular
sampling point has been confirmed by
any check sainples examined as directed
in patsgraphs idy (1) 12 or (3 of this
section, the suppller of water shall re-
port 10 the State within 48 hours

' When a maximum: contaminant
level set forth In pnr:g;l:hs (ay (b) or
fcy of § 14114 1s excfeded. the supplier
of water shall rebort to the State and
nolly the public.as Dres-cr!‘bed in § 141 31
and {14132

g} Bpeclal purpose samples, such as
those taken to determine whether dis-
Infecton Practlces following pipe place-
ment, replacement. or rebair have been
suffictent. shall not be used to determine
complisnce with § 141 14 or § 141 21 (b}
or (¢)

th) A suppller ‘of waler of & com-
munilty water system or & non=com-
munity watler system gy, with the
approval of the Sfaté ard based upon &
sanitary survey. substitute the use of
chlerine residual monltoring for not more
than 15 percent of the samples required
to be taken by .parsgraph () of this
section, Provided, That the supplier of
water takes chlorine residual samples &t
points which are representative of the
conditions within the distribution sys-
temt at the {réduency of at feast four for
each substituted microbiological sample
Therv shall be at 1east dally determins-
tions of chlorine residual VWhen the sup=
Pller o! water exercises the option pro-
yided in this Daragrsph hy of this
section, he shall msintaln no less than
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02 gg } free (hiluiine thronghout the
public water distributlun system When &
particular sampling 'point has been
shown to have s {ree chlorine residual
lessthan 0 2 mg 1. the water at thaWloca-
tEn shall be ritested as soon 8% prac-
titable and in anY event within one hour
If the originhal analysls i8 confirmed, this
fact shall be 1eported to the State within
43 hours Also 1! the analysis Is con-
Nimed, & sample*for eoliform bactenial
analysis must be collected from that
samphing point as soon as pPracticable and
prefeiably within one hour. and the re-
sults of such analysis_reborted to the
State within 48 hours alter the resulls
are known to the suppller of water
Anclyses for 1esldual chiorine sHall be
made in accordance wih “Standar

Methods for the Examination of-Waté:
and Wastewater, ' 13th Ed, pp 129-132
Compliance witly the maxiunum con-
taminant levels for coliform bacteria
shall be detesmined on the monthiy mean
of quaiterly nean basis specified 1n
£ 141 14 including those §amples taken
as a 1esult of fatlure tpméintain the re-
quired chioiii e 1esidul level The Stite
may withdiaw lts apprBval of the use of
chlorine iesidual .ubstitution at any
time

§13122 Turleduy sumphng und “an-
alvt ol roquareinents.

18 Samplesshall be taken by supbllels
of water fo1 bolh community water sys-
tems and nol-community water systems
at a representatlvc entry Doint(s) to the
water distiibution systeni at least ondce
per day, for the purpose of making tur-
bidity measuiements to determine com-
pliance with § 141 13 Thec measurement
shall be made by the Nephelometiic
Method In accordaMte with the 1ecom-
mendations set forth in ' Standard Meth-
ods for the Examination of Water and
Wastewater, American Public Health
Assoclation, 13th Edtition, pp 350-353, or
"Methods “for Chemical Analysis of
Water and Wastes,” pp 295-293, En-
vironmental Protection Agency, Office of
Technology Transfer Washington, DC
20460, 1974

fb} If the result of a turbidity analysis
indicates that the maximum allowable
limlt has been exceeded. the sampling
and measurement shajl be confirmed by
resampling &s soon as practicable and
preferably within one hour If thc repeat
sampble confirms that the maximum al-
lowabla limit has be¢n excedded, the sup-
pller .of water shall repoit to the Stale
wlithin 48 hours The repeat sample shall
be the sample ustd for the purpose of
«calculating the monthiy average If the
monthly average of the dally samples
exceeds the maximum allowable limit, or
i the average of two samples taken on
consecutlve days exceeds 5 TU, the sup-
plier of water shalil report to the State
and notlfy the public as directed In
§ 14131 and § 14132

(c) Bampllng for non-community
water systems shall begin within two
ycars after the effective date of this part

td) The requircments of this § 14122
shall apply only to public waler systems
whtich use water obtain#d In whole or In
part fidfA surface sources
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tar Analywes for the purpose of* de-
torminine compliance wiehi $141 11 are
requned as lollows

11 Andlyses for al! community water
systems utillzing surface water sources
shall be completed within one vear fol-
lowing the effeetive (Jate of this part
These analyses -hall be repeated at
yearly intervals ’

121 Analyses {o1 all esmmumty water
systewns  utillzing oply ground water
sourccs shall be completed within twe
yeme_ffmmig the eftective date 6! this
patt [hese analyses sliali be repeated
at thiee-year inteivals

13+ F&1 non-community water ¥Ystems
whether supplied by surfare or ground
water sources analyses for nitrate shall
be completed within two years folloning
the effective date of thi part These
arlsses shall be repeated at intorvats
dotermined by the State

Tbe If the re.ult of an attlhvsis miade
pul~uant o paiaciaph 120 mdicates that
ihe level of any r ntaminant Jisted
® 141 1 ex:eeds the muaximum contam-
mant level the subplisar of water shall
report to the State within 7 days and
nutinte three ndditonal analyses at the
St saipling pont within ont month

¢y When the average of four analyses
alacte puisuant tobpmai'xaph by of Yhus
sectlon, jounded to the -aome number of

ignificant figures 4> the muximum con-

Luminant Jevel for the substinye in ques-
tion (xcecds the niaxunum contaminant
level (hi supplics of water shall notify
the State huisuant to § 141 31 4nd give
notice tp the public puisuant Lo & 141 32
Momtonug after public notificatton shall
be .l a frequency designated by the State
4nd shall contlbuc yntil the maximum
contanunant level has not been exceeded
in two successive samples or untll & mon-
ftoning schedule as a eonditiori to a
vallance exemption or enforcement ac-
ticn shall become effective

tdi _The prowisions of paiagraphs (b}
Land fLi of this section notwithstanding.
eompliance with the maximum contam?
inant jevel for mtiate shall be determined
on the basis of the mean of two anglyses
when a level exceeding the maximum
contaminank tevel for nitrate Is found,
a second analysis shall be Initlated within
24 hours, and 1! the mean of the two
‘analyses exceeds the maximum contam-
inant level, the supplier of water shall
report his indings to the State pursuant
to § 14131 and shall notify the public
Pursuant to § 14] 32 LY

t¢) For the initial anal¥ses required
by paragraph fa)i1v (2 or 13y of this
section data fo; surface waters acquired
within one sear priordotbe effective date
and data for ground watérs acquired
within 3 vears prior to the effective date
of this part may be substituted at the
discrefion of the State *

1 Analyses conducted to deteimine
comphance with § 741 11 <hall be made
in aerordance with the Iollowing
methods )

111 Aisenic -Alomic Absoiption Meth-
od, Methods fur Chemical Analysis p!
Water and Wna.les pp 95-96, Environ-

g
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nientai Protectlon Asency Office of tection Agenw Office of Technology ~ techniQue may be employed An allerna-
'I‘eehnol;)';;y Tiansfer Washington DC  Transfer Washington, DC 20460, 1974, *llve mhhlgutea S'Iallll be 3520:)1-3:’1:0‘?!1’13
20460 1974 . . ¢ it is substantlally equivalen lie

121 Barsum—Atomic Absorption'Meth- § 111 E; o{‘l""';‘r ""f"';:"ﬂ saniPhng  (eaceribed test 1 boOth precision and ace
od -Standard Xethods for the Exami- and analylical Fequirements curacy as'lt relates Lo the determination
nation of Water arfk Wastenater *13th 1as An analysi:sl substances lor tife of compliance with any maxmum con-
Fdition. pp 210-219 or *Methods for Puipose of deternuiing complianee with  taminant level The u ¢ of the alterna-
Chemidal Analysts of Water and Wastes ™ +§ 141 12 shall be made as {ollows tive analytial techruQue shajl not de-
pp 97-98 Environinental Protection +41 For all cominunily water ststems  (ease the liequenc. of mmunilonug le-
Agency Office of Technoloty Thancfer, ulilizing surtace waler sources analyses quiied by this part

Whashington DC 20460 1974 shall be cpinpleted within one year fol- -
(3) Cadmlam-—Atomic* Abwiption lowing the effective date of this part §14128 A"p."’“‘“"l'“"“""'f' -
Method, "Standard Methods for the Ex- Samples analyzed shall be coliccted dur- For thic purpo.-¢ of detenmning rom

amination of Water and Wastewnaler ing the peitod of the year designdied by plianee with § 14121 Unough & 14127 ~
13th Edition pp 210-215 or Methods the State as the pertod when contami- samijles may be considered only I they
I for Chemical Analysis of Water and nation by pesticides Is most hikely to have been analyzed bs a laboratory ap-
Washci = pp 101-103 Environmental occur These analyses shall be repeated poved by the Stat# except thai mess-
Protection Agency Office of Tectinology at Intervals specified by the State but urements (o1 tmbadite und fiee chlorine
= T.anster Washington.DC 20460 1974 in no event less liequently than 2t thieg teadual may be performed by an' per

(4) Chromium—Atomic  Absofption jear intervals . son arcehtable to the State
Method, ' Standard Mcthods for the Ex- 12) For communnty  water oy stems 111 29 Mona N .
amination of Water ond Wastewater.” utiizing only giound water sources k I|,, wl"u:,:::::f of couscouine jub

13th Edition. pp 210 215, or ‘Methods analyses shall be completed by those sv - ,
for Chemical Analysis of Water and tems specificd by the Statq Wlien a puklic waler syslem subphies
Wastes " pp  105-106 Euvironmendal ' tb) If the result of an analviis made A1 Lo Oue or mare othier public water
- Protection Agency Offic of Technology puisuant to. paragiaph (ai of this sec- cvslemis the State may inedlfy the moni-
Tianser Washington DC 20460 1974 « tion indicates that the Jeval of any con- 101hg  requicements nnrosed by tins

15) Lead—Atomic Absorption Method, tamnant listed in §&d112 exceeds the ! ut to the extent thit the interconneg-
uStandard Methods (o1 the Examina-* maximum contamn level the sip- wn of the svsems Jusifies treatmg them /
tion of Water and Wastewater " 13th Dliet of water <hall repoit to the State " * imgple svstem for monitoung our-

Edition. pp  210-215 or “Methods [Pr Within 7 days and Lmiuate three addi-, sones Any modified hionitoring shall be
Chemical Analy«s of Water and Wastes " tonal analyses within one month ecndudted pnsuant to a schedule speci-

pp 1i2-113, Emironmental Piotection. ~ tc1 When the average of four anzlyses fied by the State dnd cotleinred 10 by the

3 Agency, Office of Technology Tiansfer inade putsuant @ parasiaph by of this Adminktrater of the US Exvironm utal -
Washington DC 20460 1974 ¢ <ection. rounded 0 the samic numbe of | iotection Akency '
(6) Meicury—Flameless Alomie Ab-  wgficand figunes as the maximum con-  Lubpart D—Reportipg, Public Molfication
sorption Method, Methods for Chiemical  tamnant level fo1 the substance in Qucs- and Record Keeping
. Analyus of Water and Wastes pp 118 tion ¢xcecds the maximum containinant P1E3L R =
128, Environmental Piolection Az¢ncy, level the supplier of water shall repott 5 1 bz 1apar mente.
OMee of Technology Tiansfer Wiash- Lo the State pursuant to § 141 31 and Bwve tar Dxeept where w <idrter repoiting
Ington. D C 20460, 1974 ° notice to the publie prsuant to § 14132  1¢Hiod IS epecified 1N thus parl  the
17) Nitrate—Brucihe Coloyinetiic  Monmtoning after punlic notification suali  ~uhilicl of walur <hall repoit to the State
Method, "Standard Methods for the Ex- be ala [ipquency designied by the State % whnn 10 days Irllnwing atect ineasule-
_amination of Water and Wastewater,” and shali continue until the maximum Ment o anmily ds 1eaqnred to he made by
, 13th Edition. pp 461-464 o1 Cadmlum contaminant level has not been exceeded this pai L the result, of that test meas-
Reduction Method, ‘Methods for Chemi- in two successive samples or unul a= W mentor analysis .
cal Analysts of Water and Wastes.” monitoimg schedule as a conditron to a ‘P! ThE sui Hoy nf v ater shall 1ot
pp 201-208, Environmental Fiotection vaiiance, exemption or enfoicemnent ac- iu Lhe State withyi 48 howrs thie {afluie
Agency, Office of Technolosy Tignsfer. tioh shall become effectine to combly with any bjlmary dinking
Washington DC 20460 1974 1d) For the mitial analysic 1oquilcdaat?ter reulition aneluding fetlure to
v (8) Selentum—Atomic Absorbtion by paragraph (als (i) and (2) of thi omply with monitonng icquiirumen
Method, "Methods for Chemical Analysis section, data for surface water acQuired ¢t furth m thik jart
ol Water and Wastes ' p 145 Environ- uthin one -year prior 0 the effective 1 The supplier of water 15 not re-

mental Protection Adeucy Office. of date of this palt and data for ground guied Lo 1eport anals Lical results to the
Technology Tianyfer, Washington D/C water acQuired within thiee yeais prion  Slule Nt cases wheie a State Jaboratmy

20460 1974 to the effectlve date of this part may pe veifoims the analysts and reports the
19) Silver—Atomic Absorption Meth-  gybstituted at the discretion of the State 't tilts 1o the State office which would
od, “Standard Methods for the Ex- {e) Analyses inade 0 determune con- Uo11DAIY receive sucl netificatlon 1 'm
amination of Water and Wastewater'. pliance with § i1 12a) shall be made the Suppller -
_13th Editlon, pp 210-215 or “Methods In accordance with ' Meihod foi O18ano- » ’
‘for Chémical Analysis of Water and chlorine Pestleides lu Industiial Efu- § 11132 Puble nottiranion
Wastes” p 146 Enviionmental Protece ents,” MDQARL. Environmental Pro- ta1 If & comumunity water .yst€m fuii
tion Agency. Office of Technology Trans- tection Agency, Cinuinnat,Ohio Novan- v cumply with an apj licable maxinumn *
fer, Washington, D C 20460 1974 - ber 28. 1973 'ontaminant level established In Subpairt .

1101 Fluoiide—Electrode Method [ Analyses made to determnie com- B fails o comply with an applicable
uSrandard Methods for the Examinatlon pliance with § 141 1201 shali be cone LesLinig procedure established tn Subpug t
of Watzr and Wastewater 13th Edltlon, ducted In accordance with Methods for C of this pait 1s granted a varianece py
pp 172-174 or Methods for Chumical Chiorinated Phenoxy Acid Herbicides |n 2D ®xembtion from an appllcable max|-
Analysis of Water and Wastes pp 65- Industilal Effluents,” MDQARI, En- mum contaminant level [alls Lo comply o _
67 Envionmental Proiection ArencY. visonmental Protection Agenty Quicin- wlith the 1equlrementls of any schedule
Offce of Technology Trahsfer. Wash- nall, Ohio, November 28 1973 prescrsbed pursuant to a variance or ex-
ington DC 20460 1974 or Colorlfetricr 5 empilon, o [ails to perforin any moni-
Method with Preliminary Distilation, 3 “l'|7 Alternative  wnabytnal il 400 equired puisuent to Section 1445
«Standard Methods [or the Examinalion nityes. 1a} of the Act. the supplier of water shall
of Water and Wastewater 13tF Fdition With the wrilten peimision of the notily persons served by the system of

+ pp 171-172 and1T4-176 or Methods for 8tale concurred in by the Administra- the fallure or grant by Inclusion of & no-

Ahemical Anaysis of Water and tor of the US Environmeutal Protec ~tice In the first set of water bills of the

‘7 Wastes,” pp 59 60 Environmnental Rio- tion Aweucy, an alternalive analytlkal s,stem lssued after the fallme or grant
L -

L4
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and Inany event by written notles within
three months Such notice shall be ro-
peated at least once every three meonths
s0 fong as the system's fallure continues
or the variance or exemption remains {n
effect If the system Issues water bills less
frequently than quarterly. or does not
issue water bills, Lhe notice shail be made
by or supplemented by anothet form of
direct malil.

tb) Ifa communlty water system has
failed to comply with an applicable max-
Imum contaminant level, the supplier of
water shall notify the public of such fall-
ure, In addition to the notifcation re-
quired by paragraph (a) of lhls,;ecuon.
as follows*

(1) By publicalion on not less than
three consecutive days in & newspaper or
newspapers of general circulation fn the
area served by the system Such notice
shall be completed within fourteen days
after the supplisr of witer leamns of
the fallure.

(2) By furnithing a copy of the notice
to the radio and television stations serv-
ing the area served by the system Such.
notice shall be furnishied within seven
days sfter the supplier of water learns
of the fallure.

(c) 1f the axea s+ived by & community
water system Is not served by a.dafly
newspaper of general circulation, notifi-
newspaper required by para-
graplt (b of this scction shall Instead be
given by publication on three consecutive
weeks In 4 weekly neuspaper of general
circulation serving the area If no weekly
or dally newspaper of gencralscircula-
tion serves the area. notice shall be glven
by posting the notice in post oMées with-

In timyarea served by the system.

(di 3 & non-community water sys-
temn falls to comply with ag applicable
maximum contaminant level established
in 8ubpart B of thi« part fails to comply
with zn applicable testing procedure
established In Subpart € of thiz part s
granted & variance or an exemption from.

« an applicable maximum contaminant
level. falls to comply with the require-
ment of sny schedule preseribed Pursa-
ant to & variance or exemption or falls to
perform any monitoring required pursu.
ant to Sectlon 1445(a) of the Act. the

pplier of water shall given notice of

such fallure or_grant to the persons

ed by the s, The form and man-

ner of such notice shall be prescribed by

State. and shall ijnsuge that the

publie using the svstem Is adequately in-
formed of the failurc or grant.

{e) Notices glven pursuant to this sec-

tion shall be written in & manner reason-
_-ably designed to Inform fully the users
of the system.'The notlre shall be con-
spicuous and shall rot use unduly tech.
nical language. unduly smasall print or
other methods which would frustrate the
purpose of the notice The notice shall
disclose all mnaterial facty.fcgarding the
subject including the nature of the prob-
lem and. when appropriate. a clear state-

-~ ment that s primary drinking water

regulation has been violated and any pre-
ventive measures that should be taken by
the public Where appropriate. or where
designated by the State. bilingual notic®
shalk given. Notices may include a bal-

e
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mced exphmtlon of the simnifleance or
es3, to the public health of the
lub.lect of hn notice, s falr explanation
of steps taken by the system to correct
any problem afid-the results of any addi-
tional sampling. 7
(1) Notice-to the public required by
this section fhay be given by the Stateon
behall of the supplier of ‘gg
(g) In sany instance In“which notiflea-
tion by mall Is required by paragraph (a)
of this section but notification by néws=
paper or to radlo or television stations
Is not required by paragraph (b) of this
section. the State may order the supplier
of water to provide notification by news=
paper and to radto and television stations
whén cireumstances make mors immedf-
or broader notice approprigte to
profect the public health.

§141.33 Rccord maintenance. -

Any owner or operator of a public
water system subicct to the provisions of
this part shall retaln on its premises or
at & convenlent location near Its prem-
ises the following records

(%) Records of bacteriological analyses
made pursuant to this part shall be kept
for not-less than 5 years. Records of
chemical analyses made pursuant to this
part shall be kept for not less than 10
years Actual laboratory r€ports may
kept, or data may be transferred to

(1) The date, place. a
pling, and the name of the persont who
collected the sample;

(2) identification of the sample as
whether (4 was & routine distributio
system sample. check sample. raw o
process water sample or -other special

purpose sam;}‘g,
(3) Date of*analysls:

(4) Laboratory and person responsible
for performing analysls,

{5) ‘The analytical technique/method
used; and

(6) The resuits of the analysis

tb) Records of action taken by the
system to correct viclations of primary
drinking water regulations shall begkept
for a period not less than 3 years after
the last action taken with respect to the
particular violation involved.

tc) Coples of any written reportd
summaries or communications relating
to sahitadry surveys of the system con-
Aucted Ly the system iiself, by a private
consultant. or by any local, State or Fed-
eral agency. shall be kept for a period
not less than 10 years after completion
of the sanitary survey involved.

{d} Records concerning & varlance or
exemption granted to the system shall
be kept for & period ending not 1ess than
5 years following the expiratl uch
varfance or exempticn

12[}/

L
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FROM p. 57332:

-p
I

ENVIRONMENTAL PROTECTION ~
AGENCY .

40 CFR Part 141
, IFRL 18357

Interkn Primary Orinking Water
. Regulations; Amendments

AGENCY: En .lmnmemgi' Protection
Agency (EPA)
—> AcTiON: Final rulk

LT

FROM p. 57332:

A
EFFECTIVE DATE: These amendrjents to
the regulations will be effective August
27,1980 except that sodwum momtoiing
and reportiag. determmnation of the
types of matenals in distnibution
systems. and monitoning and reporting
corrosivily charactenstics will be
effective 18 months [ollowing the

tequirements must be completed within
12 months [ollowing the effective date.

]

FROM p. 57344:

9. Amending § 141.22(a) to r2ad as

pies shall be taken by

of water for both community
-communily water Systems at a
sentgtive éntry point(s) to the
walter distribution system atleast oirce
per day, for the purpose of making
turbidity measurements to determine
compllance with § 141 13 If the Stale
determines that a reduced sampling
frequency in a non-community system
will not pose a risk to public heelth, it
can reduce the required sgmplng
frequency. The option of tgucingﬁm
turbidity frequency shall be-permitted
only in those public water systems that
pracitice disinfection and which
maintain an active residual disinfectant
in the distribufion system. and in those

ERIC
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Pty

\

promulgation. The sodium and corrosion

cazes where the 5tate has indicated in
witing that no unreasonable nsk to
health existed unider the circumstances
of this option. The turbidity
measurerients shall be -nade by the
Nephelometric Method in accordance
with the recommendations set forth in
\ *Standard Methods for Examination of
) Water and Wastewater,” American

Public Health Association, 14th Edition,

2P 132-134: or Method 180,1.1
¥

Nephrometric Method.
L] L] L L] [ .

{¢1 The State has the authonty to
determine compliance or initfate |
enforcement action based upon
analytical results-or other information
compiled by.their sanctioned

\represen!auy;;nd agenctes. |

10. Amending® 141.23(a](3} 4dding
* (a](4}.end amending (f) (1) through (10}
to read as [ollows:

§141.23 Inorganic chemical sampling and
anatytical amants. \
(a] [ N I -

(3) For nog-community water systems.
whether supphied by surface orground .
sources, analydes for nitrate shall be
completed by December 24, 1980, These °
analyses shall ba repeated at intervals

date of determined by the State.

(4) The State has the authonty to
determine compliance-or nittate
enforcement_ action based upon

. analytical results and other information
compiled by their sanctioned

representatives and agencies. .
L] L] [ L] [

N -

a Qz [ I ]
. (1} Arsenic—Method * 206.2, Atomic
Abgorption Furnace Technique; or
Method ! 208.3. or Method ¢ D2972-784,
or Method? 301.A Vil pp. 159-182, ot
Method *121082-78, pp. 61-83, Atothic
Absorption—Gaseous-Hydride, or
B
>

“

Method ! 208.4, or Method *D-2972-7
of*Method ? 404-A and 404-B(4}.

——— .
1*Mgthods of Chemica) Anslysis of Water and
Wastes.” EPA Environmantal Morutoring
Suprorlubonm. Clacinnat, Ohlo 45228 (EPA~
800/ 4=79-020). Merch 1979, Avalable Irom ORD
Bublics done, CERL EPA, Cincicinatl, Ohio 43284 For
spproved asalyticsl for matale the
tachnique applicable to toth! pwrtals must be veed,
1"Standard Mathods foe the Exemtrationof
+ Water and Wastewatar,”, tion, American
blic Health Aesodistio srican Waler Works
A fclutm. waler Poll/:l‘o
187 P

Contrel Federotion,
1Téchniquey of Wetdr—-Resources [nveatigetion
41 the United Shates Choicgicsl Survey, Chapter A~
I Mt Tor Daterminetion of lnorganic
. in Waer/and Flaviel Sediments,” Book
$ 1979, §t 77-8. Availabie from
Supatintendent of Jofuments US. Goverpaant .
Printing Ofﬂoy\.;v/: ington. D C 20402 4
Annuel BodX ol ASTM Stenderde, pant N
Weier Amencen Society lor Testing and Materield,
1976, Race Streal Philadelphia, Pennsylvenie 19163

"

/.

~

Subste

-
.

-

21

«

Spectrophotometric, Silver

Diethyldithiocarbamate. o
, (2} Barium—Method * 2081, or

Method #301-A V. pp. 152-155. Atomic .

Absorption—D:rect Aspirauion, or

. Method ' 208.2, Atomic Absorption_
Fumace Technigue. :

{3) Cadmwm—Method '213.1. or
Method ‘@557-78A or B. or Method *
301=-A 1 or IIL, pp. 148-152, Atomic
Absorption—Direct Aspiration. or
Method ! 213.2, Atormc Absorplion
Futnagé Technique. Fa
(4) £¥romiuth—Method " 2181, or
Melthod *D-1687-77D. or dethod 2 301-
A Il oz U1l pp.N{48-152 Atomic
Absorption=-Dicect Aspiration; or
Chromium=-Methpd 218 2, Atomic
Absorption Furnace Technique

(5} Lead—Method\ 239.1, or Method ¢
D-3553-78A or B, or Method 2301-A Il
or [ll. pp. 148-152, Atomic Absorption—
Direct Aspiration: or Method ' 239 2.
Atomic A%sorpuon Furnage Techmque.

(8} Mercury—Method ! 245 1. or
Method ¢ D-3223-79, or Method 2301-A
Vi pp. 156~159, Manual Cold Vapor
Tethnigue. or Method ' 245 2,
Automated Cold Vapor Technigue.

{7} Nitraté—Method '352 1. or
Method *D-092-71. or Method *418-D,
pp. 427129, Colonmeltno Brucine, or
Methed * 353.3. or Method ¢ D=-3867-79B.
or Method ?419-C. pp. 423127,
Spectrometric, Cadmiur Reduchon;
Method * 353.1, Automated Hydrazine
Reduction: or Method ¥ 353 2.0t
Method *D-3867-79A. or Method * 805,
pp. 820-624, Automated Cadmium
Reduction.

(8} Selenium—Method ! 270.2, Atomic
Absorption Technique. or Method *
270.3, or Method 2 1-1667-78, pp 237-239,
or Methoed *D-3859-79, or Method 2301~
A V1L pp. 159-182, Hydride
Generation—Atomic Absorption
Spectrophotometry.

(9) Silver—Method '272.1, or Method ?

. 301-AIL Atomic Absorption—Direct

Aspiration: or Method '272.2, Atomic
Absorption Techmques Furnace
Technique.
{10} Fluonide—Electrode Me

SPADNS Method, Method 241
pp. 391-394. or Method '340 1,
“Colorimetric SPADNS with Bellack
Distllation,” or Method ' 340 2.

Potentimetric lon Seiective Eiectrode,”

o

y ot ASTM Method ¢ D1178-72: ot

Colonmetric Method with Preliminary
Distillation, Method 2603, Automated
Complexone Method {Alizanin Fluoride
Blue) pp 614-618. or Automated
Electrode Method. "Fiuonide in Water
and Wastewalter,” Industrial Method
#380~75WE. Technicon Indusinal
gystems. Tarrytown. New York 10591,
ebruary 1976, or “Fluoride 1 \Water

10-37
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Y 3 { stewater Industrial Methog

=12%=71W," Technicon Industnal
Systems, Tagrylown, New York 10591.
December 1372 or Fluonde. Total,
Colonmetc. Zircontum—Enochrome
Cyanine R Method -1-3325-78, pp. *

-

36?;3 %r;endlng §141.24(a)(3), (¢) and () °

‘% .lo read o follows: R

§ 141,24 Organic chenfical sampling and
analydcs! requirements.
. . [3) * 00 - . '.
« ' [3) The State Bas the authonty ta,
determine compliance ol inttiate
enlorcement action baded upon
analylcal results and other information
compiled by their sanctioned
representatives and agencies,

(e] Analysis made to determine
compliance with § 141 12(a] shalil be
made m accordanc¥ with "Methods for
Organcochlonne Pesnucides and
Chlorophenoxy Acid Herbicides in,
Drinking Water and Raw Source

+ Wates,” available from ORD# -

Publications, CERL EPA, Cincinnati,

_» Ohio 45288, or "Organochlotine

Pesticides in Wader," 1977 Annual Book
of ASTM Standards, part 31, Water.
Method D088, or Meipod 509-A, pp-
555-565/ 1or Gas Chromatographic -
Methods for Analysis of Organic
Substances in Water.* USGS, Book 5.
<hapter A-5. pp. 24=39,

{7} Analysis made lo determine
compliance oath § 141 12{b) shall be
-onducted in accordance with

p for Organochlonne Pesticides and
Chlorophenoxy Acid Herbicides in
Dainking Water 2nd Raw Source

-

Water,” Bvailable from ORD -

Publications, CERL EPA, Cintinnati,
Ohio 45268, or "Chlorinated Phenoxy
Acid Herbicides in Water,” 1977 Annual
Book of ASTM Standards. part 31,
Melhsgﬁaﬂa: or Method 509-B. pp.
£55-5892. * or Gas Chromatographic
Methdds for Analysts of Organic
Subislahces in Water.t USGS, Book 5.
* Clxaprer A-3.pp. 24=38,

rt §141.25 [Amended) —
. ” 12, Amending § 141 2516 add [e)
fe) The State has the authonty to
determine compliarice or Intiate
enforcement aclipn based upon
analytical results or other information
compiled,by their sanctioned
representilives and agéncies.
‘. 5 13, Amending § 144 % (s) 10 read as
follows: . '

——————

*Techaques of Water=Resowrces Ivmfanon

v, ° Unwpd States Geolopial Survey Chaprer A-
3 ods [or Analysis of Qraedig Substencesin
. Water k 3, 1972 Stock W 2401-1227 Avsilable

fram Sepetsniendent of Documents. U s
U Gavemmeni Prypting Office, Weshiogion DG

cl .

-

§ 12y Alumaln.analyhbal techniques.
{a) With the wriften permissfon of the
State. concusTed in by 'h Ad:gmutralor

slechmiquemay be enjplcyed. An °
alternate lechniquisshall be accepted
only if 3t 1s substantially equivalent to
the prescnbeddgst in both precision and

epaccuracy as it relates to the
determination of compliance with any,
MCL. The use of the alternate analytical
technique shall not decrease the
frequency of monjtonng requred by this
part.

* 14, Amending § 141.28 toread a3
follows: . .

§a41.28 Agpro'nd labprateries-

{a) For the purpose of delermining
comphance with § 141 21 through
141 l217. samples may be considered
only if they have been analyRed by a
laboratgry approved by the State except
that measurements fpr turbidity, free
chlonne residual, temperature and pH —
may be performed by any person
acceptable to the State.

{b) Nothing it this Part shali be
construed to preclude the State ogany ~
duly designaled representative ofthe
State [Pom taking samples or from using

. the results from such samples to
determine compliance by a suppher of
water with the applicable requirements

. of this Part.

15 Amending, § 141 31 (a] and (c) and
adding paragraphs (d) and [e] %o read as
follows -,

[ ]
§ #4131 Reparting reqlirements.

{a) Exdept where a shorter penod s
specified in this part, the suppherbf
watgr shall report to the State the
results of any test measurement or

[ 3nalyms required by thus part within [A)
the first ten days following the month in
which.the result 13 recerved or {B] the
first ten days following tha end of the
requred montoring penod as stipulated
by the Slate, whichever of these i3
shoytest.

- . . . .

(d) waler supply syalem} within
1en days of completion of gach public
notification required pursuantto -

§ 141 32, shall submit tothe State a*
representativet copy of each type of
notlce distnbuted, published, gosted,
and/for made available to the persons

served by |h?|em snd/or to the

-

madia .

(¢) The waler supply system shall
submit to the State within the ime
stated 1p.the request copies of any
records required to be maintained under
§ 141 33 hereof or copies of any
documents then 1n existence which (he
State or the Adminisirator is enlitled to
inspect purspdnt to the suthonty of

%

. 122

»

of the US. EPA, an altiAate analytical -~

§ 1445 of the Safe Dnnking Water Acl or
the equivalent pri¥visions of State law. .

18 Amending § 14132 [b)(3) and [d] to
read as follows:

§ 14132 Public notlfication.

. . . . .
A

[b} L I ] .

_[3} Except that the requirements of
this subsection (b) may be waixed by
the State if it determines that the -
violation has been cotrected promptly
aftey discovery, the cause of the
violation has been eliminated, imd there
is no longer a nisk 10 public health.

{d} If a npn-commaunily waler $ystem
fails Lo comp[iwnth an applipable MCL
established in Subpart B of this part. '
fails o comply mith an spplicable
testing procedure established 1n Subpart |
C of thus part. is granted a vanance or ,
an exemplion from 3n apphcable MCL, |
fails to comply with the requirements of
any sthedule prescribed pursusntto a -
vanance or exemplion. or fails to .
petform any monitonng requirement
pursuant to section 1445{a) of the"Act,
the supplier of water shall give notices
by continuous posting af such failure or
granting of a vananca or exemption lo
the persons served by the system as
Iol*ﬂ! the failure or granting of a
vaflance or exemption continues The

orm and manner for such nvuices shall '
e prescnbed by the State and shall
ensure that the public using the system
19 adeguately informed of the falure or
rgranting of the vanange or exélbtion.

Vv AmendmgSﬁbpartEt ad as
follows:

Subpart E=Speciai Monitoring
Regulation's for Organic Chemicals
and Otherwise Unregulated .
Contaminants -

$ 141.41 Spectal monltoring tor sodium,

{a} Suppliers of water for commumty
public water systems shall.collect apd
analyze one samipie per plagt at the -
_entry point of the distribution system for
the dezemmm‘@ of sodium
concentration levels: samples must be
collected and analyzed annually:for
systems utilizing surface waler sources
in whole or in part. and at least every
three years for systems utilizing solely
ground water sources, The mimimum  ~
number of samptes required to be taken
by the sysigm shall be based on the
number of treatment plants used by the
system, except that multiple wells
drawing raw water from 2 single aquifer
may. with the State apprdval. be
considezed ono treatment plant for
de!ermf&mg the minimum number of
samples The supplier of water may be =
required by the-State to collectand | .
analyze watgr samples fur sodium mure

.

’
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frequently in locations where the
schhium content is vanable, ..

{b) The supplier of water shall report
to EPA and/or the Siate the regults of
the analyses [or sodium within the first
10 days of the month lollowing the
monlh in which Lhe sample results were

. received ofwithin the first 10 days
following the end of the required . -

onitenng peniod as stipulated by the

Sthte, whichever of these is firsl. il more

* than anhual sampling Is required the |
supplier shall report the average sodium
concenliration withm 10 days ol'the
month [oliowing the monih in which the
anaiytical results of the last Sample used,

« [for the annual average was received,
‘The supplier of water shali not be ’
required to report the results to EPA
where the Siate has adopted this
reguiation and resuits are reported to
the State The supplier shall report the
results to EPA where the State has not
adopted this regulation.

{c) The supphier of waler shall notly
appropnate local and State publlc
heaith officials of the sqgyum levels by
whitten notice by direct mail within
three months A copy of each nobce
required to be provided by this
paragraph shail bg sent to EPA and/or
the State within 10 days of its issusnce.
The supplier of water 18 not reguired to
notily eppropnate tocal and Siale public
healthoificiats of the sodium levels
where the State provides such notices in
tieu of the supplier

{d} Anslyses for sodium shall be
performed by the llame pholomeinc
ethod 1n sccardance with the
procedures described in “§landard
Methods [or the Examjnatipn of Water
and Wastewater. ' 14th Edition, pp. 250-
253, or by Method 273 1. Alomic
Abscrption—Direct Aspuation ot -
Method 273 2. Atomic Absorption—
Graphite Furnace, in “Methods lor .
Chemical Afalysis of Waler and
Waste," EMSL. Cin¢innau. EPA, 1979; or
by Method Q3428-64{2} in Annual Book
of ASTM Standards, part 31. Water.

18 Adding a § 14142 to read as
follows#: »

§ 14142 Special monitoring for corroslvity
characteristics.

(a) Supphiers of water [or community
public watet systems shall collect
samples [rom a representative entry
pont to the waler distnibulion system
for the purpose of analysis lo determine
the cotrosivity characteristics of the

. water. .

(1) The supphier shall collect two
semples pet plant for analysis lor each
plani using surlace water sources
wholly or in part 6r more [ required by
the State; one dunng mid-wanter and
ofie dunng mid-summer. The suppliet of

ERIC
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the water shall collecl nne sample pef
plant for analysis {or each plant using
ground water sources or more If r
required by the State, The minimum
number of samples reijuired lo be taken
by the system shall be based on the
number of treatment plants used by the
system. except that multiple wells
drawing raw water [rom a single aquifer
may, with the State approvai.%e .
considered one treatment plant for
determitung the mimimum numiber ol
samples. ’

2} Dete ation of the corrostvity
charactensticS of the water shall include
measurement of pH. calcium hardaess,
alkalinity. temperature. total dissolved
solids (lotal filierable residue}. and
calculation™of the Langelier Index in
accordance wilh peragraph [c] belew.
The determination of corroswity
charactenstics shall only include one
round of sampling¢two samples per
plant [or surface water and one sample

" per plant for ground water sources),

owever, Stales may reguire more
fraquent momitonng &3 appropriate In

.addilion, Stales have the discretion 1o

_requite monutonng for sdditional
parameters which may indicate
corrosivity charactenstics. such as
sulfates and chlondes. In cerlain cases,
the Aggressive Index, as described in
paragraph (c}.,can be used instead of the
Langelier Index. the supplier shall
request in wnling Lo the State and the
~Stale will make this deterrunation.

(b) The supplier of water shall report
to EPA and/or the State the resulls of
the analyses [or the corrosivity
characteristics within the.first 10 days of
the month [ollowing the month in which
the sample results were received. If
more [requent sampling is required by
the State, the supplier can accumulate
the data and shall report each value
within 10 days of the month lollowing
the month in which the analytical results
ol the lagl sampiz was received The
supplier of water shall not ba required
1o report the results to EPA where the
State has adopted this regulation and
results are teported to the State.

{c) Analyses conducted to delermins
the corrasivity of the wateg shall be,
made in accordance to the [ollowing
methods:

(1} Langelier Index—"Standard

. Methods for the Examifiation of Walter

and Wastewater.” 14th Edition, Method
203, PP 61-83. N
(2] Aggressive [ndex—"AWWA
Standard losAsbestos-Cement Pipe. 4
in through 24 in for Water and Other
Liquids.” AWWA C400-77, Revision of
C400-75 AWWA, Denver, Coiorado i
13) Totai Filirable Residue—"Standard
Methods for the Examination of Water .
and Waslew_ater." 14th Edition, Method

Cl20

208B. pp 92-93, or "Methods [er |
Chemical Analysis o[hWater and« r * |

Wastes,” Method 1601 v
%) Temperature—"Standard Methods
for the Examination ol Water and
astewater,” 14&Ed1tlon. Method 212, !
125-126 A ~

(5] Calcium hardness—EDTA
Titrimetnc Method “Standard Methods
for the Examination of Water and
Wastewater,” 14th Egition, Method
3098, pp 202-208, or "Annual Book of
ASTM Standards,” Method D1126-67 .
8).

( (6) Alkalinity—Methy! Orange and
pant pH 45 “"Slandard Methods for the
Examination of Water and
Wastewaler.” 14th Edilion. Method 403,
pp. 276-281, of "Annual Book of ASTM
Standards.” Method D1067-70B, br
“Melhods for Chemical Analysis of
Water and Wasles,” Method 3101

{7) pH—"Standard Methods lor the
Examination of Water and
Wastewaler.” 14th Edition, Method 424,
pp. 460465, or “Methods for Chemical
Analysis of Waler and Wasles,” Method
150.1. or “Annual Book ol ASTM
Standards.” Method D129378 A or B

(8) Chioride—Potentiometric Method.
“Slandard Methods for the Examination
of Water and Wastewater,” 14th
Edihion. p 308 '

9] Sullate—Twhbidimetric Method,
“Methods for Chemical Analysis of
Water and Wastes,” pph 277-278, EPA.
Ofl:ce of Technology Transfer.
Washington, D C, 2¢8%0, 1974. or
“Slandard Methads Ior the Examination
of Water and Waslewater,” 13th
Edilion. pp. 334335, 14th Edition. pp.
496-498, o

[d} Communily waleg supply systems
shall identfy whether%e following
construclion malerials are present in
thesr disinbution system and report lo
the State

* Lead [rom piping. solder, caulking
Inlenior hining of distribulion matns,
alloys and home plumbing *

» Copper from piping and alloys.
gervice lines. and home plumbing

+ Galvanized piping. service Lines.
and home plumbing.

+ Ferrouspiping malenials such as
cast fron and steel.

» Asbestos cement pipe.

In addition. States may require
tdentification and reperung ol oiher
matenals of construclion present in
distribution systems that may coninibule
contamjnants lo the drinking water.
‘such ast

* Vinyl hined asbestos cement pipe.

+ Coal tar lined pipes and tanks

Erpondix A-Response o Pubhe Com'menuEM 'C

Commenis submulted lo lhe Agency and
statementis presented al the public heanng e

' _10-39 .
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follows. These regulations will take
effect January 19, 1981,

Dated. July 12, 1979, ' -
Douglss M. Costle,
Administrator

PART lHﬂOMLﬁECﬂLDAR‘(
DRINKING WATER REGULATIONS

Sec ) '
1431 Purposa.
1432 Definitions.
142.2 Secondary maximum contamicant
* lavels,
1814 Montoring.
Autbority: Section 1412{c} of tha Safs
Drinking Weter Act, as amended [42US.C.
300g-1c}} . :

§ 1421 Purposs. -

This part establishes Nationsl
Secondary Dnnking Water Regulations
pursuant to Section 1412 of the Safe
Drinking Water Act, as amended {42
U.S C. 300g-1]. These regulations control
contamunants in drinking water that
primanly affect the aesthetic qualities
relating to the public acceptance of
drinking water. At considerably lugher
concentratiogs of these contanunants,
health Implicatdons may slso exist as
well as aesthetic degradation. The
regulations ece not Federally
snforceable but are intended as
guidelines for the States.

§1422 Definitions.

{a) "Act” means the Safe Drinkung
. Water Act as amended (42 U.S.C. 3001 o2
soq ).

{b) "Contazunant” means any
physical, chemical, biological. or
radiologicat substancs or matterin
wiatet.

(c) “Publlc water system™ msans a
system for the provision to the public of |
piped water for buman consumption. f
such a gystem has &t least fifteen sarvice
connectons or regularly serves an
aversge of at ieast twenty.five
individusis daily at least 60 days out of
the year, Such term includes {1) any
collectjon, treatment, storage, and
distnbutions fac{ties under control of
the gperator of such system and ysed
primarily in connsction with gu
system, and (2} any collection or
protreatment storage facilitias not under
such control which ere used primarily in
conrfection with such system. A public

systam s either & "community
systerq” of § “non-community
te

tate” mesns the agency of the

State government which has jurisdiction
over public water systems. *
(¢) "Supplier of water” means any
person who owns or pperstes a pyblic
’ wnﬁr sysiem. .

-

(), *Secondary Maximum

Co t Lavels” means SMCLs
which 4pply to public water systems
and which, in the fudgement of the
Administrator, ere requisite to protect
the public welfare, The SMCL means the
maximum permissible level of a,
contamunant in water which is delivered
to the free-RRving autlet of the ultimate
user of public water system. .
Contamimants added to the water under
circumstances controlled by the user,
except those resultiny from corrosion of
piping and plumbing caused by water
quality, are excluded from this
definition.

Offica of Tecknology Transfer. -
Washington. D.C, 20480, 1974, ot’ !
*Standard Methods for the Examinetion

of Water and Wastewater.” 13th

Edition, pp. 160-162, 14th Edition. p. 64=

o8,

(3) Copper—Atomic Adsorption |

Method, "Methods for Chemical
Analysis of Water and Wastes™, pp.
168-109. EPA, Office of Technology
Transfer, Washington, D.C, 20480, 1974..

+ ot “Standerd Methods for the
Examination of Water and o
Wastewater,” 13th Edition. pp. 210-215.
14th Editfon. p. 144-147,

{4) Foaming Agents-=Mathylene Blue

$1433 mmcomm Mathod, "Methods fefjfhemucal

Lavels. '

The Secondarf Maximum
Conteminant Levels for public water
systems aie as follows:

?:.m ol (TO8) e m
Smo
These {evels represent reasonable

goals for drinking water quallvha

States may establish highar orlower
levels which may be sppropnat

dependent upon local conditions suchas .
unavatlability of aiternate source waters

ot other compelling factors, provided
that public health and welfare ere not
adversely affected.

$1434 Monitoring.

(a} It |s recommendad that the
parameters in these regulations should
be morutored 2t intervals no less
frequent than the monitoring performed
for lnorganic chemical contaminants
listed in the National Interim Primary
Drinking Water Regulations as
applicable to community water systems.
More frequent monitoring would be
appropriate for specific paramsters such
s pH, color, odor or othars under

certaln circumstances as directed by the

State. .
, [b] Analysas conducted to determina
complance with § 143.3 should be mads
in accordance with the following
methods:
) or!do-—Potmtiomen'lc Msthod,
“Stand¥rd Methods for the Examination
of Water and Wastewater.” 14th
Edition, p. 300.
(2} Color—Platinum-Cobalt Method,
. “Methods for Chemical Anglysis of
Water and Wastes,” p. 36-33, EPA.

12

(!
{7) Odo

Analysis of Water and Wastes.” pp.
157-158, EPA. Office of Technology
Transfer, Weshington, D.C. 20480, 1974, .-
of “Standard Methods for the
Examunation of Water and

°* Wastewater.” 13th Edition. pp. 33534
14th Edition. p. 800,

(5) lron—Atomic Adsorption Mathod,
“Methods for Chemical Analysis of
Water and Wastes,” pp, 110-111, ER'A,
Office of Technology Transfer.
Washington, D.C. 20460, 1974, o}
“Standanrd Methods for the Examination
of Water and Wastewater,” 13th
Edition, pp. 230-215, 14th Edition. p. 144~
147. '

*(8) Manganese—Atomic Adsorption
Mathod, “Methods for Chemical
Analysis of Water end Wastes,” pp.
118-117, EPA, Office of Technology

_Transfer. Washington, D.C, 20480, 1974,
or “Standard Methods for the ’

Examination of Water and
Westewater,” 13th Editlon, pp. 210-215,
th Edition, p. 144-147.
nsistent Serfes Method,
“Methods foy Chemical Analysis of
Water dnd Wastes.” Pp 287-294. EPA.
Offica of Technology Trangler,
Wes on, D C, 20460, 1974, or .,
“Standard Methods for the Examination
of Water and Wastewater,” 13th
Ezdmon. Pp. 248-254, 14th Edition, p. 75~

(8) pH—Glass Electrode Method,
*Methogs for Chemical Analysis of
Weter and Wastes." pp. 236-240, EPA.
Office of Technology Transfer,
Washington, D,C, 20460, 1973, or
“Standard Methods for the Examihation
of Water and Wastewater,” 13th
Edition, pp. 276-281, 14th Edition. pp.
£80-4485.

(9) Sulfate—Turbidimetric Method,
"Methods for Chemical Analysis of .
Waeter and Weastes,” pp. 277-278, EPA,
Office of Technology Transfer,
Washington, D.C, 20480, 1974, ot
“Standard Methods for the Examination
of Water and Wastewater,” 13th

: 10-41
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Edition. pp, 334=333, 14th Edition. p. 496~ . ' . .
498, . .
{10) Total Dissalved Selids=Total
Residue Methods, “Methods for' , N
Chenucai Analys:s of Water and L
Wastes, pp. 270-271, EPA. Office of @
Technology Transfer, Washinglon. DG |
20460. 1974, or ‘Standdrd Methods for -
the Examination of Water and . .
Wastewaler.  13th Editzan. pp, 285-290. .
14th Edstion. p. 91-82. | . .
(11) Zinc—Atomic Adserp - -
< Method. “Methods for Chemical -
Amalysis of Water and Wastes.” pp. o .
. 155-158, EPA, Oifice of Technology ’ .
Transfer. Washington. D.C. 20460, 1574, P
or "Standard Methods for-tha . . .
Examunation of Water and . .
Wastawater.” 13th Edizon. pp. 210~215, ;
14th Edinon. p. 144-147. 2 )

)

~
»

*
&
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.
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‘ U - GUIDELINES FOR
o - INSTRUCTIONAL PACKAGE WORKSHEET

. © 1. SUBJECT"MATTER: Laboratory Safety Practices

I1. UNIT OF ANSTRUCTION: Summary of Topic Presentation /7
f1. ESTIMATED TIME: 35 minutes . B

IV.’JUSTI ICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The part1cfpants
corrett laboratory safety practices during the 1gboratory sess1ons
course and ‘in their da11f work situation. . /

mu t use
in this

%

- -

V. Eﬂ} Y LEVEL BEHAVIOR: j
. ) A. At least two months,exper1ence perfg:nnng any kind of chemi E ana]yées -

v in a labordtory
VI. INSTRUCTIONAL OBJECTIVE

rocegures

o —

A. Tenmina] Behavior: The part1c1pants will use prqyer safet
in carrying out all laboratory work.

B. Conaitions He/she will be given the tra1n1ng manual, 2 30/ minute e——0H  _
discussion ilJustrating both equipment and practices req ired for safe

, conduct of 1a ordtory procedures, and a 5 minute orientation to the .

location of safety devices in the student labpratory y| safety -
equipment or faciliities and any very specific, specialized safety .
precautions required for subsequent course laporatory assjgnments

X will be suppled. ;

C. Accepted Performance Practice of. the sqfetf procedures jduring
. subsequent laboratory sessions.

VII. INSTRYCTIONAL RESOURCES: : P ,
¢ A. Available Media: . o A
— . | » .

1." One,outline‘in training manual, "Laborﬁtory Safety Practices"

2. Forty g]ides X-27: Laboratory Safety (See XI. Bescription of
Visua} Hateria]s)

B. Suggested Media: :’_,,,,ﬁ~‘§;~—~f'* !
« ,:/. ;
1. KNone . na e -
VIII. INSTRUCTIONAL APPROACH: , \ . .
’ ? \

A. Preparatmdra Instruction: |

. 4 e Yo

1. Review the outline n the training manyal and ‘also the visual
materials. . .

A




-2.

- B. Sequencing: . . L.

-

Slides are Series X-27: Laboratory Safety. , ) .

1.

.o ) ¥
Prepare the lesson which_includes an or1entat1on to your 1aboratory
facilities. Use the Sequenc1ng below or your own organization of the
material. Be prepared to give additional information such as examples,
case histories, specifi¢ facts, etc.. Encourage the participants to
share their experiences, too. . ’

C]assroom
a. Lab safety generally-falls under the jur1sd1ct1on of one of »4
these two; X-27, 1.

b. At.one time, USEPA considered withhblding certification of
drinking water analytical labs which had persistent, major
safety problems; X-27, 2.,

c. A good lab safety program requires three eléments; X-27, 3, 4, and 5.

d. Example chain o% command through which safety regulations are
promulgated. Chance for confusion is great because of all the
1evels, X- 27 6.

e. Introduc1ng the naxt six slides which show poss%b]e lab °
accidents; X-27, 7. . ' S

f. Possible lab accidents; X- 27 '8 through 12, and 13 (the unfor-
seen hazard).

g. Introducing the next eleven slides which are bhotos of common
lab safety errors; X-27, 14

~

h. Common lab safety errors; X-27, 15 through 22, 23 (pos§1b1e back
stphon, espec1a]1y if there is a cross-connection with waste- °
water), 24 {can is overflowing and is not marked glass or paper),
and 25 (no. emergency phone’ numbers). ] .

i. Introducing tka next thirteen slides which show common lab
safety equ1pment x -27, 26. .

5. Common’lab safety equlﬁment X-27, 27 through 29 and 30 (other

. types of glasses/goggles are aVa1]ab]e) 31, 32 (first aid kits'
are not a substitute for professional he]p) 33 (Types A-Paper, _
B -Chemical,. C- Electrical), 34 (siphon breaker) and 35 through 39,

k. Purpose of a safety program is accident prevention, not Just a
program to assure prompt summons of an ambulance to carry some-. ,
. one dut after an accident occurs; X-27, 40.

-
-~

Laboratory -.Point out the location of such safety devices ds the
fume hoods, eye- -wash fountains, fire extinguishers, f1rst afd kit,

. etC

{
t

' ':12‘:‘



. N ‘ . . (
. /' .
3. Laboratory - For each laboratory exercise, boint out any special
.safety problems, e.g., use of,toxic éhemlcals, hand]lng of acid
so]utlons etc , . "

- ]

4, Subsequent laboratory sessions

a. Point out any special safety precaution§ specific~to'the d

laboratory assignment.
b. Qbserve individyal performances regardlng practice of "the
safety procedures .

(. ipu EQUIPMENT AND SUPPLY REQU”REMENTS: ) ¢
- FY *
A. Visuals.for c]assroom session’ ’
! ~

B. Safety equ1pment in 1aboratory for orlentatioP’

C. Spec1allzed equ1pment for subsequent course laboratory sessions
as required. ‘ ’ ‘

[P REAGENT REQUIREMENTS: . o ' P

A. None _ S ' Voo -

DESCRIPTION OF VISUAL MATERIALS: N o ,

A. Forty slides, X-27: Waboratory Safety - See next pages. P

”



XI. DESLRIPTION OF VISUAL MATERRALS .

PRINTING.

&

STATE/SAFETY MEALTH PROGRAH
OCCUPAT 1ONAL s»&n % HEALTH

~

PRINTING: ,
- SAFETY COSTS MONEY

PRINTING:
LIFE-HEALTH ENDANGERING
LABORATORY ACCIDENTS

<.
! L

t

* CARTOOH OF SAFETY CERTIFICATE

X-27, LABORATORY SAFETY

[

- SERIES

11-

"

PRINTING: .
sa}m REQUIRES CHANGES IN
ATTITUOE ¢

CARTOON OF DEAD LAB WORKER

WITH SAXDWICH IN HAND AND A

BOTTLE MARKED *TOXIC™ NEARBY
- f

SLIDE_8 .

BEING DENIED BE F HAZARD-
0US LABORATORY PRACTICE
i N

2

.

4 )

-

PRINTING: . {
SAFETY REQUIRES COMMON SENSE

PRINTING:
T0P MANAGEMENT - HIDOLE MANAGE-
HENT + PLANT SUPERVISOR » FORE-
" MAX + PLAXT WORKER

'SLIDE>_"

)

CARTOON OF UNCONSCTOUS LAB
(| worxer wimH unsToPPERED BOTTLE
HARKED *TOXIC-VOLATILE® NEARBY ~

\___ )

/




- - [ N * ' - ] E
. / . < H L}
. O / -
SERIES __*-27, LABORATORY SAFETY
~ . 4 * - * & ' P
i ’ . .
— wt *
.-y PEEN \ . ( - J ﬂ r \
) J L -
CARTOOH OF OPEN FLAMES ON A ORAWING OF ACIO DRIPPING FROM SRAMING OF A LAB WORKER NITH
{INCLUDING mg'g LAB COAT) WORKER'S CLOTHING AXD THE FLOOR T0 A BOTTLE OF LIQUID MARKED *
ONFIRE - 'FLMUBLET ..
~ ' J/ o2 _J \. ‘ /

I M "
SLIDE___ 1 © OSUDE_1__ SLIDE___12__
L , : FRRY
7" .
(. \} - - _ w ( TN
. . - 1
L] » 3
CARTOON, DEPICTING HAZARDS OF PRINTING: PHOTO OF SLUTTERED WORK AREA g
PUBLIC RELATIDNS - LAB MORXER LABORATORY BOO-BOCS . ~
BEING HIT WITH A BASEBALL BAT ) ' ) . .
BY,A KOMAN MHO IS SAVING, MY | ] N .
WATER TASTES TERRIBLE.® . s
. - o
SLIDE 13 . SLIDE 14 ~ - SI.IDEJ'j_-
b : _ Y
2 ) ( N 4 . ' “\
( \ ‘ )
PROTO OF LAB MORKER MOUTH- - 'PHOTO OF LAB WORKER POURING « | puéo oF ﬂa WORKER CARRYING
PIPETTING . SULFURIC ACIO WITH NOKE DF THE *BOTTLE OF SULFURIL ACTO WITHOUT
) \ USUAL-PRECAUTIONS = A SAFETY CARRIER, ETC.
. l '
l L
- L
Y 1
\_ - . J e y,

i1-5




. . 'S 4 . .
H
*

' ) . SERIES_x-2. LABORATORY SAFETY
. v ., .
s N\ N —
¢ ¢ - v ) . < - . ' ’
PHOTO OF LAB WORKER SHOKING A PHOTO OF LAB WORKER EATING AN . PHOTO OF LAB WORKER DRIKKING
CIGARETTE WHILE TAKING A READING APPLE WHILE WATCHING\A BURET ’ FROM' A BEAKER AT.A LAB BENCH
FROM A BURET - OURING A TITRATIGN i )
/ ) .
'SLIDE__12__ ° SLIDE__ %0 . SLIDE__2 .

o \ 4 ™ e = ~
o~ - g ’
. . , (: o ¥ N
PHOTO OF A BOTTLE OF "REXANES" . PHOTO, OF HOSE FROM & SINX FAUCET PHOTO OF A FILLED WASTE CAN WITH
WITH CAP OFF, QUTSIDE A HOOD IMWTHE SINK_ N MO MARKING ABOUT GLASS OR PAPER,
y ' ETC.
< > . ’
E [ - ' ‘l . . L] r
k . N ) \ J N\ : J
' SLIDE—22__ : SUDE_2 . . sUpE_—2 . ¥4
u 1
. . R
% - \ -
[l \ ( ; \ ( \
’ t 1‘ - . ‘ . ’
PHOTO OF PHOKE IN’A LAB BUT MO PRINTING: , o PHOTO OF PIPET BULBS
EMERGENCY NUMSERS ARE POSTED COMMON SAFETY EQUIPMENT-
4
. © [ 4
i ’ ~ N . :
2 J ,
SLIDE__25 _ SLIDE_26__ - SLIDE 22— ’
11-6 . N ’




N )
SLIDE__2
4 ‘ )

PHOTO OF YOLATILE, FLAMMABLE
CHEMICAL PROPERLY STORED IN A
T

SLIDE_ 3\ _

-l’

PHOTO OF SINK AREA WITH MO
GLASSMARE STANDING IN OR AROUKD
IT. THE HOSE FROM THE FALCET
COMES JUST TO THE TOP OF THE
SIAX, |

‘ \ SERIES__%-27. LASORATORY SAFETY

-
1 -
> 'm‘

\

PHOTO OF LAB WORXER WEARING
PLASTIC APROM

~

. d

)

& J

PHOTO OF A FIRST AID KIT '~

PHOTO OF ACID BOTTLES IN T®O -

J TIPS OF SAFETY cONTAIKERS
N .

~

[

1]

2R )

»~

”

PHOTO OF PAIRS OF SAFETY GLASSES

C )

PHOTO OF A FIRE EXTINGUISHER WITH
"_m INSPECTION TAG

¢ J
SUDE_i's. | !

PHOTO OF AN EXPLOSION-PROOF
™
REFRIGERATOR

4 R

SLIDE_—35




o y ’ SERIES__x-27, LACORATORY SAFETY \ : ’

. d . € i . - A

.

(T (T N )

-

.

PHOTO TAKEW CLOSE-UP OF THE, | GHOTO OF SIGH ON A REFRIGERATOR, * PHOTO OF SIGNS ON A REFRIGERATOR,
‘ " L]
EXPLOSION-PROOF LABEL ON A "DO MOT STORE HAZARDOUS MATERIALS | "DO NOT STORE FLAMMABLE MATERIALS
REPRIGERATOR "IN s wire IN THIS UNIT. _
" - + . . . :
kY . . .
¢
\. - J v\l . \_ Y,
SLIDE__2Z . SLIDE__= SLIDE__32 .
’ \‘
- . - N
1 ) - .
# ‘ . °
- { rr— ‘
DRAWING OF AMBULANCE LEAYING .
TREATHENT PLANT . -
. ' “
a _) ™~ ' )
SLIDE____40 (LAST sLIOE) ~ A . , \ © .
) 4 . . . * N
. . R '
| i i
i
~
- -+
-~ ‘ .
S g
) 1\ - » ’
- . "t |
. L1 M . - * .
. -
- »
., .' . .
. J 2
w ¥
- ) ’ g
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GUIDELINES FOR .
INSTRUCTIONAL PACKAGE WORKSHEET

[ SUBJECT MATTER: Analytical Techniques
II. UNIT OF lNSTﬁUCTION: Sunna;y of Topic Presentation
[11. ESTIMATED TIME: 20 minutes
1V. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:" To carry out tH;\
volumetric analyses in the course, participants must correctly use

volumetric glassware and titration assemblies.
. . .

. V. ENTRY LEVEL BEHAVIOR: L

FA

A. Jﬁbi]ity to use volumetric glassware 1
B. 'Ability to use titration’assemblies '

. YI. INSTRUCTIONAL OBJECTIVE:.

‘ A.. Terminal Behayior: The participant will have reviewed correct

techniques fnvolved in basic laboratory operations and in using
volumetric glassware and titration equipment.

-

E -
g. Conditions: He/she will see-silent films and be gi;en numbers
about correct techniques.

€. Accepted Performance: Subsequent satisfactory performance of
the volumetric analyses included in the. course.

e

1. Four segments of silent film showing an, analyst demonstrating

safety practices, general laboratory operations {1ike pouring .
chemicals from containers), techniques involved in cleaning
and using pipets and a 3-valve bulb, and techniques involved
in cleaning burets and carrying out a titration. These are - .
available from Kalmia Co., Dept. C 1, Concord, Massachusetts

. 01742. Equivalent visuql material is avaiiable from several
other companies. Also, 'demonstration of the techniques is ’
very effective. - )

-
5
L)

VII. INSTRUCTIONAL RESOURCES:
A. Avaflable Media:

B. Suggested hedia:

1. None

. VIIL. INSTRUCTIONAL APPROACH: , r . ) -

+

A. Preparation for Instruction: '

1. Review films and/or equivalent visual materials and prepare commentary
on techniques to review with participants. Personal experiences
of Instructor and participants add interest and emphasis. ,

v‘pw.1l.12.ao‘ 634 - . s 12




»
’ . 4 .
. . . .
- i}
- .
. .
. .

. B. Sequencing: -
;' ' 1. Introduction_- purpose of s& ‘si{\ : g ‘;
- . 2. Show films and give commentary. 7

3. Encourage class’sharing of per;t%nent exber'

IX. IPW EQUIPMENT AND SUPPLY REQUIREMENTS: «
A, Films or équivalent visual materials. o
X. IPW REAGENT. REQUIREMENTS: ' ‘

A. HNone

’




' ~ GUIDELINES FOR
Ty L INSTRYCTIONAL PACKAGE WORKSHEET

. ' . . '_ ‘. . - . . PN 2
. (3 SUBJECT MATTER: Volumefric Analysts S ’

- -

. Il. . UNIT F INSTRUCTION: Summary of Topic Preséntation /
L"I11. ESRMATED TIME: S5 minutes . ° - '

* —, ~ . " N ° i
Iv. JUSTIFICATION FOR THIS INSTRUCTLONAL OBJECTIVE: Participants should under-
_  stand the principles of quahtjtation utilized to determine concenfrations

. in water samples using volumetric analytical methodology as a prerequisfite Q -

~t0 the lessons onacidity, alkalinity, thlorine and hardness. ., )

V. ENTRY LEV® BEHAVIOR: L ‘

-
.

“A. ‘F_undaﬁental knowledge of quantitative aﬂalxsis.‘_ ’ B

BA_Ability to pérform multiplication Snd diyision operations.

C. Laboratory experience in using volumetric glasswaré and titration

. . -assemblies. . o
V1. _IMIONAL ‘osaerIve: \ Co S T b)
r A .Terminal Behavior: The participant will have reviewed the principles
of quaptitation involved in a volumetric analysis: analytical chemical
_ reactions, indicators, volumes, standard solution-concentrations,
T calctlations. ' . .. . .

-

L

P . ' . -
- .B. Coriditions: He/she wi® be given the training manual and a classroom
( discussion of the elements involved in this- &nalytical method and in
the talculation formulas utilized to obtain?ults.

e @L Accepted Performance. Subs;quent satisfac ry performance of volumetric
- analyses of samples and ability to correctly use the appropriate

<) cxtcylation formula for acidity, alkalirity, hardness, and chlorine.
e mist: also correctly answer 70% 0f fhe item$ on this topic in

he-post-course eﬁsluatton. ’\
VLI.. INSTRUCFIQNAL RESOUREES: "

N~ 4 . . .
"« A, Available Media:- . : .o o
" 1. One outline in tr’ainfhg manual, "Volumetric Analysis of Water
e Quality* . ’ ,
., . . , L] . ﬁ“
* 2. Thirty,slides, X-18: Volumetric Analysis (See XI. Description " .
" _ of Visual Materials). ‘ y ! ;
B. Suggested erdié'.‘ . e
~ N Ngne - P -t ' SO .
\)4 . N . - I.Jf; -~ - L L -

| _ Y ‘
=7.12.10,80 s ’ - c4 ! 13-1




VIII. INSTRUCTIONAL APPROACH:

A. Preparation for Instruction-

*1. Review the topic outline in the training manual and the visual
- materials. See XI below. v -
" s »
2. Prepare the lesson using the sequencing be]ow or your Own
organization of the material.

~» g -

. Sequencing: )
. 511%es are series X-18: Volumetric Analysis
- Participants can use the training outline as a reference for 1nformat1on
. . - on the s]ides ,&

1. Introduct1on -veqamples ‘of water quality parameters that can be
+ determined by volumetric analysis.

.é. Titration Assembﬁy, can use to give overview of topic ide 1

3. Titrations: definition, eLQQentsoinvohed ~ §lides 2, 3; 4

-4, Reactions involving *solutions - Slides 5, 6,
(S1ide 5 - can define acid and base with this)

5. Completed reactions, items for discussion - Slide 8

. 6. Indicators - Slides 9, 10

N

g
|
.

" Volume measurements for titrations - Slide 1

8. Standard Solutions: definition, terys - Slides 12, 13

A Mo]ar So]utions - Slides 14, 15, 16 . N .
4 10. Mo]ecu]es react in definite ratio'- 9%2 17 ‘ '
". 11. Equﬁva]ent weights and normal solutions - Slides 18, 19, 20, 21 .
12. Yolume re1at10nsh1p of n‘orma1 solutions - Slide 22 :' /
' 13. Relating normality and, grams - Slide 23 o '
. 14. Finding nom‘aHt:y - S1ide 24 4 o ‘
s . 15.‘-F1nd1ng grams - Slide 25 - . .
"6. Application of formulas on slides 24 and 25 to adidity/alkalinity
' . formula (Stide 26) LA
@, ; 17, _Primary standards - Slides 27, 28,29 .  °

IX. " IPW EQUIPHENT AHD SUPPLY REQUIREMENTS:®
: 137




) = | f
R . .
. - 7 - ”~
_ - * s
- Yy -
. A. Wisual Materials ) _
X. IPW REAGENT REQUIREMENTS: _ . * \V
A. None . . -

XI. DESCRIPTION OF VISUAL MATERIALS:

A. Thirty slides, X-18: Volumetric Analysis - See next pages.
1 ’




X . -
v . Lo \ .
) * L]
SERIES__x-18: YOLUHETRIC ARALYSIS
’ Y
v Lo ‘ - ' ' .
f VOLUMELRIC AMNALY SIS "\ { . \ ( . \
. . : . . R0 YL OF L JTILN
. - o
STANDARD . LIV KNO# CONLTATEATEON OF SGLITE .«
SOLUTION | HCEss OF oCTERN INING Tl 3TRERGEN OF CumENTRATEON OF CALAICALLY HEACHS N
. . o acCUratELt WESeee viKeg OF tel ¥ “HIn
v "o, . ! 4 AL OF THE SAWPLE CONPOKENT
' . ROSLTING N 4170 A% ACORITILT MEASEED vOLUAC OF & "
STunbind SELTION ¢ ONC WwiSL STECHCTH OF CCRCTATRITION -
4 1RGAN 10 & WIEA BEGHLT OF BCRUNCTS . NOVN POLUME OF SAwLE .
’ L SAMBLE ncu..l ' :u sawtt
: . . ATE WRENOON QUANTITT OF SAPL 1]
L \ ) L , . y k . /‘”“J
. c ‘\ .

SLIDE__} . . T SLIDE_-2 ] SLIDE___3 . .
. , . | . y
o H .

g — (- [ )

1 REACTIONS . .
. ) N _— OIEBATION ~ BFpUCT oK
. = 2 COAERED ReaTIONS . P : myTALZANOH &
- - Y o
= . < ] :Co o BAH -m LMY . waTIR a OLIGATION - ENCREASE CHARGE e
‘ o[ seeen emacanen A o
3 vty .l . . . 2t o 6 = 2mar | n,:i ‘ -
- - T, L ':gc 0 ¢ NN e . .. L
¢ - e - M3y, o "MegfO;-- Negiog o 150 = DECREASE CHARSE
£ CuieaTantlany® [ B ¢ -
. . ERLEN - L) RN
a Y . . % _’ N8
LA *
s, caeealius -ﬂ #, w - '
%, - ) . -

-
-

. ) .
SLIDE__* % w3 SUBE_S SLIDE__6 ,

” - %3 . ) . . . 3
R « P ' a”} ﬂ'ﬂ . X% '~ . - '
: MZR ' - - .
)' o f s N . ¢ )
\ - . m"l& v ML Sl ComOR(NT luﬂtﬁ]
HoOSCHs oo ) 4 _ . 1, REMCTANE
wCel=N ’ _ N 2 M
MoOC.CHy" M M Tehytoom ;. . N PRO00CTS - Cas Of PRECIPITATE O VATER 2. M10-MSE ImiCATOns
" h . ) 1. REOOT INOICAIOES
M HCHRAOME BLACK T—+{MCHAOME SUICR T) T P
LI N0 POINT » AL REACTANTS CaDuiCaLY C’“L 4, PROOUCT -
NUCEOTA-+(M (DTA) COMPLEX e . . . 1 .
. » e 7 S. OINERS \
. e IMICATORS » SOMC OBSCRYARLE CRANSC AT TnE™
: . \ 0 PoInT |
‘ ( ) L . |
. /
) \ ) k ¢ . ¢ _/

- . ‘ r
SUDE____ - . " SLIDE_8__~ . QDE_? -,
o

| - | hi . N . ; . . 139 . . .
N a. . ’ * N ) '
Q * - v : . .
ERIC -7 ‘
‘ 7




[ ] 6 L]
4 A N »
| - - - L]
. SERIES__x-18: youweric anavysis
. - .
. N\ N —
[ll:lcmcu 1o1Carons) - . \ ;
. 1. FoTOATIAL , - ,
. STANDARD SOLUTION - Ong
. 2. CORCTIVITY N . . COMPOUITION AND cm:ﬁ”f.’o’f.
- SLPLE - ¥SC PIPET IF 210 «  AREKNOWN 10 A HiGH DEGRIT
3wl / . - USL GRADUATE IF 13 \ ) .
5 4. DILLICIRIC PROPERTICS * - _\ \) .
5 Coxae Mis ' $TANOLID SOLUTION - U5 SR [
SLIDE___10 stibe__1 SLDE_ 12 .

0 N ™
oo 1 (] '

MOLICULAR ¥CT, = SUNM OF ATOMIC ¥ETS.
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V. ENTRY LﬁHEL BEHAVIOR:
s
’ A. Understanding of terms: ~
" .L logarithm $ .
. 2, acid -
3. base - -
4. ion ° ) e )
V1. INSTRUCTIONAL OBJECTIVE: ”‘\\\
A. *Terminal Behavior: The participant will know the meaning of pH scale .
numbers, how to check pH equipment before uip how t¢ standardize a
pH meter using two buffer solutions and how “to use the calibrated
meter to determine pPH. , .
B. Conditions: He/she will be given the training manual and 45 minutes
of Instruction. Later in the course, he/shewill be given time
. and the necessary equipment to calibrate and use a pH meter.
. - ~
2. C. Accepted Performance. Subsequent use of pH meter to correctly determine
7 = . acidity and alkalinity in samples, according to an Instructor's rating.
i He/she must also correctly answer 70% of the 1tems on this topic
' ~{n the post-~course evaluation.
VII. INSTRUCTIONAL RESOURCES: ' .
A. Avaflable Media: ) , .
| 1. One outline 1n the training manual, "Acidity, Alka]1n1ty, pH \\\\
and Buffers"
2. Seven oyerhead transparenctes, 0T-11:pH (See X!. Description
of Visual Materials). ) .
B. Suggested Media: - ~ ~.
: 1,..Node . //' ’ )
145 :
T O .ipw.1a.11.80 3 ( 14-1
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4 4!!!7 : ~

3

' GUIDELINES FOR
* INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATFER: pH

UNIT OF INSTRUCTION: - Symary of Topic Presentation

ESTIMATED TIME:

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Participants need to
know how to correctly standarize and use a pH meterto determine acidity
and alkalinity, and_as part of the analytical procedures for hardness,
phosphorus, and nitrate and nitrite nitrogen.

45 minutes




VIII. INSTRUCTIONAL APPROACH: " . ,
* : * - -
A. Preparation for Instruction: v /

‘1. Review the topic outline in the training manual and the visual
. ‘materials. See XI below.

7 . 2. Prepare the lesson using Sequencing below or your own organ1zat1on
" of the material.

" 3. Assemble meter, electrode(s), buffers, thermometer, beakers,
distilled water, tissues, etc., to demonstrate use of a pH meter.

-

Sequencing:

verheads are ser1es OT 11:pH The train1ng outline has reference
formation. , -
Overheads - The depth of this portion depends on the need and
ackgrounds of the part1c1pants 07 4,5, 6 and 7 top1cs

not be appropriate. N

h Y .
ntradqction - See IV above, Justification -
and definition of pH scale-07 1, 2 . ‘

"“_' c. TheoryNof operation utilized in-pH meter-07-3
NOTE: combination electrode has both functions.

d., Construction and function; of electrodes-0T 4, 5, 6, 7
NOTE: A c nation electrode utilizes a specific metal
chloride such as AgCTé,a1ong with the KC1.

| .
' s

2. Explanation with demonst#ation of: -
' S, .

a. Checking a meter and electrode{s) for defects be¥0re use.

, » bf Standardizing 'a meter using one buffefl;o set.the meter’gad

' a second buffer to check for accurate read-out. Rinse between
readings. .

/ NOTE: The first buffer, should have a pH approaching that » -
of the sample or of the end point desired in a titration
procedure. The second buffer should have a pH about 4 units

- different from the first.

c. Using the meter and e1ectrode(s) to find pH values Also
rinsing between realings. '

) ¢

3. Note conditions for storing a meter and electrode(s).

IX. IPW EQUIPMENT AND SUPPLY REQUIREMENTS: . \ .

A. Visual materfals

-

B. Equipment *to demonstrate use of a pH meter.

P 114 .
‘E'N' ' . il ’ .j"




) . : .
/%, P REAGENT REQUIREMENTS: . | -
. A. HNone ing:a pH meter is utilized in subse'quent laboratory ,
assignments). : Vs .
XI. DESCRIPTION OF ’;SUAL MATERIALS: = -
: ] : AN
A. Seven overhead transparencies, OT-11:pH - See next page.
(.- .
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. INSTRUCTIONAL PACKAGE WORKSHEET
s ; ‘

, L “ SUBJECT MATTER: Acidity and Alkalinity

II. UNIT OF INSTRUCTION: Summary of Topic Presentation
IT]. ESTIMATED TIME: 125 minutes (30+75+20) ' .

- Iv, JUSTIFICATION FOR THIS INSTéUCTIOHAL 0BJECTIVE: The participant will be
responsible for this determination to meet water quality control program
requirements.

V. ENTRY LEVEL BEHAVIOR: - . 3 C
A. Fundamenta} knowledge of inorganic chemistry
B. Ability to correctly use volumetric glassware and titration assemblies

C. Completion of the 1é§sons (or equivalent):

’
[

‘ 1. pH ‘

2. bo1umetric Analysis g

3. Laboratory Safety Practices ° v .

D. Ability-to perform calculations involving decimals /
VI. INSTRUCTIONAL OBJECTIVE: @ ~

L} .. ;

A. Terminal Behavior: The participant will knoy pertinent facts about
acidity and alkalinity .(see VIII 8.) and will determine acidity in

one sample and alkalinity in two samples-using the procedures in the

training mefual {see VII A.1.c. and d.). He/she will ca]cu]aﬁg]and

report results and participate in a class discussion of the topics .
and laboratory procedures.

8. Conditions: He/she will be given the training manual, 30 minutes of
Tnstruction, 75 minutes laboratory time, all necessary equipment,' %
reagents and samples, and 20 minutes for class discussion. (,.

& C. Accepted Performance: He/she must correctly, answer 70% of the items

on this topic in the post-course evaluation, perform the laboratory
procedures to the satisfaction of an Instructor, and obtain reSults .
for each sample within + 10% of the class average (unless the reason

for a lack of agreement”is acceptable to #he Instructor). -

VII. INSTRUCTIDNAL RESOURCES:
. A. Available Medfa: _ -

¥

B A .

1. Four cutlines in trdining manual: 4 . .
a. "Acidity, Alkalinity, pH and Buffers"
S~

4

K. 1pw.2a. 11,80 147
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b. "Alkalinity and Relationships Among the Various Types of
Alkalinities" - ,

. i . ' .
"¢. "Laboratory Procedure fQ{;jyﬁi?ly" according to 1974 EPA -
. Methods for Chemical Analysis, pb. 1. v

d. "Laborvatory Procedure for Toth&)hika]inity“ accordiné to 1924
EPA Methods for Chemical Analysis, p. 3 ) .

\

2. Twenty-eight slides, X-20: Alkalinity (See XI. Description of
Visual Materials.} ' ,

B. Suggested Media: HNone

~ ]

VIII. INSTRUCTIONAL APPROACH: R

A. Preparation Yor Instruction:” ) .

1. Check equipment and supplies: See IX below.

'

2. Prepare all necessary reagents and samples as in X below.

e

. 3. Review the. laboratory procedures by performing the student
j-ﬂ assignmicx using the outlines in the training manual!

4. Review the topic outlines in the training mariual and the
- visual materials. See XI below. y

5. Prepare the lesson using the Sequencing below or your own

@ drganization of. the material. ,

6. Check pH meters for proper operation.
7. Distribute supplies and reagents to laboratory stations.

8. Assemble demonstration items: buret, pipet, Pipet bulb
and tissues. .
B. Sequencing: Slides are series X-20: Alkalinity

-

1., Classroom instruétjon on‘nfkglinity: . -

A}

a.' Types of water famp]es of interest - S]jde 1 e
b. Definitiony - Slides 2, 3 -
. ¢. Sources - S fdes 4, 5 . _‘ “ ~
Ri ' d. Applications of data - Slides 6,7,8

e. Sdmplé handling - Slides 9 10, 11, 12
Note: Do not open bottle before anlysis (Slide 10}
Notz: Do not dilute samples (Slide 12)

f. Procedure - Slides 13, 14, 15, 16, 17 .
' Note: 4.5 is-the specified endpoint for ‘NPDES data
(S1ide T3)
< Note: For alkalinity greater than 1000 mg, use O.1N
titrant. (Slide 15)° 4§

-




! © 7 Recall: (N)(V) (éq.
in lesgpn on Volumetric Analysis

v . h. Chemistry involved .in neutralizing the three major
- alkalinity sources. Stress that this'is the reason ~ . ) o
for the 4.5 end point. (Slides 20\ 21, 22, 23, 24,

25, 26) . AN : TN

2. Classroom Briefing on Alkalinity Laboratory - Use training
* manual outline, "Laboratory Procedure for Total Alkalinity."

< "a. Cali;;Ate pH meter. ‘Set'with pH 4.X buffer; chetk wiih R
. ' pH 6.X buffer. (Briefly recall the stepe which were
gemonstrated in the lesson on pH). ’ . 1

b. HNote section V.with steps of alkalinity procedure. The

acid has been standardized. e .

c. When titrating to 4.5, record pH when a rapid change in
pH occurs. Continue drop-by-drop titration to pH 4.5.

- _"

d. Test two samples.

.

. o . - .
e. Calculgtibn formula is in procedure write-up.

3. Classroom Instruction on Acidity , ~ -

o
a. Sources - Strong mineral acids, weak acids, hydrolyzing or
" salts - :

!

b. Applications of data - ﬁOrro§ivity of water; affects '
certain chemfcal and biological processes, can reflecF ; —
changes in water quality.

L ¢. Sample ha;dling - Same as for alkalinity \

d.- Procedure Overview-Reason for 8.2 end point which represents

neutralization of carbonic acid to the bicarbomate ion.
. Note: 8.2 is theﬁspecified end point for NPDES data.
w

r

4., Classroom Briefing on Acidity Laboratory-Use training sanual
. outline, "Laboratory Procedure for Acidity". \ JEEN

"a. Section IV has steps of.acidity procedure. The basé has
* been standardized. For IV.Dydaution aboyt handiing of
hydrogen peroxide. Tessione sample.

b. Do alkalinity procedure while acidity saiple is cooling.

s ——

¢. Calibrate pH meter. Set with pH 9.X buffer; check with
. pH 6.X buffer. (The steps involved were demgnstrated in
LA - . - the Jesson on pH). " ,
Calculation formula is in procedure write-up.

'5. Summarize order of laboratory Work.

. : 'i49‘-' - ,/15-3
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A - . —- ~ §
Y > . - .
.’ % + A M
oo > e “_,-. 6. Laboratory Student performance of the assigned determinations .
' ~ .. (75 m1n htes) ] ’
] .
. 7. Class Dlscuss10n (B minutes) . ® - .
. \ - L] - m‘
. s A, 'Board Calcu]at1on_‘$rmula reduced to factor of 203 )
. ’ .
+ b D1scuss significant figures to record for buret read1ngs
o c. Students calculate and post results. Also post ml. of
titrant used for each of the three samples. . W _
. .. d. Find range of results. : “ ) .
L}
s @ < Ahnounce tﬁeovehca] results. See' X. below. p
f. Demonstrate two corrections of techn1que error; remov1ng '
’ , 3ir bubble in tip of buret and w1p1ng excess o’?\ uts1de
& .
. of pipet tip. : &
. . ) . o
f g. Stress reason for.4.5 and 8.2 end points. S]1de 27 has - ‘
. pH values -assotiated with neutralizatiens. It can bei\ .
* «  used to discuss both endpdints. Stress that for acidity . ]
determ1n tions for NPDES, the endpo1nt is 8.2, just belo
. : the 8.3 shown for bicarbonate ions in SO]Uthn .
., ' $tudents repont observations about rate of pH chan hen

oo . t1trat1ng'a]kal1n1ty samples.
< T '.“.Re]ate observat1ons to titration curves, id chan
hown

pH during titration occur at the equivalence points
by steeper curves on sl1de 28. Oiscuss applicationS shown
. in Table 1 of outline,” "Alkalinity and Relationships "Among
. the Various Types of'Alkalinities" Slide 28 can be used
. to demonstrate the presence of contributars of alkalinity
' at the pH valyes used for the Table.and which account for
the titration results shown there. -~

Yo,

. J» Answer any quest1ons. ' >

IX. W EQUIPMENT AND SURPLY. REQUIREMENTS
Assigmen t: 1 acidity sample and 2 a]kalinity‘\amp]es 5
* A- For each station (no more than two persons per station): '

\ ! . .

, 1. Three 100 ml beakers (for buffeys) . L

"+ 2. One 100 m beéker {for titrants) .
r “ .‘ w : . "
3# One 150 m beaker {for acid sample) S ‘

% - 4, Yne 150 mi beaher (for a1kaﬁ1nity samples)

5. One 150 ml or larger beaker (for.buret wagggs)

. 6. One large pier'bulb y ) st |

. . “

S 8. .

L




* 7.
8.
9.

10.

T n.

12.

13..

. 14.
5.

. Y.

One 25 ml buret mounted on a stand

One small funnel to “fit the buret

-

One..pH meter with electrode(s) in a 100 ml beaker w1th en6ugh
6.X buffer or distilled water to cover the tip(s)

Magnetic stirring apparatus
:Meﬂwmmmmi ) 3
Tongs (to transport 150 ml beaker) >

One squeeze bottle of-d1st111ed water \

One marking pencil ‘ . N

One apron for each student

B. Shared

N I
T2

X bottles for sample (3-samp1es, 1 of each per 3 stations)
X 50.0 m],volpmetric p1pets (one 19 each bottle of sampte) -
TG0 m1 bexkers (in hood for Hy0,) .

.

Two medicine droppers (in hood for 9202 ’

Supp]y of acid-cleaned g]ass boil{ng beads, 3 each ac\d samp]e
(1n hood) cl

Scoop to transfer b01ling beads ! . -

Hot plates to accompodate the total number of 150 ml beakers con- -

taining acidity samples

- L]

X. IPW REAGSﬂT REQUIREHEHTS: For details gf reagent preparations; see 14th

edition, "St ndard Methods", pages 276 and 279.

A. Minipum amounts per station (no more than two persons per statjon): .

1.
! 2

¥2.

3.

Seventy-five ml pH 4.X buffer ' /

One hundred-fifty ml pH 6.X buffer F ) |
Seventy -five pH ml 9.X buffer

LR P

4.
5.
6.

Five drops hydrogen peroxide, 30% solution d

Twenty-five ml 6.020 N HC1 or H,S0, titrqnt

Fifteen ml 0:020 N NaOH titrant ‘N i
‘ L4

- '

SO 157 - ;

One pair safety -glasses for each student . ] 4:“4' .

3

o




-
LY

7. Fifty ml acidity sample *(Dilute 300 ml 0.020 N HC1 or H2$04

to one liter. ' Fifty ml of this sample requires 15 ml 0.020 N
NaOH, to reach pH 8.2 and has 300 mg/L CaCO, acidity). .

. 8. Fifty ml alkalinity sample *(Dilute 300 ml 0,020 N Na,CO,

sqlution to 1 liter. Fifty ml of this sample requires 15 ml
0.020 N HC1 or H2504 to reach pH 4.5 and has 300 mg/L Caco3

/\f) alkalinity).

9. . Fifty ml alkalinity sample *(Dilute 200 m1 0.020 N NabH to
1 liter. Fifty ml of this sample requires 10 ml1 0.020 R HCY
or H,50, to reach pH 4.5 and has 200 mg/L CaC0, alkalinity).
¢ .

*10. Wastewater treatment plant.infiuents or effluents may be used
as samples.if they are known to contain acidity/alkalinity.

B. Prepare excess n)ieach-solution to allow for rinsing out’ glassware,

waste and re-runs,
‘ L

C. A source of distilled water should be available during'labonatory
- sessions. )

X1. DESCRIPTION OF VISUAL MATERIALS:

A. Twenty-eight slides, X-20: Alkalinity - See next pages.




- . -
1‘ L] s
.
- » 9 4
. - !
4 - . P
/ )
Q ' . -
ALKALINITY
_ AEASUREMERTS
« NATURYL YATERS ’ .
¥ASTERATERS , |
DIGESTING . )
SLUDGES Y
] . .o
\ ~
i .
SLIDE__1_ ¢
HYDROXIDE (OH)™
CARBONATE (CO3)"
»
BICARBONATE (HCG)”
’ —{
N -

SLIDE___* ‘ .
.(' . \.
INDUSTRY - ‘

. BOILIRS

+ CORROSIOH CO‘;\"TROL

. WATER sofrt'xu::c

HYDROGEN 10NS (PRUYOXNS)

N

f

& . )
. . . SERIES._ x-20" mkaitaty e
' -~ \“ ) ? .
. ¥4 . r,:.-—:..___, -
e N p
s i \’ .
»ALKALINITY  ° . ALKALINITY "
CAPACITY TO ACCEPT CAPACITY TO, .

NEUTRALIZE ACIDS

\

- ¢ a e ]
SLIDE__2__- SLIDE__2 __
- \—.____-\ . 7
- I .
T 4
' - t ) ( ) '
) TREATMENT pw«ls .
Salts of Weak Aeid ) :
ol == = © MMENABILITY (to 5
acetates phosphates~ , treatrent) \ ?
T BUFFER TAPACITY
borates | ) AMAEROBIC DIGESTION
. sulfides milicates - cosguaifon
. i * INDUSTRIAL DISCHARGES
SLIDE__S SLIDE__6__
' »
s N o ™)
‘REGUL3ITORY AGEYCIES b :
< = PHOTO 3 *
. TREATED WATER - | . op-* -
; —

. ALKALINE DISCHARGES

. s *

SLIDE

7 SANMPLE BOTTLIS

9




gg "
. 4 ~
& )
v .
cobfr
|
DOAI.ISALIN]'!Y
DETERMINATION !
IMMEDIATELY
' I N
_SLIDE__10
!
TITRATE &
SAMPLES
TO
pH 4.3 ‘
3

vo.

-

TYTRATION
. RAPID ° “h !
. MINIMAL AGITATION

PHOTO
- of

ADQING TITRANT

( )
& -
APPROACHING pH 4.5
L]

T DROP BY-DROP

F ADDITIONS -

\"“‘-‘. 9. ""-
\h " ' r
. SLIDE_17___ -

-

2 “
( )
b
W
. NOT :
4 TREAT
SAHPLES " ﬂ‘,
\ j
SLIDE_12
Ll
( 3
v
PHOTO .
oF
IR0 ACIDS
¥
. J
SLIDE_15
7 ™
RESULTS
3 .
cqguivalent B
calciun carbonate
nilligrans/liter .
" J
SLIDE__38 a-
ls'§ . ’



‘ ' . SERIES

Y )

« EQUIVALINCE

/ POINT

0g/) Caco, = .

l\
—— . -
\_ -/ J
. SLIDE__*¥ SLIDE__20 d
. . /
. .
4 ) R \ )
g Keutraltzation of Bicarbonate
* . ~
H + Hoo3~ — I'Izt‘.o3
nl ot titrant acid
k . ™ / \ N _)
L - »
SLIDE_.22._ SLIDE_22 —_
. ’ -
INeutrzlization of Carbonated
+ - - R
. .
+ - LY
H + IIC03 -—-)1I2C03 .

‘ . . nl of ‘titrant acid
= 4‘4 ;- \kk . I,
SLIDE__25__ SLIDE-—28 ,

. » 1 .
’:' 15-9 / L ;o
’ - o

X-20  ALKALINITY

r )

Fl

Neutralization of Hydroxide

HY + oW ——SncH |

A

pH
4.5

nl of titrant acid

\_ . .

SUDE_24 ’

.
. a

L ’ ’ .

. r - \
~ “
HYDROXIOE ALKALINITY
oM & M° ——— "0 N sH 1O

o
CARBONATL ALKAKIN)TY
€OF » Imte———n HCOy  W1- == MZLO,
.
M

ms) Y

v
BHCARBONATE ALKALINITY

/ MEOy ¢ b m—mmen W00
- oHBI s
\_ J
“SLIDE__22__

!

i;




b

. SERIES_ x-20: AuxAintry

iy - 9 ‘
L & ) -
. &
- -
e . - .
y MronoxOe cnwn;u 4 ) .
> O MLIH0  COWeC oG v e 0 -
/ ° - B/03 M0, ?
\ ] - 4
r L4
SLIDE__ 22 __ .
- 3
- [
]
: '
- . - — - ] - L & ”
~ I
¢ v
(q
! i -
v
.\ '
[
. \
. S ' ' )
L4 —
r* o
. 1)
1 St ‘ . 15410
- ' ‘ -




GUIDELINES FOR
' INSTRUCT IONAL PACKAGE WORKSHEET . '

i. §UBJECT MATTER:. !ndéterminate Error’- Precisfon
It. UNIT OF IQSTRUCTION: Summary bf‘}opic Presentation
F11. ESTIMATED TIME: 60 minutes ' | ‘
" Iv. JUSTEFICIATION FOR THIS INSTRUCf!ONAL OBJEC}IVE: Ah analyst must know
how to check laboratory results for reproducibility (precision) to sub- .

stantjate the réliability of his/her data.
Y. ENTRY LEVEL BEHAYIOR:

A. Understanding of how to use formulas involving Squares and sqhare
roots. : ’ )

. [- -
B. Though not essential, it is orderly to have completed the lessons
{or equivalent): :

- 4
1. Sample Handling
2. Compliance Methodology

" V1. INSTRUCTIONAL .OBJECT IVE: , .

A. ‘Terminal Behavior: The participant will know the difference between
accuracy and precision, the cause:and synonyms for indeterminate error,
the role of the normal distribution curve, where to find formulas and
examples of each for variance, standard deviation, % relative standard
deviation and range, how to establish one's precision in performing an

. analysis and how to continue to monitor precision on a daily basis
Each will complete an,gifignment to calculate three precision statistics.

B. Conditions: Hegshe will be given the training manual and 60 minutes | ¢
of instruction. . . .

. AEcepted Performance: He/sHE'must correctly identify at least 70%
. of the items pertaining to the objective in the post-course evaluation.

ViI. INSTRUCTIONAL RESOURCES:

A. Available Media:

1. Three outlines in training manual: )
1 y —\l
a. "Statistics for Chemists"
b. “Accuracy - Precision 3<Frnpr"

c. “"Elements of a Quality Assurance Program"

¢, con.ipw.2a.8.80 I :

Ut
~¢
o
R
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VIiL.

L
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.

2. Twenty slides, X-24: Precision (See XI Description of Visual
Materials). = ’ :

x
-

3. Five slides, X-26: Quality Assuraqce (See IPH on "Elements
of a Quality Assurance Prbgram,” Description of Visual
Materials).

4. "HANDOUT: Assignment to calculate three statistics. A copy
is at.the end of this iPH. -

5. HANDOUT: Key to assignment. A copy is at the end, of this 1PH.

. b. Résource: EPA "Handbook for Analytical Quality Control in
. Hater and Wastewater Laboratories,” EMSL, Cincinnati, Ohio 45268.

B. Suggested Media:

1. HNone

INSTRUCTIONAL APPROACH:

o A @ X

A. Preparation for instruction:

1. Review visual materials and available handouts.

3., Dupl%cate copies of any handout materials¥ !

=) 2. Prepare the lesson using the Sequencing below or your own
organization of the material.

}

B. Seguencing' Sl1des are X-24: Precision (gﬁt1ona1 slides X-26:

ality Assurance)

. . !ntroduct1on

a.

Before considering precision of results, one must have a valid
sample and a skilled analyst using recogn1zed analytical
methodo]ogy

Overview: Consideration of precision, i.e. the ability
to,reproduce results of chemical analyses, causes of

error, and how to quantitate the effect of errors we

cannot control. Statistics presented will be-those most
commonly used in recognized method references: variance .
for calculating standard deviation, % relative standard
deviation, and range because it is an estimate of standard
deviation.

Outlines: Formulas and examples of the calculations
involved are in outline, "Statistics for Chemists" (S.C.).
Discussion items from the outline "Accuracy - Precision -
Error” are marked (A.P.E.).

2. Precision and Accuracy:



r .
r . .

a.\ﬁpa1ytica1 results are 1mperfect (A.P.E.) - Slide

b. Define/exémp]ify accuracy (A.P.E.) - #esu]ts are close to
the true value-standard. Accuracy casn also be checked by
recovery of 2 constitutent - gpike.- 11qe 2. ¢ '

ol

b

¢. Define/exemplify, precision and contragt it to accuracy
(A.P.E.) .- Stress that both accuracy dnd preciSion are
- requirements for reliable data. - Slide 3. ‘

3. VError - ' LN

‘ . a. Overview: Classification and causes ok errors {(A.P.E.) -

Slide 4
. | _—
b. Synonyms for indeterminate error - Use!{A.P.E.). -
¢. HNormal Distrigytion (S.C.) - Slide 5
) 4. Statistics ‘
‘ .
a. MHormal distribution is a population characteristic. ‘An
.analyst .deals with a sample of a population. Statistics
are derived from samples. - Slide 6.
by Define “statistic". - Slide 7 . ST
¢. Mean - Note location of aids to ca]cd]gte in (S.C.) - Slide 8
K d. Variance and standard deviation - Slide 9 .
) e. Calculating variance - Slide 10, 11, 12 ] ;;‘J
f. Ca]cdiating standard deviation - Slide 13
]
;o 3]) MNote location of calculator formula (S.C.) - Slide 14
¢« Also note location of aids to manually calculate (S.C)
*2) “Note variations of formula in {A.P.E.}.
o e 3) Hote EPA manual often uses standard deviation for precision
‘statement. ‘ . ‘ ;
g. Relationship of standard deviatibn and normal distribution -
, Slide 15 :
/
h. Normal distribution requirement and checkifig with pro?abf]ity
paper - Slide 16 . .
i. Checkin o%n precision- (Elements of a Quality Assurance b
Program) - Slide 17 ' - *
’ j. Coefficient of variation (% relative standard deviatidn) 1

-+ 77 (s.C.) - Slide 18 CONTINUED

[y o




P

' M -
1) Note concentration affects precision and accuracy.

- 2) Note Standard Methods often uses % pelative standard deviation
for precisjon statement. .

k. Range - Slide 19 .

1) .Note application in (A P.E. ) as estimate of .standard dev1at1on -
S]lde 20. .

L

5. Dai]y App]ication

[ ] b
L)

a. Suggested (EPA Handbook for AQC} - 10% of tests be duplicates
to check precision

b. %2h construct control charts with-these statistics to monitor
ily precision performance. (This topic is in Qua11ty
Assurance Program lesson. You may want to use Slides
and 3 from X-26, Quality Assurance, now to demonsi:rat;::?/J
precision contro] ‘charts).

S

6. Summary

a. Again stress va11d sample and sk1]1ed analyst using recognized
analytical methodology are prior to checking precision.

b. Summarize presentation. '
7. Ass%gnment ¢ .

a. Hand out assignment t0 calculate three stat1st1cs outside of
class time. "Give a due time.,

b. When due, collect the assignment and check .the work of each to

\\1dent1fy any questions.
»

c. Return assignpent with a copy of the key for part1q1pant s
reference.

‘IX. [PW EQUIPMENT AND SUPPLY REQUIREMENTS:

.

A. Visual materials
X. IPW REAGENT REQUIREMENTS:

A. " None ' . -
XI. DESCRIPTION OF VISUAL MATERIALS:.

L

A. Twenty slides, X-24: Precision - See nex£ pages

o | lfv\l)
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' PRECI® N STATISTICS : .

S

) ' i ) Lo e . ﬁAhE "

« Given this set of 7-data items: . ‘ ' _
’ * ) ’ - - S \ ) ’ '
b/ ‘ ﬁ- {b ;‘ ] Y )\
> 3 Lo . e T
L] M Q .
: 0 . - 3 » ~ ./ ) ) L ‘
4 . . . ‘ B
5 ~ ‘ - . , ) .
. : ,
5 . )
7 ’ x4 _
S , * .-
]2 ) L . Al
i o - .
f - . g ) .. . ]
’ 2
. What is the standard deviation; S 7 _~ Do . .
r , ' . \

2

A e . |
: 2 z R
Cse | B A -¥E N 0 R

1= .
; h n=1 :
E ~ . a\ ) .
s ~ « * . - . " P
) " ‘ 3 . .
i ) + L o -
. /
. N -
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L] r ’
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~ . P i
Mhat issthe % relative- $tandard deviation, S 100 ? e :
- — -
-~ . { x
. L4
F & ¢
- ) o0
S - N ] ,
. M ‘ ]
J \.
- ! " . -
L * - %
' . . i o ‘ [ ~—

*  Mhat is the range, R ? ’ . ~ .
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PRECICION STATISTICS

. ® ; .
* Given this set of 7 data\items: . . . a"
' X% 2
¢ Y /749//7
2s | P
. e ' 4 "?5 0{-: 92/',
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- - ) /ilL kT
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"What is the standard deviation, S ? i_ 3;/
) 1] ) ; .
o= xf - X, )2 :
S = 0= (EK) [ . - )
- NI . -
. . . a .
-

/=5 37/

\. What is the % rel%tive standard deviation,_S 1007 5-9'1 %
. A X
A= 3,/
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¢ g 3 7 , o . %
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GUIDELINES FOR ~ T
INSTRUCTIONAL PACKAGE WORKSHEET T

1. SUBJECT MATTER: Calcium and Magnesium Hardness .
I1. UNIT OF INSTRUCTION: Summary of Topic Presentation - -
111, ESTIMATED TIME: 92 minutes (40+45+7) '

~
iv. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE“ The participant will be
' responsible for this detenminat1on to meet water quality contro]—program
N requirements. ] k
T V. ENTRY LEVEL BEHAVIOR: . , g B
’ A.‘Fundamenfﬁl-know1edge of inorganic chemistry - |
\\ B. Ab111ty to correctly use go]umeiric glassware and titration assemblies
C.; Ability to perfho ca]cdﬁgtions jnV01v1n§ decimals
D. Completion of the lessons (or equivalent): .
) 1: Volumetric Analysis- l . L R
2. Laboratory Safety Practices N 2 .
vi. INSTRUCTIONAL OBJECTIVE: . o -

A. Terminal Behavior. The participant will 1earf—3ert1nent'?act§ about hard-
ness (see VIIT. B.) and will determine total ha#dness in a municipal waste-
' water treatment plant effluent using the procefiure in the training manual
. (see VII. A. b.). He/she will calculate and report results and par-
t1c1pate in a c]ass discussion of the topics and laboratory procedures.

- B. Conditions; He/she wilTl be glven the traiping manual, 40 minutes of in-
struction, 45 minutes laboratory time, all necessary equipment and reagents,
a sample, and 7 mi:rtes for class discussion.” .
e

C. Accepted Performan He/she must correctly answer 70% of the items on this
topic in the post-course evaluation, perform the laboratory procedure to .
the satisfaction of an Instructor and obtain a result for the sample within
+ 10% of the class average (unless the reason for the lack of agreement
s accepteple to the Instructer).

VII, INSTRUCTIONAL RESOURCES:, :
A..Available Media: . ' . _ ;\\\ .
— > % ]
~ 1. Two outlipes in training manual: * . .

¥

. a. "Determination of Calcium and Magnesium Hardness"

b. “Laboratory Procedure for Total HﬂrdneSS“ according to 14th ed.
Standard Methods, p 202 . ' . |

2. Twenty-three slides, X-22: Hardness (See XI._Descrfption of Visual
' Materials). . _ | . A

Q ) [ N ! . ) 17_1
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B. Suggested Media: '.b J
1. None °* ) .
VI11. INSTRUCTIONAL APPROACH: _
‘ A. Preparation for Instruction: ' ‘
1. Checi equipment and supplfes. See IX below.
. 2. Prepare 21l necessary }eagents and sample as in X below.
3. .Review the laboratory procedure by performing the student assignment
using the outline in the training manual. )
4. Review the topic outline in the training manual and the-visaal
. materials.. See XI below.
5. Prepare the lesson using the Sequenc1ng below or yoLr own organ1zat1on
of the matena]
»N . - ’
6. Distribute supp11es and reagents to’ 1aboratory stat1ons -
B. Sequencing.; Slides are Series X-22: Hardness
1. Classraom lnstruction - 40 minutes ’ )
3 » ’
; a. Name and units of the parameter as mentioned in the Federal
Reglster - Slide 1. k
b. Partial definition of hardness, excerpted from o]d US PHS
' literature - Slide 2. 2
e c) This ¢1ide is an extension of S11de 2 - Slide 3. - .
. - .
d. Other hardness - causing & cations - Slide 4. .
e, Anions associated with the hardness - caus1ng ‘cations - Slide 5,
] f. Reasons why waters differ in degrees of hardness - S11de 6
e g. Ranges of hardness, according to Sawyer - Slide 7.
/ ’ o
., . " h. Processes for removing hardness - STide 8.
. - 1_‘ loniZ3tion/dissociation of 1norgan1c and organic acids - ; ©
. S1ides 9 and 10. The purpose of these slides is to show, ° ’
e by analogy to simp1e inorganic and organic acid molecules,
g ) how a soap molecule is formed via neutra]ization
] . k -
. . J. How calcium forms an insoluble precipitate with a soap
™~ .+ molecute - Slide 11, N :

k. Federal Register_methods'fbr determining surfacgepts - Slide 12.




v
- 1. App11cation and range .of the EDTA t1tration method‘\fs
outlingd in the 1974 EPA Methods Manual - Slide 13

©oom. Step§,1n ‘the EDTA titration method - Slide 14.

The metal in step 1 is that which is part of the indicator;
that in step. 2 is what is in the sample.

n. Indicators used in the EDTA titration® procedure - Slide 15.

0. Two dimensional representation of the Calcivm .- EDTA S
complex - Slide 16 . .
> p. Problems in the EDTA titration procgdure - Slide 17. / .
4. Interferences in the EDTA procedure - Slide 18. b ‘

r. Two forms of calcium and magnesium which gay be determlned -
. Slide 19.

s. Indicators used in the EDTA titration of calcium - S1ide Zb. ]

t. MNon-Federal Register mgthods for determin1ng magnes1um -
Slide 21 and 22.

u. MNon-Federal Register method for determining hardness -
* Slide 23.

'
] -

2. laboratory - 45 minutes - Use training manual

a. Briefing'in laboratory : ] -
; , 1) Calibrate pH meter. Set with pH 9.X buffer; check with _L!:;r‘///’\\
. pH 6.X buffer. :

!

3) Do Section II of the laboratory outline using 25 m, tap
"wager instead of the 25 ml of CaC0, indicated in I1.A. . :
This allows participants to become accustomed to the L.
. color changes. . ) ..

: . 3). Repeat Section 11, this'time using CaC0,.
" 4) cavclilate the "B" factor according to Segtion .
wne : h

¥

5) Titrate the sample according to Section III.

6) Calculate total hardness for the sample according to

I . Section IV.B. - .
. . . 2 A

! b. Student performance of the assignment

L]
163, - ,

! S - .
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"‘ . YOne 25 ml graduated cylinder

Class Discussion - 7 minutes'.

Students post results.

b. cuss resujts, exclude outliers, calculate the everage
c. jtems from laboratory session.
LT . Y
) d. Answer any québSdjons.

IX. IPH EJGIPHENT‘AND SUPPLY REQUIREMENTS:

Assignment: Three titrations - tap water, CaCO3 standard solution,
municipal wastewater treatment plant sample s .

L ]
A: For each station (no more than two persons per 'station):

1. “One 100 or 150 ml beaker (for buffer)
2. ‘One small beaker (for buret wastes)
3. One-25 ml buret munte@-m\s\tand

4. One small.funnel td fit the byret

5. One 10 ml graduated cylinder

. One 25 m1 volumetric pipet X
. .

bl

8. One pipet buib

-

9. One simall spatula or measuring scoop (for 0.2 g of inﬁ'fcaf.or)

10. One pH mSter ‘with electrode(s) in a beaker with enough 6.X
buffer or distilled water to cover the tip(s). Also, one
- thermometer and stirring mechanism. o

X

11. One flask, 125 mt Erlenmeyer if a combination pH electrode
is used. Otherwise, a 150 m1 beaker.

12. One squeeze bottle of d¥stilled water ' —
13. One marking pencil

14. Ond ;prOn for each student

15, One ?air of safety g]asées for each student ’

/
B. Shared: . ) o4

-

.

) 1. Noéb' L. h

183 * H /. i




X. 1IPW REAGENT REQUIREMENTS. For details of reagent preparations, see 14th
edition, "Standard Methods”, page 203.

A. Minimum amounts per station (no more than two persons per station):
- L Twenty-five ml calcium carbonate standard, 1 mg CaCO3/m1

~ 2. Six ml buffer solution (in a pipettor; otherwise; use dropper
~bottles or a graduated pipet)

e 3. Seventy-five ml disodium ethylenediamine tetraacetic acid
dihydrate
4, Qne hu&dred ml pH &.X buffer
5. One hundred ml pH 9.X buffer
6. - Six/tenths g indicator, Eriochrome Black T. (See Standard
Methods for commercial €quivalents). .
. 7. Twenty-five one hundredths g inhibitor, This s usually
not required., (See Standard Methods for discussion and
choices). .
8. Twenty-five ml municipal wastewater treatment plant effluent
for sample (If not available, use a calcium carbonate Solution
' with concentration withigg 15 ml titrant volume limit).

B. Prepare excess of eagh solution to allow for rinsing out glassware,
waste and re-runs{‘;j ’

C. A source of distilled water should be available during laboratory
session(s). < Cn ,

. XI. DESCRIPTION OF VISUAL MATERIALS:

A, Twenty-three s1ides, XJZZ, Hardness - See next pages.

Y , . ) . f 3 . f

LY
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)
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SLUIOELINES FOR
INSTRUCTIONAL PACKAGE HORKSHEET
I. SUBJECT MATTER: Chlorination- and Chlorine Deterninations
II. UNIT OF INSTRUCTION: Summary of Topic Presentation- ~
I11., ESTIMATEQ TIME: 98 minutes (45 + 45 + 8) ' |
IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The participant will be
responsible for this determination to meet water quality control program . a
requirements.
Y. ENTRY LEYEL BEHAYIOR:
A. Fundamental knowledge of ﬁﬁorgan1é chemistry

Ab111ty to correctly use velumetric glagSware and titration assemblies
Fd

8.
C. Ability to perform calculations involving decimals
0. Completion of the lessons {or equivalent):

1. Volumetric Analysis

y
2. Laboratory Safety Practices o’
VI. INSTRUCTIONAL OBJECTIVE: °

A. Terminal Behavior. Thz participant will learn about chlofination products
and terminology, and the chemistry involved in chlorine determimations
by ‘iodometric analyses and OPD methodology. He/she will twice determine
total chlorine residual in a sample by back titration using amperometric
apparatus (See YII A.1.b.), calculate and report résults from the second
determination and®participate in a class discussion of the results.

. B. Canditions:- He/she will be given the training manual, 4§\Einbtes of
instruction, 45 minutes tabporatory time and all necessary equipmen}a \
and 8 minutes for tlass discussion. )

C. Accepted Performance: He/she must correctly answer 70% of the items
on this topic in the post-course evaluation, perform the laboratory
proceduresto the satisfaction of an Instructor and obtain a result
for the sample within + 10% of the class average (unless the reason
‘for the lack of agreement is acceptable to the Instructor).

Ay

VII. INSTRUCTIONAL RESOURCES: "™ ) :

A. Available Media:

1, Two outlines n training manual: . 3
v — e » *
’ \\\ a: “ChTorination and Chlorine Determinations"
b. “Amperometric Determination of Total Residual Chlorine”

according to 14th edition Standard Methods, page 318 for
reagent preparatiop and Instruction Manual, Amper%metric
Titrator (Wallace and Tiernan) for prochure.

. 18-1

174

-




D *
b

- 2. Thirtywsii slides, X-21: Chlorine (See XI. Descr?ption of Visugf
Materials). g

3. OPTIONAL: KEH-70: 11 minute CCTV cassette or’ "Amperometric
Determination of Total Chlorine in Wastewater" presents the
. stepwise procedure for the back titration using a Wallace and
Tiernan titrator. Produced by Kitkwood Commupity College,
. it is available for review and purchase (6301 Kirkwood Blvd.,
Cedar Rabids. lowa 52406}, .
B. .Suggested Media: .
' ‘o g >

~ “1. Hone ‘ _ z .

VII1. INSTRUCTIONAL APPROACH:

A. Preparation for Instruction:

(5]
-

Check €Quipment and. supplies. See IX below.
2. Prepare all necessa:;\yeagents apd, samole as in X~ below.

3. Review the laboratory procedure by perfoming the -student assign-
ment usin% the outline jn the training manual. ,

4. Review the topic outline in the training manual and the visual
materials. See XI below. If.you plan to use VC-116 rather than
demonstrate the' laboratory procedure, order and review the tape.

5. Prepare the lesson using the "Sequencing below or your own
organization of the materia).

7

6. Check amperometric titrators” for accuxate operation. Clean
and condition cells if necessary. .

*

' 7. Distribute supplies and reagents to laboratory stations..

8. If you plan to demonstrate the back fitration procedure with
an amperometric titrator and/or starch-iodide titration
-appaxatus, assemble the equipment and reagents.
Pl * * "
. 9. If you plan to demonstrate the OPD titration an??of spectro-
photometer method(s), gfsemb]e the equipment and reagents.

-

B. Sequencing: 3 LT
. Y, ! . ) r "‘
«~ Slides are Series X-21: Chlorine . , 5.
Participants shobld use the training out11ne,‘”ChlorinatioE and
Chlorine Determinatfons" as a reference for this information.

Classroom 3n§truct10n on chlorination, using slides}io discuss
the first 3 Sections of the oytiine in the training manual.

ll

a. Intrq&uction about bactericidal use of chlorine - Slide }
b. Mean§ of chlorination NSlide 2 .

\ -
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“ - .

F LY -

. ﬁf c. Effdcts of applying chlorine .gas - Slide 3, 4 - - . *
¥ .
d. Effects of applying calcium hypochlorite - Slide 5, 6
. ' 3
I e. Ammonia reactions with hypochilorous acid progduce .
’ chloramines - Slide 7, 8 P
f. Side reactions reduce availability of chlorine for
- L disinfecting~purposes - Slide 9 : -
R 9, . » . . . .
_g. Chlorination products that have disinfection powers - Slide 10 \ -

h. Stress the'meaning of the terms related to chlorine residuals -
Slide 11, 12, 13 .

i. Factors affecting disinfection - Slide 14
j. It is convenient to use a blank slide (15) here. * . K

2. Classroom overview of recognized chlorine determinations, using
¢ headings in training manual sections on "Todometric Analyses™
and "DPD Methodology”, then the summary of "Compliance
Methodology". < ° :
N
‘\\ 3., Classrdom instruction on the chemistry involved in direct iodometric
~ titrations to determine free, combined or total chlorine. This
~ series of slides presents facts about the chemistry of the method -
with pictures of an analyst doing each step using an erometric *
. . titrator. Presentation of the direct method gives adaE%pqrtunity
to teach the chemistry involved and also to re-enforce mastery
: of the meaning of the terms “free,” wcombined”, and “total”
- , residual chlorine. However, for wastewaters the indirect or
| back titration ig’to be used. If participants wili routinely
analyze wastewater, you can still use these slides to teach
~  the chemistry involved and the meaning of the above terms, but
-\\*\\» spend more time on the actual steps to do a back tjtration (next
topic). : — ’ )

A summary of Iodometric Titration Analyses is in Section IV of
. the outline in the training manual. Participants cankuse this
o ‘as a reference for the following information:
& a. Types of chlorine - Slide 16 il

-, b. Role of pheny{arsine.oxide - Slide 17

c. Picture of titration equipment - Slide 18 ) \N ;
d: pH for types - Slide 19 Lo j;"
v e. Principle for, free chlorine 2 Slide 20
e ¢ 1l pH7 buffer has been added and current flows, pointer

to right - Slide 21
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<
~e * > T,

" Apc? . . »
g. PAD reduces, current reduced - Slide 22 ) ,.
' h. Adjust pointer to right - -Slide 23- .

A
i. Mgre PAO, current reduced - Slide 24

J. NeeH]e stops, take reading - Slide 25 ., ‘

~r_ b

[ - . %
' k. (More PAD. MWhen needle stays stoppedi it's end. (Slide 26 « ~
is same as ‘slide 25 to show needle staying same) - Slide. 26 ©

1. 0.00564 N PAO related to chlorine for a 200 mi sample - Slide 27

s *

u

L]

© m. QPAO related to free chlorine at pH 6.5 - 7.5 - Slide 28
n. Combined chlorine may be present - Slide 29 .
. 0. Utilize chlorine - -iodide reaction Mslide 30

'
0 p. Need pH 4 and potassium iodide - Slide 31

q. Combined gh]orine releases iodine - Slide 32 .

" p. Add KI solution (crystals may be used instead of a solution) -

- - Slide 3 - ~
__‘::Eié:} lide 33 - ' )

s. -Add pH 4 buffer - Slide 34

— 4 ' . . K . )
t. Repeat titration procedure as for free ch¥orine; when needle
stays at one place, it is the end-point - Slide 35

u. Add results for free and for combined chlorine to give total. -
©  Stress: can do total in one5§te3 by adding Ki ahd pH 4-buffer :' .
directly to sample - Slide 35 . .. .
‘ 4. Classroom iH&lruction/demonst??}ion on indirect’ (back tiltration)
1odometric procedures ¢t determine total chlorine.Reférence infor-
mation is in the outline in the training manual, Section;}!}

a. The indirect d} back. titration is required for wastewaters
. ¥ because constituents in the sample can react with liberated

jodine during titration and cause low results for the PAO’ +
reaction with liberated iodine. - ) :
b. Utilize same principles as the direct method. Stress addi;ianaﬁ
v . step using jodine titrant and that the end point signal is” L
‘ revgrsed. : L
» » L]
o c. CHOICE of instructional approach: . :
o 1) Eleven minute CCTV cassette showing the back titration

using an amperometric titrator. .

] 2) Demonstrate a back titration using an.ﬁmperometric titrator
and/or the starch-iodide colorimetric.procedure. The latter
requires addition_of stareh for end point‘detection.

0  ] a - . 17;
s )

J ; c <
- 19




- . L
- : . - . 7~

. - ‘f * ."-‘ . ’ N . = '
x . 5. C]assrgm instruction.on the DPD Methed to determine free or total
.o chlorine. Section.V of the gutline in the training manual has the,
P T fo]]omng/lnfo'(matlon . - . ) ] .,
* N *a, hemstry mvo]ved is swn]ar to iodometric method, dependmg d .
i n liberation of iodine from potassiuli iodide. \ 7 -
~_ “b. Role of DPD to produce color. LT . !
< hJ . 5, o~
“ M Ferrou ammon i um sulfate is used as ptrant “Note end pm nt_ h
L signal. ' N AR A
(/ - T pe ‘ . ' i ! - : ‘.
- d. Spect otome;ch method - . . PN
. é. DPTIONAL emonstrate one or 'bbth DPD methods.
) - 6. A summary of methodology recogmzed for compliance momtormg 15
. m §ect1on Vi-- - .
-~ .
. 7. In laboratory - 45 rinutes - Br1ef1ng wh1ch 1nc1udes eqmpment [ 4
preparation information and instrument contr 15, then student .
. , performance of two determinations of total chlorine in a sample ' .
L .by back titration using am Perometﬂc apparatus. Use training
manual outhne,\“Amperometmc Det;ermmatt.pn af Total Residual, @ -
** CRlorine." - ¢ . . d
o 8. Class Discussion - 8 minutes .‘
a. Studen{% calcutate and post, results. ) o ' .
\' ) b. Announcé resg]t obtained by Instruc-tor , | h )
\'\ c. D1scuss prob]ems responsib]e for wronggesu]ts T ] S .
SR . \' . L . *
T « Notg samp]e co]]ectwn ;and ana]ysls “cautions. . ’ . ~
Yoo e.. Answer any questwns ‘ _' ' e ."‘-“, « - N
. 2%
SOOI oW EQUIPMI:N]' AND SUPPLY- ngmeuegos | T Lo o ;
- ‘ “ Assignment. 1 total.ch]orine"?ampk Run’ one determmat:on for practice, e
: run secon detenmnation to report results. 0 . . o .
“ To minimii’e tha numbey of titmtors required, the Yahqratory session cou]d v
~ be cOnducted twite with half the cJass doing another procedur& requ‘trmg ’\
“about t,he ame time, e.g., Hardmess. ) . " . »
T e AL For each station (no more than twWo persons per st‘c\tmn)-
* 1. One..l m] pipet graduated in terfths . /‘P ’ o
2. One 5 ml volumetric pipet {Use a graduate pipet ‘If us‘mg the . ' )
.o deHvery dssembly for PAO on a t1trator).,; .
" 3. One 200 ml graduat,ed.cyHnder Y i\ ‘ ,‘_ . ‘
b4, One,prop‘»a-tﬁbulb .o : .
’ ‘-.-": * . ", . | "‘73 ' - ’ E f s
., . . . " , 1 /u " / . - - € . [
. F '\




Rl

» N . . A, « -
’ 5. One scoop for KI crystals - R S . ‘
, " 6. One box tissues CoL , o \
. * Y7, OnR container for waste-'solutions , )
) 8. One amperometric titrator with cell contain1ng e]ectro]yte ]
: and cond1t1oned for use . . ' , N
) ‘ . . 4
9. One squeeze bottle Ch1orlo;\-sfree=d1§t1}3fjlfater oy , |
10. One marking pencil 0, f‘ oA . |
R '11. One afiron for each student o : »
4 ¢ 12. One pair safety glasses for each student " s
B. Shared: ) . Co . :
* 1. X bottles for sample {1 per 2 stations) . . \/
. . , ’ -~ ‘
X. TPW REAGENT REQUIREMENTS: Far details of reagent preparations, see
- , 14th edition "Standard Methods“, page 318. -

A. Min1mun amounts per station {no more_than two persons per stat1on)

.

1. Ten m 0. 00564N phenylarsine oxide solution, .- ;
2
Two g potassium 1od1de-crystq;§,(or one dropper full of KI solution) .
L 2 ' - .

Eight m} pH 4 acetate buffér (in dropper bottle)

Two ml 0.0282N lod1ne titrant (1n dark bottle)’ '; .

LS4 I~ S #% N

Four hundred ml samp]e with total chlorine Yesidual around 3mg/L |

Y (A chlorjne solution may be,diluted. Another ‘source is. a
. hypochlorite bleach or a chlorinated wastewater treatment plant .
efflyent may be used.. Check any solutipnto be used as a sample
to, ¥ sure chlorine is present in the applicable range of the
. test). . : '
SR Sharc A0 . 4 R
R * B, xPrepare excess of each so]ut1on to allow for rinsing out giassware,
‘ ‘# waste é&nd re-runs. . -
) . . L.
, C. A‘source of chloxine-free distilled water shou]d be ava11ab1e i
. . \ during laboratory session(s). . . *
“~ ‘. . e
¢ «<XI. DESCRIRTION OF VIS‘UAL MATERIALS: G e 3

A, Thirty-six s]ides X ZT Ch]orrne - See next pages:
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GUIDELINES FOR '
o INSTRUCTIONAL PACKAGE WORKSHEET '

I. SUBJECT MATTER: Use of a Spectrophotometer and Caliﬁa;ion Grpphs : ﬁ)’
< II. UNIT OF INSTRUCTION: Summary of-Topic Presentation

111, ESTIMATED TIME: 45 minutes . . .

//// I¥. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Participants need to use
: spectrophotometer and prepare calibration graphs to determine total phos~
‘. phorus, nitrate and nitrite nitrogen, and fluoride. '

V. ENTRY LEVEL BEHAVIOR: NN
A. Ability }o perform calculations invd]ving decimals

B. Knowledge of weight and volume terms like “mg", "wg", "L", “"ml",

“standard solution® : .-
C. Ability to use arithmetic graph paper R
[] . ~

Vi. INSTRUCTIONAL OBJECTIVE: ~

A. Terminal Bebavfor: The participant will know how to zero a spectro-
- - photometer at a selected wavelength, make absorbance measurements”
for standards agd samples, use the results to Prepare a calibratio
] graph and then uset}he graph to determine the concentration of th
desired constituent’ in a sample, al}l according ta the outline in
the training manual (see VII. A. 1.).

- I d
8. Conditions: He/she will be given the training manual and 45 minutes
» of-Instruction. Latsr fn the course, he/she will be given the time
and the necessary equipment to perform spectrophotometric measurements
and to prepare.calibfation graphs. . '

. C. Accepted Performance: Subsequent satisfactqry use of a spectrophoto-
meter and ability to prepare calibration graphs for the total phos-
phorus and the nitrate and nitrite nitrogen’ determinations, all T
) according to an Instructor's rating.

F
L
-

vil. IRSTRUETIONAL RESQURCES: e

o~ -

A. Available Media:

1. One outline in training manual: “Use of a Spectrophbtometer®.
Terms and operational sequence are for B & L Spéctronic 20
models, but cap be easily, adapted for any spectrophotometer.

2.'Sixteen slides, X+8: Use of a Spéctrophotometer (see XI ‘ :
K .

s : Description-of Visual Haterfals). i ’
_ 3. Six slides, X-9: Calibration.Graphs (see XI Description qf ’
¢ Yisual Materials). ) X . ) .
) 4. Thirty-ftye|slides, 8 minute ta&a@d script, XT-51:" Use of the

¢k C). Hw.3a.11.80

Toxt Provided by ERI
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-

I .
Spectronic Zq.Spectrophotometen (See XL Description ov Visual Materials)

B. Suggested Media: . -
Y . . s,

. 1.- None *“*uﬁﬁih\h
P -

VIIL. INSTRUCTIONAL APPROAEH: .

A. Prepafﬁt1on for Instruction: . N

A . 1. .Revitew the course laboratory procédures whlch utilize a ’ -
' spectrophotometer: phosphorus, flubride, nitrate and nitriv.
. nitrogen, y

I ‘.
. 2. .Review visual materials and outline in course manual.

* 3. Preparg the lesson using the Sequencing below Jf jbur own
organgzation_of the material.

. ! \

B. Sequencing: \ . ‘ .

. & .
Slides are seqikipX-B: Use of a SpectrophotomeféP and X-9: <Catibration
‘ Graphs. S]1de-2a e presentation {s XT-51: Use of the Spectronic 20
. Spectrophotometer. . . . ‘

1. " Classroom - Discuss eolorimetry, Lambert-Beer Law, and preparation
of standards using X-8; Use of a Spectrophotomé;er. .

-—f;- - - ..a:f Geneéai ﬁzénciplgs of absorbance and CEf°Eim§E£Z§.*18’ 1.0 - .
b. Definition of wavelengths X8, 2. . .  ° B
R gparacter1st1cs of wavelgnqth; X:B, 3. ! .
J%\' . . d. Re1§t1od of wave]engthfv;lueﬁ to'1nc?es; X<8, 4. . S

e. Lambert-Beer Law; X-8, §. S «t

-
!

i~
'

. "+ £, Shapes of absorption cells; X-8, 6.7 .

Use pf the-EPA phosphorus procedufé to exemplify the
preparation of standards; X-8, 7. *

Qo
.

+ "

-~
.

Prepa}a€1on o% the stock phosghorus solution (known |
. _ compoigt1on and concentration); X-8, 8, g, &d W0. * =

- i.’. Preparation of the standard phosphorus 561yt1on (known'
- - Lomposition and concentration); X-8, 11, 12 and 13.

j. Preparation of a series of ﬂﬂssphorqs quhtiqnsofinowp
compositidn and concentration; X-8, 14, 15-and 16.

-

2. Classroom -,D1scuss'p%eparat1on of a calibration graph using
A . X-9, Calibration Grapha. - x .
F

a. Information needed to pre?hre a cp]]brat1on grapha'X-Q; 1.

L. DOrawing and 1ppefl:nghe axes ‘of a calidbration grapﬁ{ X-9, 2.7

Q . . (A = absorbance, C = concentration) ' .

ERIC o185




. go through an example of calculating amounts

L~
X
o
(S5

\\..

-~
¢. Locating one point using absorbance concentration values.
(mg P/1iter is an example label for the abscissa). X-9, 2+

-

d Locating five poings; X-9, 4.

1

e

[+
e., Connecting the flive points by, the line of best fit, X-9, 5

f. Determlnlng the sgncentration of the sample using the
cahbratwn graph;) X-9, 6¢&

Classroom - If 'the background of the part1c1pa$ts werrants it, Y
of standard solutlon

to be diluted to achieve ca11brat10n standards within a range

Qiven 1n a Method write-up. .

. -

4. CLassroom Discuss. sample dilution using section V of the Tra1n1ng
; Hanua] outline: Use of a Spectrophotometer. '
e t .
Classroom cuss the use of 4 spectrophotometer using XT-51. ‘GF.
Use of the Spe ronic 20 Spectropliotometef. The slide-tape 15 a o
presentation of:
a. Warm-up
b. Adjusgments prior to use R .s\, v
.- Haking measurements— - '
\
_ d. Changing photo tube B )
IPW EQUIPMENT AND SUPPLY REQUIREHENTS P
A. ¢V1sua1 Materials : . - N !
IPH REAGENT quummems: R ) '
A. HNone . . d :
ne§tmmon OF VISUAL !HAIERIALS - ‘ P
A.. Sixteen slides, X-8; Use of a Spectnophotometer - See next pages.
. B.‘g‘ slides, X-9: Calibration Graphs {Follows 'x-8) %"
C. Thirty-five slides (41se 8 minute tapej, XT-51: U f the
Spectronic 20 Spectrophotometer (Follows X-9) .
. * ‘ - \/
. \
o
5 +
- N . v . - :
‘e ‘. .

12.1 -
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. . i ~ GUIDELINES FOR
INSTRUCTIONAC PACKAGE WORKSHEET

s g
I. SUBJ?CT MATTER: Phosphorus _
II. "UNIT OF INSTRUCTION: Summary of Topic Presentation
Y]

IIT. ESTIMATED TIME: 195 .rqes (45+45+95+10)
1v. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The patticipant will be

responsible for this determination to meet water.quality control program

requirements.
V. ENTRY LEVEL BEHAVIOR: N
» "’ . *

. .
A. Fundamental knowledge of inorganic chemistry

Abifity to correctly use volumetiric glassware .

[ ]

Ability to perform calculations involving decimals

o

Completion o?‘the 1essons:(or,eﬁyiva1ent): ’ .
1. pH . .

’ 2. Use of a Spectrophotometer Akg Ca]ipration Graphs
3. Laboratory-Sefeti gfacticesz . ‘

VI 'INSTRUCFIONAL OBJECTIVE: - ' .

A. Terminal Behavior: The participant will know pertinent facts about
phosphorus forms (see VIII B.}-and will determine total phosphorus

in the straining madual (see VII A. 1. b & ¢). He/she will draw up a

caTibration curve using absorbances posted by class members and will
\\ use his/her absorbance for the sample to obtain a result. He/she will

also participate in a class discussion of the topits and laboratory

, f°  procedures. s ‘ ot

» - -~ 1 . ,.

B. Conditions: He/she will be given the training-manual, 45 minutes of
Tnstruction, 140 minutes laboratory time, all necessary equipmerit and
reagents, a sample, and ten minutes for 'class dicussion. s

» N _ .

\ C. Accepted Performance: He/she must correctly answer 70% of the items

. ‘on this topic in the post-course evaluation, perform the laboratory
procedure to the satisfaction of an Instructor, and obtain a result
for the sample within * 103 of the class averages (unless the reason

. fof Yack of agreement is acceptable to the Instructor).

VII. INSTRUCTIONAL -RESOURCES: . . . .
* A, Avatiable Medfa: -

1. Three outlines in the training manual:

- A
rl

32.11.80 ‘ 194 . o

-

in a municipal wastewater treatment plant effluent using the procedures



VIII.

! .‘ . *

-

a. “Phosphorus in the Aqueous Environment" . .

b. '"Laboratory Procedure, for Tatal Phosphorus" accord1ng to
1979 EPA Methods- for Chemical Ana]ysis,,p 365.2-1

c. "Use of a Spectrophotometer" - .
i . » . -
. -2, Fifty- three é\bges, J4 minute tape and script, XT-44: The
Determination Wf Phosphorus (See XI. Description of Visual
. Materials). - - 7 : .
8. Suggested Media: . ° L -
]- NOne ¥ . . R : . v - ' L .
»” " ~ .. .0 - . . r
INSTRUCTIONAL APPROACH: s | . _

A. Preparation for Instruction

Y] K . . ' \\\‘

‘1. Check equipment and supplies. See IX below.
Caytion: . ' . ' ' ,
a. Al glassware, including that: used to prepare reagents, and ‘
filtering apparatus’ must be cleaned using special procedures. TN
. See the training outTine, "Labgratory Procedure for Total \
Phosphorus" section III for detai]s.. \ .
b. Filter discs must be phosphorus-free. See section IV_in7the
, training outline forid%ta11s: ’ . .
. I f .

2. Prepare all mécessary reaéents and sample as in X below.

3. Review the labdratory procadure by performing the student assign- .
ment using the outline in the tnaﬁn1ng manual, «

<

4. Review the t0p1c outline in the training manual and the‘V1sua1
materia]s See XI below.

5. Prepare the lesson using the Sequencing below or your own organiz-
ation of the material. ‘

5. .Check pH meters,and spectrophotometers (880 or 650 nm) for accunate
operation. The spectrophotometers may, need a spec1a1 f11ter and
phototube for operation at 880 or 650 nm. . . Jt

7. Distribute supplies. ‘and. reagents to 1aboratory statfbns .

B. Sequencing: ce T, ,-, "

1. E]aserom - Introduction and dVerv1ew of the s]ide ~-tape presentation,
+XT-44: The" Determinetion of Phosphorus.

2. ‘present XT-8: . . i co % .
. . - : A toeo o ’

a. Introduction - slides 1-5}




. .
"N , . *

b. Reasons“why prefphorus determinations are done - slides 6-8 ~
_C. _Phosphprus termino]ogy,_prthoian& ﬁ&]yphosphates -¥s1ides 9-15'

d. Overview aéd,chemistry of the analytical method - slides 16-20

e.© Sample collection, preservation, holding time - s]ides 21-24

f. Total vs. 'dissolved phosphorus - slide 25

g. Digestion procedures for various forms - wlides 26-33 v

-~

" h. pH a&justment of digeéted staadard§ and sample - slides 34-35

-

i. Prepatration of combﬁped'reagent and color development - slides 36-41
. Absorbanéefreagihgs and graph - slides 42-43 '

LN
k. Care of glassware - slides 44445 . '
11 Applicability of proceduge - slide 46. -
m. Interferences - slides 47-4%
» R, Sunnary - cred1ts - slides 50-53 Co )
o

3. Answer any questions about XT 44 bop1cs

4. ,Br_ef1ng for laboratory - class will prepare standards and sample,
then begin digestion. Using the laboratory procedure in the train-
ing mdnual, they should ‘do section VI. Procedures A, B, and C.
Each station prepares’ the zero standard, one ass1gned standard
and the sapple. Stop after p]ac1ng flasks on hot plates (VI. C 6).
A staff member will monitor the boiling, turn off the hot plates
and cover the flask mouths.

5. Laboratory-Student ﬁerformance of assignment (45 m}nutes).

6. Ther& can be a break of 45 minutes or up to several hours at this
point. The "Use of a Spectrophotometer” could be presented during
this time (See IPW on.the topic). .

7. Br1ef1ng for 1aboratory - Do section VI, D, E, F and G; 1. e., pH _
adjusthent, filtration, volume adjustment and colorimetry. Refer
students to "Use of a Spectrophotometer" outlige for stepwise pro-
cedure to use the 1nstrument

8. Laboratory -Student performance of assignment (95 minutes).

9. &Hassroom (10 minutes) d AN -

L4

~ a. Participants post absorbance for standards.
b. Exclude outljer absorbance values. ‘

N " .
c. Sections VII and VIII of Phosphorus proceddre - Each makes a
"calibration curve" using posted absorbances and obtains a
result using own absorbance for sample. (Stress that this
method fs for convenience and cannot be used for real work).

- .‘

196 . \ © 20-3



)

L] ) ( R \
- ' 5 . .
d.” Discuss results and any items from the 1aboratbry session. .

L]
e

ey Answer any questions. ’ T ’ j
IX. 1IPW EQUIPHENT AND SUPPLY REQUIREMENTS: - -7 7
&ss1gnment. 2 standards (zero plus one other) and :1 samp]e .'[
Filter the sample e T . .
’ . We have the entire class do the procedure on.asslgned standaro% ahd the . \ ’

sample from the beginning’ihrough starting the-digestion (manual outline
VI- A through C). eagents and equipment required this far have an .
asterisk. Then, to minimize the nymber of pH meters requiffed, we present
the classroom sessions on "Use of a Spectrophotometer" and "Fluoride".
*The remaining laboratory work on phosphorus is done as "split" sessions,
‘with half the class doing fluoride while half finish phosphorus.

A.. For each station (no more than.2 persons per stet1on) .'
v CRUTION: Glassware and filtering apparatus need spec1a1 cleaning ’
. . (VITF A. 1. above). i .. . -

L4

T. Ope 100 ml beaker (for buffers)

L%y, Twelve boiling beads, glass T, o -

3. One filfration apparatus, small enough to ilter\between 10 and 50

ml of dige3ted solution. )

4. One piece phosphorus-free filter paper (may requ1re pre-treatment), _
to fit the fi]trat1on apparatus, 0.45 um pore size (Gelman GAG or
: equivalent}) » )
x ¥ r

*5. Three*flasks 50 m1 volumetric w1th stoppers

. NN
. - *6, Three f]asks, 125 ml Er]enmeyer ) ' :
"+ 7. One pair forceps ] . ’ ?
: o, , . . . .,
— ’ ¢ *g, One funne] to fit neck of 50 ml volumetric flask e -
9. One pH meter with electrode(s) in a beaker with enough 6.X buffer .
. or distilled water to cover the tip(s). A single, combination
b e]ectrode is the more conven1ent Also, provide a thermometer
. ’ .*10. One 10 ml gradudted pipet ‘ . ]
\ . . )
*11. One 50 ml. vo]umetr1c pipet (for the samp]e) If sample has ~
L suspended solids that may p]ug the pipet use a 50 ml graduated
i . cyHnde . 4
T © *12. ‘One’ pipet bulb . , .
/\ . } {
*13. One scoop, U 4g capacity -
. [
.o ' *14. One, squeeze bottle of phosphorus-free distilled water
co L *15. / One-markin, pu&ﬂ ', . ‘
B S € P

.fv"
y . - 2
. . 4 -~



A‘

%2, Enough hot plates in a hood to accmnn%fate 3-125 ml1 Erlenmeyer

”

6. One aprdi for ‘eacK student P !

*17. Onetpair safety g1asses for each student ! .
Shared: - '

*{. One set of volumetric pipets (1, 3, 5 10, 20, ;é\ml) per §

station$ if 1 standard is aSS1gned to each

flasks per station.

during laboratory.session(s). :
XI. DESCRIPTION OF VISUAL MATERIALS: ° .

Fifty-three slideS‘(w1th 14 minute tape) XT-44.
Phosphorus - See Text pages.

3. One spectrophotometer (for use at 880 nm or. 650 nm and hav1ng
al Fm cell) per 3 stations.
X. IPW REAGENT REQUIREMENTS. For details of reagent preparations, see ~
. . ' 1979 EPA “Methods for Chemical Ana1y51s“, .
: p. 365. 2-1, EXCEPT for A.5.%- - ' )
A, - Minimum Amounts per Stat1on {no more than 2 persons_per station):, ¢
" 1. one hundred nl ph 6.X buffer ’ T . g
2. - One hundred ml pH 4.X buffer . . )
L] ~ . v
3. One point. two 9 ammonium -persulfate \ L -
4. Twentyjfour m] combined reagent
5. Seventy ml, Standard phosphorus sofution (ldrﬂnT.= 1.0 ug P)
Host will use less than 70 m1. *(2Q ml stock penr liter for . e
1 cm cells) , e
. . . . " v ! y
6. Four ml TN sulfuric acid in dropper bottle -« - /
— 7. Fiveml 0.llﬂ_su1fdric_aciq in dropper bottle
v 'Y %
. 8. Ten ml 10N sodium Rydroxide in dropper bottle C N
. 9 Five ml 0.IN sodium hydroxide in dropper bottle ° o
' 10. Fifty ml municipal wastewater treatment‘plant effluent for _
sample. If not available, use 10 ml of ‘the stock solution =/ - &\\; .
per liter to make a sample containing 0.5 mg/liter phosphorus- - ij
B. Prepare excess of each so]ution to a]]ow for rinsing out glassware, .
! waste, and re-runs. . . .
f C. A source of phosphorus—free disti]]ed water shou]d be available )

[ . . [Sd

The Determination of -
. * 1

o, . S O .
190 . 20-5




SERIES_ .22 eroseorys ° .

L 4
aln N N A
. - J ‘ [ P ) ]
v o0l ’ o - 4
E1 S0 - The Deternnnation of .
Phosphorus ,
Ao {J. 8. Invironmental Protecy
: tion Agency . l;::ig:s
) . - .
* , Water Drogram Operations Determination 3
\d . -~ . National Tralning Center ‘
N < .
- ’ .
\ - \ - R K -
SLIDE__ . SLIDE__2 SLIDE ’
(" N\ {\ \ ’ ( \
" e t 1 . .
Ishosphorus terminclogy . Help o asscss potential
‘b
. Photo . telogreal productinaty
* of . . »
. N EPA Chemical ) A
-t ' v Analysis Manual 2
- . ’ ] -. LI ,
\ L]
' A
13
‘SLIDE : - SLIDE__® SLIDE__6 N
. y y ] .
‘ . -
/‘ .\ . v
: » :
~ Y N [ N
Approxirnately L ‘
10 micrograms/1 . -3
’ Drawing of "Keystonc Cop" PO,
- chasing man dunipin
phosphates into stream - (

)L ) Y A
SUDE_ 2 _ _ _ SLIDE_&_ ~SLIDE_"3




i -
Phosphates #= heat ——3p
tob phospliates -+ water

“ L4
Cartooh of mad scientist
dumping organic phosphorus
compounds m;&;rmdcr.
Orthophgspnates come out.

§
*

1. Sample collection and
preservation

2, Tossible filtration

3. Poasible digestion

4, pH adjustment -

5, Color development

+ 6. 'Spectrophotometric

determination

ERIC '

z

€

%

Cleaning Agents

. Detergents

Orthophosphate Derivatives
Trisodium Phosphate .
D;alodxm;n Phosphate
Monosodwum Phosphate

Ihammgnium Phosphate

- N

Ammonium molybdate plis
potassium antimonyl

tartrate plug phosphorus
plus acid

Antimony phosphomolybdate
complex '

o,

SERIES _x1-44

PHOSPHORUS

- N

\_

supe_w_ /-

-

. _) .

(-
Polyphosphates

\‘ a cld
hebht

water

A

Orthophosphate on

Polyphosphate Derivatives
Sodium hexametaphosphate
Sodium tripolyphosphate

Tetrasodium pyrophosphate

4 T

'
i
=

\_

Antimony phosphomolybdate ‘
complex plus ascorbic acid

.
Blue complex

.

SLIDE_ 8

4 2007 (




Co R e

— N Y Y

Drawing-of two hands holding

Cartoon 01 iaad ' scuentast sample bottles under water.
& tanng at tost tube of blue ' . *
ligraal. . " One bottle is collecting
- . . *  bottom deposits. ‘
- F) . -
[ ’ ; > f Yes No
[ . N

f sLIDE__13 SLIDE__ _ * SUDE—a__ . S
. .
*+ ) '
4 - ' 4 ' A ( : )
’ L] L] - .
: Pht;to 2 ml 14804 Drawing of man 1n laboratory
0 - o

. ) looking at ¢lock
Plastic and Glase 4b mg HgClz2 N

Containgrs Storage at 4* C

- » - i

]

AN . \ / Y, . :
¢ SLIDE__% SUDE__2 . SLIDE__2¢

) L
L . - ammomum persulfate & . / 59.'0 ml
- Photo - . sulfurre acid digestions i ' !
of
Membrane Filter | . sulfuiie acid digestion
Apparatus . no thgestion®
L » -
S S J U
SLIDE: 25 ' SLIDE___ 26" . SLIDE__22__

LY

20-8 2U i




L]

f._;.\.f ) ,

L .
Ondizable orgames and . N PolyphOSphat'.és and some ' - > Ly
pol\I phosphatcs organfcs Orthophosphate ,
N ammogplum persulfate suluric acid - No digestion
+ sulfgric acud digestion . L
digestion ' .
] * . .o ) . [ - Orthophosphate ///
On thophosphate lon / . Orthophosphate lon\ . . ’
! . 1 \
\. : J S \_ )

SLIDEZ__2 SUDE_ 2 SUDE__30 . “

T > VS R

.
. |+ Drawing of man seratehing Fhoto \ ¢ . 1
head. In cloud above head of
are "polyphogphates. ) Hot Plate & Clock Phote ' i
organic phosphates, . . of N
orumphgsphatcs" - . Autoclave .
\ - -
r . ) ’
\. / i, \. | J U )

.. SUDE__32 * SUDE_

” ’ L]
f /) (-~ Y ( )
1 Adjustment of pH o : . i ,
. PH meter . Pi;c;to
- sodiumhydroxide . 50.0 ml Adding Combined Reagent 1
. ’ ’
’ - . - ? . . = . ~ . \
l [
L -\ = - ) L) \‘- - . )
SLIDE__3¢ v SUIDE_-35 ) ] SLIDE__36__ 1
] . ' 20-9
1] “ v .
s, ) ~
‘G . R 2 U2

ERIC ~ | | | =

Aruitoxt provided by Eic: a
.




’ , b \ & '
. — i}
L] - - . .
. : - SERIES __x1-44~ pHosPHoRys. e -
» . ’ ' 4
. [ } A
N N - (C T
- ? . 4 * . - . . - -
. . Sulfuric acid ) - . y -
ulittric acy o~ N - 15 ml (NH,;)GN!?7024. 4“'20
Ivtassium antimony . .50 ml HgS0y .
ey y - o . .
tartrate , . 5 ml KSHOKC 1,0, 112, . Mix
+ Amumonugy Molybdate . ) )
N ‘o . 3 /
. Ascorbic acul . Mix ’ .
. . rs . Y
" y, \_ A\ /
SLIDE__3 ' + 'SLIDE__38 SLIDE__32 :
e . : e \
— N N
- - . . ¢
- . N { r ’ .
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- . . GUIDELINES FOR ™ .
- INSTRUCTIONAL PACKAGE WORKSHEET

- o
4. SUBJECT MATTER: Determinate Error-Accuracy
. -~ '.I'l.r “UNIT OF) INSTRUCTION: Summary of topic Presentation .
i - - w* vy

111. ESTIMATED TIME:. 40 minutes )

Iv. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECIIVE;} An analyst must know how

to contrql or.quantitate determipate erpors in laboratory results, and how
to check for accaptahle analytical recoVery of a constituent to substantiate
the valtdity of his/her data. , \

V. ENTRY ‘LEVEL BEHAVIOR: ", . :

e . e r oo . "y L "

A. Understanding of how to use formulas involving simple calculations
] L.

B. Though not essential, it is orderly to have completed the lessons |
{or equivalent): - “, R .

"‘I . .1Samp1e ‘Han,d]'ing\‘

2. Compliance Methodology B Pty

-

.YI. INSTRUCTIONAL OBJECTIVE: T,
A. Terminal Behavior: The participant will know the difference between
Accuracy and precision, the causes, synonyms, effects and means to
, detect sources of determinate .error, where to find formulas and examples
of each for % recovery, % bias and % relative error, some laboratory
techniques regarding accuracy, how to establish one's accuracy in
performing an analysis and how to continue to monitor accuracy on
a daily basis. . . . T

rd
B. Conditions: |

she, will be given the trairﬁng manual and 40 minutes
instruction. ¥ - - '

C. Accepted Pe Ce: He/she must correctly identify at least 70% of
, the items pertaining to the .cbjective 3n the post-course evaluation.

" yII. ° INSTRUCTIONAL RESOURCES:® . _ . . .
A? Avatlable Medta: ' '

-

1. Two outlines in the training manual: -

.. a. "Accuracy-Precision-Error"

-

b. “Elements. of a Quality Assurance Program”

2. Fourteen slides, X-25: Accuracy (See XI Description of Visual

Materials). _), .

3. Five Slides, X=26: Quality Assurance (See IPW on "Elements of >
Quality Assyrance Program,” XI Description of Visual Materials).

'

(ipw.3a.11.80 205, {.‘ :

I Y

-
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* 4. Handout: Two pages on the “Method of Standard Additions " A
- . copy is at the’‘end of this IPW. o

. 5. Handout: One page on "Example of galculating Percent Recovery e e s
for a §pjkez" A copy is &t the end of this IPHW.. .

6. Resghrke:, EPA "Handbook for/Analytical Quality Control” in Water

. and Wastewater Laboratog*és”, EMSL, Cincinnati, Ohio, 452?8.
. - . e '
. " VIIT. INSTRUCTIONAL APPROACH: : ' ‘ , )
A Preparat%oim For Instruction: . S L i
. 1. Revyew visual materials and available handouts.

2. Prepare the lesson using'the Sequencing below Or your own organizalion_ )
et of the material, . S
- ‘ ’ . N
‘3. Duplicate, copies 8? any handout mgfgrials. ’ S
8. Sequencing: ' ) . . ‘
"’ ST1des are series %X-25: Accuracy (optional: slides from X-26: "Quality
Assurance) ) ;

., Yao

1. Intrdduction

a. _ Before considering accuracy of results, one must have a, valid
sample and a skilled apalyst using recognized analytical methodology.
v - N |
b. Overview: consideration of accuracy,-i.e. ability to recdyer known
_quantities in chemical analyses, causes of error, how to phevent f
"preventable" errors and how to quantitate the effect ot ertors °
) we cannot control. Statistics Presented will be those most
1y used in recognized method references: percent recovery and
_ percent b‘?s {5grcent relative error). .
. . ™ . %
¢. Outline, "Accuracy-Precision-Error® (A.P.E.) has details and
illustrations, unless noted otherwise. ’ ¢
. i
d. Slides are -from series X-25 unless otherwise noted. .

2. Accuracy and Precﬁsion

.S
a. Analytical results are imperfect. Slide 1

b. 'Define/exeTR]ify accuracy. Results are close to the true value-
standard. Accuracy can also be checked by recovery of a consti-

tdenthspike. Slide 2. Stress that both accuracy and precision
are requirements for reliable data. Slide 3.

. !
3. Error

a. Overview: Classificatiop + Causes of error. Determinate error
has causgs whigb*can be'corrected and/or quantitated. Slide 4.
N A

%. Synonyms for determinate egiyg; Use A.P.E.

»
-




] L ., -

s r
c. Effects of, deternﬁnate error, + Usa "A.P.E., figures 2 and 3.

S1ide 5 . . v ’ . - »
~ Y ‘ R
d. Detection of determinate error with unkowns - Slide 6
H\\\\\ e. .,£orrect1on of determinate error with 1aboratory methods : - ‘.
Shqe 7
', (1) Handout 2 pp. On "Hethod of Standard Additions" and discuss °
~ 3 . 7 - at point 3 on §lide 7,
3, Percent_Rec63try statistic for Accuracy
en
_a, Formula for ugrng a standard to check percent recovery. The
* "abserved" dan be the average of several results. Slide 8 _

b. Formula for using a spiked sampte to theck percent recovery.
Slide 9 ! . . .

Exp]anation of term, "backgrouﬁd" in Slide 9 formula. Slide 10

C
, =
R » Go through hi%dout, “Example ofiCa]cu]at1ng Percent Recovery for
o a Spike" td 4 monstrate the correct use of the 1nformation dis-
. cussed on Slides 9 and 10. .

’
. e .
-~

- e, ChecKing own accuracy using a spiked sample. Slide 1T, Note
that one-can use 3 standard instead. The lattér calculations

L

. _are easref ) -
;> T f. OPTIONAL X-26, Slide 4 shows a percent recovery control, chart
‘ for'monitoring accuragy on a da11y basis. ) R
'§. Percent B1as (Percgnt Re]ative Error) Statistic for accuracy ,
; ‘ a. Two. major reference manua]s use different names for this '
o statistic,. Slide J2 . .
¥ LY £
~ b. Formula for using a standard to' check percent bias. S]1de 13 . ‘

c.' OPTIOHAL X-26, ¥lide 5 shows a percent bias contro] chart for
monitoring accuragy on a da1]y basis.

. . 6. Re]at1onshi ) of Rercent Recovery and Percent Bias Statistics. S]dde 14
- (1ast s]ideg. e ’
N Ca ' : . - R &

7. Dai]y Application y .

a. Suggested (EPA Handbook for AQC), - 10% of tests be spikes to
check ‘accuracy.

.
- -

Summary

-~

4

,I
®

a. Again stress valid sample, and skilled analyst using recognized
ana]ytica] met odo]ogy are prior to checking accuracy.
b. SumarizeMpres ntatign.
. . ’ ¥ . N . . /'
o~ . - ) i’ 21-3 ~
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IX. IPW EQUII_’L!ENI AND SUPPLY REQUIREMENTS:

A. )."i;ual,mat;ar"ial"sQ ) A .

X.  IPW REAGENT REQUIREMENTS:

‘ A. None ..
' . % ' : ) .
g XI. DESCRIPTION OF VISUAL MATERIALS .o ,
. , _ ,
7 , A. Fourteen slides, X-25: Accuracy - See next pages. \ .
—y . ) \ ) .o
1' . N - -
\ .
' \ N hY
. . ) . e
rd ] re '
‘ l . 'l'. : * ™
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. b
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' RESULTS ARE CLOSE 1O 1 . .
\ ) ) . \ llllHltlUlvAlulj k ‘

] “ M L) .1
. SLIDE__! ~ SLIDE___z2 SLIDE__2____ |
) - b N
> . - - .
( » ’ N \ ( \\_' ( utmlc", '
T DETERMINATE ERROR £ ACCURACY \ )
. ., , OETECT(ON OF DEIERMINATE £2ROR
METHOD i ‘ ey
* - o X ' J KON 3 MPLES ‘
OPERATOR . EFFECTS OF DETERM{‘;ATE ERROR . PO
¢ ) . 1 USE AN NDZPENDENT Y€ THOD
INSTRUMENT . /
, . ¢ | ADDUITHVE . 7 RAE & LOMIRULL CHIRT BASED ON
. INDETERMINATE ERROR . N A ALY LOMRGYMIE CALLK SEMPCE
L. . . . PROPORT LONAL P U5t IMAL Agustaer (REOR BT
| UNCONTROLLABLE . . : - INALY NG 40 0GUOTS AND saliHING
. ’ oo . « .
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. ACCURCY . ‘ . % RECOVERY
. % RECOVERY . . : .
CORRECTION OF DETERMIMATE ERROR| FOR STANDARDS - . FOR SPIKED swpLes
' OBSERVED |
1. BLANKS . . ™ TKNowN X'0¢ 0BSERVED-BACKGROUKD 100
Lot SPIXE x
; 2. CORRECTFON FACTORS ~. . :
3. STANDARD ADDITION™ & _
4. STAKDARD COMPENSATION , -
. 5. INPROYED LYB JECKNIQUE 1. ‘ _ - . -
k J " ! o ) \ - “' )
SLUIDE__7___ . SUDE__2 . SLIDE__35___ .
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SERIES ___x-25- ACCURACY :
: . H
4 P \ a ' ) 4 i\
BACISRUD" C ACCURACY - L o
The analytical result for —_— . DIFFERENT NAMES, . !
the unspiked sazple with - | + RUN SAMPLE UNSPIKED . SAME STATISTIC: '
regard %o its voluoe as 2. . -1 - N
ﬁ;itmé o:h:hg ;pmﬂ: « RUN SPIKED SAMPLE * . .__ EPA.-%BIAS P
s obsery: 3
anaiytical result -+ |- 4OUBLE LOWEST, I to 75%) IsTD METHODS ' :
2 . ’f ) "% 7 REPUICATES of EACH ’ * % RELATIVE ERRO
| " *. |+ 2 HOUR.LAB TIME (min.) . .- .
. * CALEYLATE % RECOVERY . ( . .
SUDE__10 ' " SUIDE_1L___ \ - SLIDE_12__
- : ' Y H {
\ ,

Y (o
- . |accuracy sTATISTICS

% BIAS (% rﬂ.alwo error) _‘} % BIAS o R
FOR'SIANDARDS = » % RELATIVE ERROR
' MEAN . JRUE VALUE | ) .- EQUALS

TRUE VALUE

% RECOVERY - 100 |.
(gives sign)

AN - ) \z__ J . oy,
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aiming different known amounts

| "

8.5* Method of (Standarg. Additions: In this) method, equal volumes of $

ample

The fimral

' ., a dded .to a deionized distilled water blank and to three Standards

e

F

f the test element.
volumes of all the solutions must bgﬁtue same, The absorbance of each
. solution is determined and then plotted on the vértical axis of a
graph, with thé concentrations from the weight of analyte added to each
of the-original volumes of sample plotted on the horizontal axis. Hhen, :
the #esulting life 1¢ extrapo)ated back to zero absorbance, the point

of intercéption of the abscissa is the concentration of the unknown.

. The abscissa on the left of the ordinate 1s scaled the same as on the .

'right side, but in the opposite direction from the ordinate. An

example 'of a plot so obtained is shown in Figure 1. ) N

" * / *

Absorbance

-

Zeto
Absorbonce 3

4

Corllcenl.rchOn

L 4

b 4

Y

Conc, of
' Sample

-

Addn q
Water g&lant
Addn

Adda |
Addn of 50%
of Expacted
Amount

Addn 2

Addn of 100%
of Expedied
Amoun!

Addn-3

Addn of 150%
of Expected
Amount

¢ ,

: _ ' FIGURE T STANDARD ADDITION #LOT

[ Ly

F

L ]
’ .

* N " 7 Fl v
The method of standard additions tan be ve)y usefu],,howevécﬁ for the

, eresults to be valid the following l1imitations must be taken jnto . ,
consideration: ' : .

the absorbance plot of sample and standards must be linear
over the.concentration range of concern.» For best results the
AN "slope of .the plot should be nearly the same as the slope of
. the aqueous Staodard curve. If the slope is significantly
~ ° . . different (more than 20%) caution should be exercised.

’ " 4 1 L .
1370 EPA "Methods for Chemical Analysis of Water and Wastes"

< a )

.
’ -
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- . - / . , .
b) the efféct of the interference should.not vary as’ the ratio of

.analyte concentration to sample mitrix thanges and the
standard addition should respond in.a samilar manner as the

analyte. ‘ . . -
¥ - L] Y. P
c) the determinatj;on must be free of .spectral interference and .
, corrected for non-specific packgrcund interference.
. . R s
J v, . -
4
N A
. \
P * \ .
x -
. + —— .
» I
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. . , +
» . ‘ »
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EXAMPLE OF CALLULATM@P RCENT - . /
RECOVERY fQR.A SPIKE' *

A sample was collected and a 25ml aliquot was analyzed for nitrate nitrogen.
The result of the analysis was 50Qug/liter. A 25 m] spiked aliquot of the
same sample was prepared using 1 ml of a spike $olution which contained
10 mg/liter nitrate nitrogen. The result of analyzing the spiked samp]e was
898 pg/liter., Calculate the percent recovery. = . .

_ observed — background -
f p= spike amount ‘100 ) -

observed is (%M) (0,025 1iter) = 22.45 ug
iter . .

[}

' background is (SO_OHQ_) (0.024 1iter) = 12.00 pg )

liter ?
spike amour® is (10],?22rug) {(0.001 liter) = 10.00 pg i
Y S : .. :
' P = 22.45 pg —12.00 1ig e :
P = 104.5%

. ¥ -
N / .
. .
N
* »
L) ‘ -
o

-
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: ‘GUIDELINES FOR - . 1
* ENSTRUCTIONAL PACKAGE HORKSHEE]
M * [ ]
) y v w {
I. SUBJECT MATIéR: Flyoride .

if. ,UNIT OF INSTRUCTION: Sufmary of Topic Presentation
Tl EST;MATED TIME: 160 minutes (60+95+5)

Iv. JUSIIFICATIUH f0R THIS INSTRUCTIONAL OBJECTIVE: The participant will be
responsible for ‘this determination to meet water quality program
requirements. .

/
V. ENTRY LEVEL BEHAVIOR: ’

A. Fundamental knowledge of inorganic chemistry

"

B.” Ability to use volumetric glassware [ _
C. Completion of the lqgsans (or equivaléhti:
P

1. Use of‘;~$pectrophofometer and Calibration Graphs

2. Laboratory Safety Practices
Vi. ‘INSTRUCTIONAL OBJECTIVE:,

A. Terntinal Behavior:. ™ The participant will know‘bert1nent facts about
uoride, the manual distillation_procedure and four analytical

procedures for determining flvoride (see VIII B.). He/she will
test four samples by the SPADNS (by calculation) and the electrode
methods (8tests) using the procedures in the training manuat
(see YLI. A. 1. b and ¢) and will report the results. He/she '
will so participate in a class discussion of the laboratory
‘procedurﬁs and the topic in general. V4

. Conditions: He/she will be given the training manual, 60 minutes_ of
Tnstruction, 95 minutes laboratory time, all necessary 2quipment and
‘L\;eagents four samples and five minutes for final questions.
c

ccepted Performance: He/she must correctly answer 70% of the items
on this topic In the post-course evaluation, perform the laboratory
procedures to the satisfaction of an Instructor and obtain results ,
within +7%0.1 mg/liter of the results obtained by the Instructor
(unless™the reason for the lack of agreement s acceptable to the
. . Instructor). C

ﬁll. INSTRUCTIONAR RESOURCES:
e A, Avaiﬁgb]e Media;

1. Three outlines.in the training manual: . ,

a. "Control of Iﬁterfering Ionsiin Fluoride Determinations”

A
.

’ \
-

214

N
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. b. "Fluoride Analytical Procedures - SPADNS" according to 14th ed. *

o Standard Methods, p. 393.
Y . c. “Fluoride Analytical Procedures - Electrode” accordﬂhg to
v - Orion Research, Inc, instrument directions. For other in-

' : struments, use the manufacturer's operating instructions.
Also see 14th-ed. Standard Methods, p. 391. .

2. Forty-six siides and lé minute tape, XT-80:- Fluoride Analytical
Procedures (see XI., Descriptioh of Visual Materials). .

.. B. Sug?esied Media: _ -
i A 1.: ﬁbne ) |
VIII) INSTRUCTIONAL APPROACH: ¥ '
A. Preparation for Instruction: : ' ‘ .
). Check equipment and supplies. See IX Below. - ’//
)

2. _Prepare all necessary reagents and samples as in § bélow.

) 3. Revjew the topic outline in the manual, then the laboratory .
. procedures by performing the student assignment using the
- outlines #n the training manual. Notice that two of the
samples contain interferences for”the SPADNS method to exemplify
" . interfering jons. v ,

4. If necesgary, review othef aspects of the topic by consulting
. ' Standard Methods, 14th ed, Seéction 414, Fluoride. Also review
the visual materials (see XI below). .

. .

- 5. Prepare the lesson using the Sequencing below or your own organiza-
- tion of the material. o = *
6. Check specific 1on meters (and/or pH meters), the electrodes and
. _ the spectrophotometerf (570 nm) for accurate operation. . .
7f Distribute supplies and reagents to laboratory stations? ) ‘
¢ . .B." Sequencing: -  — ‘
e 1. -Classroom - Introduction
a. Existence of fivoride in waters
b. How fluoride fons are_introduced t ‘ .

2.Classroom - Introduce and present XT-80: Fluoride Analytical
Procedures. Tell the participants about the information to
expect during the presentation:.. '
a. (Titie and Credits, slides 1-4) e

b. Fluoride and dental effects (slides 5-6)

) . . v
RIC N ' L
.o -




rd N *
' \\\ c. Titles and overv{ew of four methods approved for ana]&sis
of drinking.water samp]es-(s]ides 7-145 .
d. Stepwise procedure and calculations for the SPADN ~method®
“(s1ides 15-21) .
pl . . .
‘ . e. Stepwise procedure using the electrode method {slides 22-30)
t . f. . Interferences in fluoride ana]yses (s]1des 31- '_Y
g. Steps and apparatus for the distillation prqgedure 0 remove
- jnterferences “before analysis (slides 33-39) ~
] h. Summary of information presented (slides 40-45) - »
il (Logo, slide 46) .
N 3. Classroom - Discuss approved methods. Differentiate between water
' supply regulations and NPDES regulations. Section IV in the train-
sing.manual outline, "Control of Interfering Ions, etc," is a .
\ surmary of pomplianoe Methodology .- '
a. Electrode (Distillation may be reqpiréd for NPDES).
Y.~ . b. Distillation and SPAONS _
L ]
*\ c. Automated complexone (Method includes  distill&tion). ; -
d. bisti]]ation ‘and Eriochrome cyanine R {only approved for
drinking water samples) .
j .
4, Classroom - Summary :
5. Laboratory - 95 minutes - '
. a. Briefing.and assign four samples to be tested by the SPADNS
. _and also by the electrode method ¢(8 tests in all). If every « .
other station begins with the SPADNS test and every other
begins with the electrode method, the required spectrophotometers
and electrode-meter apparatus can be shared, one per two stations.
[
b. Student performance of assignment. Qe
- - v .o :
b(“\, "¢, Students report results. ] .
6. Classroom Final Discussion - 5 minutes
a. Any items from laboratory sessfod =~ .
b. Resolve any questions ' .
‘an b :
IX. IPW EQUIPM AND SUPPLY REQUIREHEHTS

si nt: Four samples to analyze by two methods - SPADNS and an electrode
with selective fon méter. (T a pH meter is to be used, a
blank and three standards for calibration should be assigned)
To minimize the number of spectrophotometers and electrodes

- R 218 - - 22-3




~

S X. IPH REAGENT ﬁEQUIRE&ENTS; For details of reagent preparations, see 14th’

Va - “~ - 393. )
A. Minimum amounts per statipn (nq more than two persLns per station):
. 1. Flfty ml disti]]ed water )
N z.‘ Three hundre\d ml TISAB:(400 ml for pH meter) b
- J; 3. pne.hundred ml fluoride standard, 1 mgliitgr F~ (selective ion
met®™ and SPADNS) '
& » One hundred fi1 fluoride staq'grd, 2 mg/liter F~ (Bn]y ifapH ¢+ -
At meter 'IS used) ..
_ 5. Sixty ml fluoride standard, 10 mg/]iter F- (se]ect1ve jon meter)

-~

.
N .
N
. .
. @ > - .
. - ~ e ¥

N

with meters required, the laboratory session could be ,
//a/\r conducted twice with half the class doing another proce
. rgQU1r1ng about the same time, e. g., Phosphorus pH adju
and' colorimetry. .

t

~ ~

For each stat1on (no more than two persons pbr station): ' >

1. Six\]50 ml plastlc beakers (e1ght for pH meter) .::

xr "
Six 125 m] Er]enmeyer f]asks

Three 10 m] vo]umetr1c pipess e . o

W ® N O - W N

. < One 50 ml vo]umetr1c ‘pipet ' . ‘ - ..
One p1pet bulb €« <, . .

.One squeeze boﬁ;le fluor1de-free distilled watéF 9 T

”

Orie mark1ng penci
. One anron for each student K

One. pair éaf@@dgiaéses for each student

10. Optional:  Maghetic stirring apparatus

Yoy

Shared- . ‘ - o7 o

reow

1. One SpettrOphotometer for use at 570 nm and. havapg a1 cmcel .
per-two stations (see VIII. B. 5. a: :). . >

2. One fluoride specific ion e]ectrode and meter pen two stat1ons
(see VIII. B. 5. a.). _ ”

*

3. One stop Qﬁtch or timing device. °
14

edition "Standard Methods" , page 392 and page

T o »
s

6. Seventi??ive ml SPADNS reagent
] - = I.‘ 21?
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7. One hundred ml sample #1 containing 0.55 mg/liter F (5.5 m)
* fluoride s(t)gck solution per liter) Both of the methods (SPADNS . .
and electyode) give corre t\:'jsults for this sample. ,

8. One hundred m) sample #2 contdining.l.05"mg/liter F~ (10.9%a1 fluoride
stock so]utioh(isner' 1iter):, ' Both. of the methods give correct results
. for this sample. *

LY L] -
, 9. yOne hdndred # sample #3 containing 0.75 mg/liter F~ plus 300-wg/L .
. sulfate (7.5 ml fluoride stock solution plus 0.4437g anhydrous’
S . sodiun sulfate per_ liter). Only the electrode gives correct results
. for this sample. - ’ '

10. One hundred ml sample #4 containing 0.95 mg/liter F~ plus 3 mg/L
. T aluminum (9.5 m) fluoride stock solution plus 52.752 mg aluminum
potassium sulfate with -12H2‘0). Only the electrode gives correct

X * ‘results for this sample, .o . .
‘ . B. Prepare excess of each solutién to allow for rinsing out glassware,
) waste and re-runs. : \i

’

l -

I 4 . )
.« C. Assourcerof fluoride-free distilled water should be avhilable during
~,  °  laboratory sessions. >

*X1. -DESCRIPTION OF VISUAL MATERIALS: x -
™~

-

3

A. Forty-six slides (with 17 minute tape), X7-80: guoride' Analytical
Procedures. See neXt pages.

L
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" GUIDELINES FOR
INSTRUCTIONAL PACKAGE WORKSHEET

~ .
.. L. SUBJECT MATTER: Nitrate and Nitrite Nitrogen . \ ‘
J : N . . :
11, URIT OF INSTRUCTION: Summary of Topic Presentation
111, ESTIMATED TIME: 310 minutes (30+10+90+30+]05+45) - (

1. JUSTIFLCATION FOR THIS INSTRUCTIONAL 0§£§tTIVE: The participant will be
" responsible for this determination to meet water quality control program

requiremfg;s. , - .

r

S~ . i - )
V. ENTRY LEVEL BEHAVIOR: —
» A Fundameqtal knowledge of inorganic chemistry

Ability to correctly use volumetric glassware

-

B
C. Ability to ﬁerform calculations involving decimals
D Comgletion of the.lessons (or équivalgnt):
1. pH
- 2. Useof aj§pectrophotbmeter ang Calibration Graphs ’
, 3. Laﬁorapory Saféty Practices . .
*  VI. INSTRUCTIONAL osasmvs:’ /

A. Terminal Behavior: The“participant will know pertinent facts about
nitrate and nitrite (see V111 B). Using the procedures in the course
manual (see YII A1 b and c), he/she will prepare a cadmium reduction
column, process a blank and assigned standard or sample through it
and obtain absorbance readings. He/she will also process a non-reduced '

. blank and assigned standard or sample and obtain absorbance readings.
Using his/her own absorbance valués, the participant will calculate
the efficiency of his/her column. He/she will use results pooled
from the class and construct calibration curves (2) for redu and
non-reduced 'standards, then use them to obtain results for the samples.

she will calculate N03-H from these results and will also learn,

how to express results as NO3 or as "02° He/she will give the com- —

pleted graphs to the Instructor. He/she will also participate’ina .
class discussion of the topics and laboratory procedures.

B. Conditions: He/she will be given the training manual, 70 minutes of
Tnstruction, 195 minutes laboratory time, all necessary.equipment
and’ reagents, a sample, and 45 minutes for drawing up graphs, calculations,
and class discussion. ' - )

c. Accepted Performance: He/she rust correctly answer 70% of the items on N
this topic in the post-course.evaluation, perform the laboratory
procedures to the satisfaction of an Instructor, and obtain results

L3

\‘l . \ 23-“ '




for the sample w Zth1n + 15% of the theoret1ca1 answers prOV1ded by
the Instructor (Unless the reason for a lack of agreement is acceptab1e
- to the Instructor) . .

-
- . .

. VIL, INSTRUCTIONﬁL RESOURCES: : . v
v ' ’ . * 1
+ « A, Available Media: . r

4 . " .
1. Three outlines in the traiming manual:

//’ a. "Ammonia, Nitrites aﬂd Nitrates" — . e
b. . "Determination of Nitrate/Nitrite Nitrogen (Cadmium Reduction '
Method)“—accord1ng to 1974 EPA Methods for Chemical Analysis,
page 201.

1 C. "Use of a Spectrophotometer" -

2. Twenty slides, X-23: Nitrate/Nitrite Nitrogen (See XI Description
of V1sua1 Materials)’ .

WIII. INSTRUCTIOHSL APPROACH: * _ ¢
A. Preparafion for Instruction: . ’
. - 4
1. Check equipment and supp11es See IX below. ' L e

2. Prepare all necessary reagents and sample.as in X be1ow

» 3. Review the 1aboratory procedure by’ perform1ng the student assign-.

. ment using the outline in the training manu It is suggested
that’ the Instructor prepare a few columns fa} back-up if partici-
pants let theirs go dry, etc., when it is too late to start over.'®

4. Review the. topic out11ne in the tra1ning manual and the visual
materia1s See XI below.
5. Prepare the lesson using the Sequencing below or your own organ-
jzation of the material, X

&

6. Check pH meters and spectrophotometers (540nm) for accurate Operation

’

7. Distribute supplies and reagents to 1aboratory stations.

B. Seguencin . .
Slides are series X-23: Nitrate/Nitrite Nitrogen

1. Classroom - Ana1ysds-of Nitratg.and’ﬂitrite Nitrogen (30 minutes)
Use outline on “Ammonia, Hitrites and Nitrates" . . "\

v
- 13

‘a.. Introduction

1) Nitrogen Cycle, note conversions. sources of nitrate
and nitrite - Slide 1.,




.
. [

. A

)
LY u ¢ «
I3

2) Types of nitrbgén analyses, desired forms - Slide 2.
' b. Nitrite . ’
1) Sources {from nitrogen cycle), bacterial oxidation of
. armonia or reduction of nitrate v
2) Anmalytical Method -Slide 3. T ) !
3) Scope, Range, Preservaqgon - Slide 4, . )
4) Procedure Steps - Slide’5.
J 5) Interferences - Slide 6.
6) Compliance HEthodo]ggy in training manual. Diazotization
) is the only method Cited as of 8/80.
¢. Nitrate . = ot
' 1) Source (from nitrogen’cycle), bacterial oxidation of
nitrite, two mechanisms: from atmdspheric nitrogen .
.‘ 2) Analytical Methods - Slide 7.
_3) Sampﬁe Preservation in training manua] Section Il ”
4) Brucine Sulfate Method, procedure and interferences -
v Slide 8 aqd 9. . )
5} Automated Hydrazine Reduction Hethod - Slide 10.
] "~ 6) Mote: Class will do the third method, cadmium reduction, .
in the laboratory. It is presented next as a main topic. .
' Give -an overview of it now since it utilizes the same -
approach as hydrazine reduction - Slide 11 I
-’ . 7) Comp]iance Methodology in tra1n1ng manual, Sectign V. D.,
as of 8/80. ;
. L4 L
2. Classroom - Cadmium Reduction Columns {10 minutes) -~
Use outline on "Determination of Nitrate/Ritrite Nitrogen".
" Students are to prepare the cadmium and pack a column - Slide 12, °
- \ . —
b. Steps involved in preparation,_stress the steps - Slide 13, .
e c‘. Briefing on laboratory procédure in training manual,

. 3) No;éqﬁection Iv, divisidﬁ titles for overview.

Sections II, IIi, Iv. - :

1)
2)

- .

Note Section 11 on apparatus has details on making a column,
“Section 111 has reagent preparations. The reagents are made up.

Note on
copper sulfate treatment that one addition is usually

-

enough td get the brown, copper precipitate. Make any - )
other comments on the laboratory work.
P EEY .
- D )y ‘ . .
~ 22/ 23-3




4) Remarks on toxicity of cadm1um

. N
3. Laboratory - Student performance of a551gnment all of Section IV‘Q )—‘\
(90 mlnutes)

4. Note: Thg;s can be a break of unlimited time at this point.

4

« 5. Classroom (5 minutes) - o
X a. Follow up on preparation-of-column laboratory session, dis-:
' cussing any occurrences in the laboratory of general instruc-
tional interest. .

. * b...Interferences to 601umq_j3ﬂ0tiqn- Note Section V in manual -
’ Slide 14. ° \\ ' ,
o ] 6. Classroom -.Determination of NOZ + NO3 =N and of NOé N using

the column. (25 minutes)

a, “Role of ammonium chloride to provide the H¥ - Slide 15.
b. Procedure steps for NO, + §O,-Hl, - Slide 16. . //

‘c. Procedure é?s for NO,-N are the same asfor NO2 + NOo-N,
’ except for the reduct18n step - Slide 17.

d._ Briefing on procedurés in mqgga], Sections VI and VII. Have
participants circle the romaf“numeral and capital letter
. division titles to impress on them the divisions of the . .
procedures.

1) Assign blank, and either a nitrate standard or the
sample for each station.

2) Assign blank, and ejther a nitr1te standard Or the sam-
ple for each station. For standards, assign the same
- cobncentration as assigned for ‘nitrate. »

. 3) Refer students to "Use of a Spectrophotometer” outline
for stepwise procedures to use this 1nstrument for
VI.D. and VII.D.

4) They cannot do calibration curves (VI.E. and VII.E) until
-results are posted. (

A Len

7. Uﬁboratory - Student performance of assignment (105 minutgsf

8. Class Calculations, Graphing, Discussion (45 minutes) .
i
a. Participants post absorbance value for nitrate and for nitrite
standards.

b. Discuss and have participants calculate their tolumn efficiency
according to formula in manual procedure, Sectjon VIII - Slide 18.
(Those who analyzed the sample should usg the results obtained
by someone who did a pair of standards).

' . .. RPR <«
. \ <8 .
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~ . . -

. r.. ; . .
- c. Discuss posted results. Discard questionable values. )

‘d. Copies of arithmetic graph paper are in the training manual. . i
e. Assignment: ,
1) Part1c1pant;\construct a graph for the reduced nitrate
. standards and a graph for nitrite standards - Slide 19 and
- " 20. (Some may need assistance).’ .

. . 2) They use their absorbance values for their reduced sample
. on one graph and for their non-reduced sample on the
other to bbtain concentrations for each.

f 3) They calculate NO, -N in the' sample by subtraction.

f. Participants report resuwlts. Announce theoretical "“true"
. results (if known). . :
g. Use manual, Section IX in procedure to show how to calcula ~
NO.,, or NO,, from the data. Have participants do this, using .
goretical results. . .
g . h. Summary Remarks on the Procedure ) . >

1)* colum rate, checking efficiency, re-activation, .
advantage~of duplicates =

2) cautions on cadmium disposals

,3) preservation and ho]d1ng times for samples (Annwn1a etc.
outline, Section II).

I .

i. Collect graphs. These can be returned later after Instructor
checks them.

IX. IPW EQUIPMENT AND'SUPPLY REQUIREMENTS:

Assignment: Prepare and activate a reduction column.
\ 1 blank and either one nitrate standard or the éamp]e .

1 blank and either one nitrite standard of the same
.concentration as,assigned for nitrg;e, or the“sample

A. For/Each station (no more than two persons per station):

. Two beakers, 150 ml i T
. Two beakers, 250,m1" ., ,
. One beaker, 400 ml - . . T
\ . One cut-off 100 ml pipet (for reduction) mounted on a stand -

One cylinder, graduated, 50 ml. '
One cylinder, graduated,.-100.ml l
Four flasks, 250 ml Er]eﬁmqjer

“Three f]asks,_}OO m) vo]ume?;ic‘with stopp?rs ' _ I

O~ oSN




" - 9. One very large funnel containing fluted filter paper (for Cd .
rinsings) set in an o01d, 2-3-1iter bottle
) 10. Small wad glass wool for column . ’ "

. 11. One 3 inch length rubber hose (4 cm ID)
.12. One paper gip \ }
* 13, One 25 ml volumetric pipet )
14. One to three 50 ml vo]umetric‘gipets L
= 15. One propipet bulb )
16. One screw-type clamp to regulate column flow
17. One snap-type clamp to start and stop flow
18. One 60 mesh sieve |
, 19. One spatula or stirring rod.to transfer moist .cadmium
20. One squeeze bottle of nitrate-nitrite-free disfilled water
21. One marking pencil
+ 22. One apron for each student
23. One pair of safety glasses for each §fud9nt —_—

B. * Shared: .
. *®

1. One pH meter per 2 stations. Each should have the electrode(s)
in a beaker with enough 6.X buffer or di%tilled water to cover

L]

ko

o the tip(s). Also, one thermometer for each meter.
‘ 2. Two sets 6f volumetric pipéts (1, 2, 5, 10 m) per 4 stations ‘
3. Two 1 or 2 ml pipets graduated.at 0.5 ml per 4 sta}ibns
4, Oﬁe 10 m1 graduated Qipet for each "common" beaker of color reagent
5, One spectrophotometer (for use at 540 nm and having a 1 cm ;ell)

; per 3 stations

X. IPW REAGENT REQUIREMENTS.., For details of reagent preparations, see 1974 EPA
"Methods for Chemical Analysis," page 202 _

A. Minimum amounts per station (no more than two persons per station):
e P

1. 610 m1 concentrated armonjum chloride - EDTA solution., -Use
210 m1 of this to prepare 350 m1 dilute ammonium chlqride - EDTA
solutjon to prepare the column. The remaining 400 ml1 is used
. for the test procedure, :

i -

2. Eight ml color reégentfp . . -
3. ~ 1 ml concentrated hydrochloric acid in ‘dropper bottle
.\ - N .
, 4. » 1ml concentrated ammonium hydroxide in a dropper bottle
. " 5. Sixty ml 6 N hydrochloric acid !
. \) ‘. . . ‘
ERIC SR ) o
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bt / - T e |
! .l
. O L

6. Two hundred ml 2% copper sulfate solution ‘ ‘;, : ‘

. i . A ) M “” ..
7. ~ 20-.g cadmium, 40-60 mesh. Pre-weigh into container for stations. .- 1 |

. 8. ~ 100ml pH 4.X buffer . . 8

N @

9. ~ 100 ml pH 6.X buffer - : : vl

LY
]

10. Twenty-five ml 1 .00 mg HO - N/1fter {to activate column)-

UNSTABLE - Prepare just before use by diluting 1'm1 stock potassium
nitrate solution to one liter.

. 1ls Fifteen ml potassium nitrate standard solution
- UNSTABLE - Prepare just btfore use by diluting 10 ml stock pota551um
nitrate solution to one liter. *
, et
12. Fifteen 'ml potassium nitrite standard so]ution
UNSTABLE - Prepare just before use. by diluting 10 ml st0ck potassium
nitrite solution to.cne liter. .

x . ~
13. Fifty ml sample containing up to0.1 mg N02 + H03 - N/]iter L

Example: 40 ml of nitrate standard plus 40 ml Aitrite staﬂdard
solutions per titer gives 0.4 m3 /1iter of each form for a total,
of 0.8 mg NO + HO3 - N/Tliter. A municipal wastewater treatment

p]ant eff]uent known to contain preferably both forms can be used .
for a samp]e._ You may need to assign di]utions so test is applicable.

r 4 o

B. Prepare excess of each solution to a]]ow for rinsing out glassware, waste ‘

: and re- runs. N

]

' C. A source 6f nitrate-pitrite-free distilled wate% should be av?ilable
during laboratary session(s).

« XI. UESCRIPTION OF VISUAL MAIERIALS'. ’ '
A. Twenty slides, X-23 Nitrate/Nitrite Nitrogen - See next pages. ' .

’ ’
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: . -SERlES - X-23:  NITRATE/NITRITE NITROGEN

- L

~N

S

-

Types of nitrogen analysis {manual)

DETERMINATION -
OF NITRITE NITROGEN
- . BY DIA.ZOTIZAT_ION

[Manua! o7 automated) 1
- z\Nm'i'n nilrogon? . e -

* Ammonia nitrogen
* Total Kieldohl nitrogen

1 ¢ Nitrate nitrdgen

. . MTRITENTROGEN - LN
Hetrde Nicagen « Distotizetvon » CULZOTIZATION nte Nitragen Interferences
M . frocroune . . .
Scepe o Surle elme waters 1. Adjubt pH 10 spproimately & ¥ necessant F Strang axidizing ar réidiing agents
» domertic and ndvm:d waters 2. Finer ¥ riecesssry . * High alkalinity
Reage . :":‘l" 1o "i':’ Niteits Neregon . 3. Prepers standarde . . * No other 1ans unless thew concentranon, ’
. . Y 4. Add bufter-color reapent - is 1000 hmes l\ﬁ‘at of the nitrite
Semple prosarvenen  ANBy1e o1 1eon o1 5. 15 min. color development pH LS - 20 |, concentratidn .
R rponsible . . . .
. 24 0 48 hovrs ar 8¢ . u‘mm - 4
4 L

. k.
. Harate Nino.on.bol.m}immn . .
. - a M':nuol Mpthods s »
" Daberminatipn ‘of Nitrote Nitrogen . L AduitpH i 7 K Narets Nevegen Brucime Sulbese
- ¥ - . «* 1 2. Fdter f necessary . " o Interlorences
’ ‘\ ' ._B:::i::.“Sulld"lt. 3. Mace tomples and stondords inte whes | 1 Sreng exuding o1 teducng ogenns
ol ~
<L . ~4. Add NeCl for salmne samples _ ? "’:W'"
i 2. Hydrazine reduction S, Chill 1o 0.10°¢ . 3 Selmay | .
. lAytemernd). A‘“ H2$O4 " L’ 4 Qissolved organx moterne
‘ y futen TS Chlariae
3. Cod_mlum taduction . 7. Add color reogent .
AN o1 eutemared] o | 8 Mece Wbet lnlo beiting water fer 25 min. '
. 9 410 nenemetens .
- . .
1 _J o) |

.
’

'kll.DL}__' .

SLIDE__& : :
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Nitrale RNitrogen (;uhnicon
Hydrazine Reduction,

P

1. Reduce nilrate to nitrite with
‘?zdlaxim swllale |
17, Dalormipo nitrite

~
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CADMIUM REDUCTIQNMETHOD

L CATIRMuE WITITE PLYUS METZATY
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4
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.

1 Poor to enalyss
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Extrachion remavaes o and grease
2 Ovong analysn
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Determination of Navite Nuregen

1 Jrepars Kante woiking stonderds
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L . GUIDEL INESNEOR - .
: . INSTRUCTIONAL PACKAGE WORKSHEET

SUBJECT MATTER: Solids ) o

4

UNIT OF INSTRUCTION . Sunnary of Topic Presentation

.\3-

ESTIMAIED TIME.-.]QO minutes (15+10+60+45+30+10+10+10) »

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE:

Note: This is time-per one station. :« See YIII. B.2. for
. estimating weighing times according to number of
"stations and balances.

responsible for this determination to meet water quality control program
requirements.

ENTRY LEVEL BEHAVIOR: °

A

B
C.
b
E.

A.

*

Understand1ng of equations for “inorganic reactions

!

Ability to use analytical ba]ance ]

Ability to use gradUates and f11trat1on apparatus

.. L4

.Ability to perform ca]cu]at1ons invo]ving‘decima]s

€ompletion of the lessons,(or equivale@ " ‘ '

| 35 Comp]iance‘ﬂhthodolq&¥

A,

2.7 La u:x\:afety*pracggces ‘
1N5¢RU€§P0NAL ‘0BJEE AP . ‘ :

The part1c1pént will be _~

Terhinal Behavion The part1c1pant w111 know pertinent information about
the procedures to do five gravimetric determinations of residues. He/she

will use procedureés in ‘the traihing manual (see VII. A. 1. b. and ¢.)

to

determine total residue in a municipal wasteyater treatment plant influeat
and nonf{1 le (sdsﬁ%gﬂed) residue for a plant influent (membrane fil-

ter apparatusy and for
constant weight after a econd drying and reporting resu]ts.

plant effluent (Gooch crucible), checking for

.Conditi ng{ "He i1 be given'the training manual, 105 minutes of in-
struct#on, 75 minuted laboratory time, "all necessary equipment, reagents

and samples, ggg 10 minutes for.clafs discuseion. .

Accepted Performance: He/she must correctly answer™ 70% of the items on

this topJ¢ in the post-course evaluation, perform the laboratory procedures
to the satisfaction of an Instructor and obtain results for each sample ™
within * 10% of the class average if constant weight after drying was
achieved during the alloted time. A

L

-
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VIL. INSTRUCTIONAL RESOURCES: '

s 1

4. Available Media: ,

1. Three outlines in the training manual:
a. "Tésting for Solids in Water Samples”

b. “Laboratory Procedure for Total Solids".aécording to 1979
. EPA,Methods for Chemical Analysis, p. 160.3-1 .

c. "Laboratory Procedure for Suspended (Non-Filterable) Solids”
according to 1979 EPA Methods for Chemical Analysis, p. 160.2-1

2.* Thirty-two s1ides, X-28:" Solids (See XI Description of Visual

Materials). .
L] H
*B. Suggested i‘dedi%:
1. Hone ) '

VIII. [INSTRUCTIONAL APRROACH: .

A. Preparation for Instruction: ~

L]

1. Check equipment and su;g]ies. See [X below.

2. Clean and permanently mark identification on evap&rating dishes
and on Gooch crucibles to be used by the class. Weigh and record

’///,-— rough weights for each on a sheet(s) to post by balances.

3. Fire the evaporating dishes at 550 + 50°C for 1 hour in a muffle
furnace, partially cool and put in a desiccator, ready for weighing
by class. : ’

4. Put 3 glass fibér filter disc into each Gogch crucible and wash and
dry each according to the procedure in the/training manual. Discard
any non-usable ¥isecs. Prepare one for eagh station plus a few extra.

-~ Place in a desiccator ready for weighing py class. ; °

5. Mark identification dmbers on planchéts (or watch glasses). Use
a ‘membrane filter apparatus and wash gl3yss fiber filter discs.
Place eath on~a marked planchet f{or wat¢h glass) and store in a
desiccator, ready for weighing by class| Prepare_a few extras.

6. Check ovens for use at 98°C to evaporafe total residue samples
and at 103-105°C to dry total and suspgnded residue’ samples.

7. .Arrange-to get influent and effluent gamples from a nnnicfba] Was te-
treatpent plant, as listﬁf in X{ below. ~

,eview the laboratory procedures by performing the student assign-
ments ysing,the outlines in the training manual. _.°

9. Review the topic outline in"the f?aining manuat and the visual
materials. See XI below. .




.
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10. Prepare the lesson using the sequencing below or your own
\' organization of the'material. .

+ 11. Assemble items, fon classroom briefing on initial weighings:
Gooch crucible cdritaining disc, membrane filter funnel and *
. * support and corresponding disc, watch glass for disc, forceps,
100-150 ml evaporating dish. ’ .
12. Distributé suppliés and reagents to laboratory stations. - \\\\‘“n
13. OPTIONKL: You might want to plan to demonstrate the Imhoff -
cone method_to determine settleable solids if your participants
need this information. You will need 1 liter of sample contain-
ing settleable soVids, an Imhoff cone in a suppdrt, and a timer.
The demonstration can be done during a laboratory session.

B. Sequencing: Slides are series X-28: Solids:

1. Classroom - Briefing (15 minutes) on weighings to,be done during
combined laboratory-lunch hreak. This plan works \ell when'
% the participant to _balance ratio is large.

a. Expl&in why this scheduling. Lectures will be after lunch.

b. Use outline on Total Soiids. Show evapotating dish; gtve |

overview of test; III. A. B. and C. are done; assign D.;

. record weight ‘on outline sheet in manual. Give location of |

desiccators and balances. |
|

28 Use outline QniSuspendeﬁ/ﬂon-Filterable Solids. Show mem-
brang filter funnel and support and corresponding disc on a _ ' |
1 watch glass; note its use for influents; disc must be care-
fully transferred to balance pan with forceps and weighed.
Show Gooch crucible containing disc; it stays in crucible
for weighings; note its use for effluents; use tissue when N
handling. III. A. B. €. D. E. are done. Assign F. Desicca- |
tor and balance locations are the same as above. Stress that
the constant teight check should be done for "real" tests, ’
but in the dnterest of time they will omit this part of III F.

d. A data sheet [for Suspended and Hon-Fjilterable solids is in the .
manual. . They mark sample at top of column as "INF-MF" and
"EFF-G" to ensure correct apparatus is used for the two samples.
Note blank (1) for identification record on filters, apd blank
(14) for. initial weight and the referenced* footnote,.
any other disfpussion of the data sheet for lecture séggion)
They should use same balance for all subsequent weighings.
Rough weights|of crucibles are posted by balances.

.

e. Summarize - Three weighings are to be accompljshed and recorded:
an evaporating dish, a 4.7 cm disc and a 2.2 cm disc in a
Gooch crucibld. 4

2. Laboratory - 10 mihutes per 3 weighings. * Time allotment on agenda
l depends on number af stations and number of available balances.
(Ex. 12 stations and 4 balances required 30 minutes). One way

. ¢ - ‘
R
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to avoid back- ups is to schedule ha]f of class
others-have a break or go to, lunch,”then fiyst h
or is at lunch while others use ba]ances '

|
3. Glassroom - Introduction - 8 minutes. !
PartiC1pants should use the training outline; "Testing for Solids
in Water Samples" as a reference for the following discussions.

a. Section II Solids and Water Quality - Overview of why tests
are done.

- -

3

b. Section IV lists NPDES Solids Test?

c. Section V - accuracy of tests and term, "residue” .

d. Section VI - All the tests are gravimetric determinations of
residues remaining after test treatments.’ Settleable solids
may also be reported.in terms of volume. As required by the
class, highlight information in this section. Do include 8,
Dry1ng Temperature, to emphasize the differences and why they
were chosen,

e. Sectfion I{I, Sample Handling - Slide 1

4. Classroom - Total Re§1dye - 10 minutes

Part1c1pants should use outline Section VI! "Total Residue"
a. Definition from view of components - S]1de 2
Operational definition is in manual,
Briefly note manual sections on why test is done.
b. Stepwise procedure - Slides 3,4 .
1) COmposition of- dish -
2) Sample volume limits = in manua]

3) Steps ] 1jand 2 done. They did 3 and will do £ through 7
in laboratory

4) Sources of error - see manual —
5) Constant weight limits - in manual
5. 01assroom - Total Dissolved Residue - 10 minutes
articipants should use outline Section VIll, "Total Dissolved
{Filterable) Residue." .

a. Terms filterable and non-filterable illustrated - Slide 5

-
-

b. Definition filterable (dissolved) - Slide 6 -,

c. Effects - Sﬁdez
WWTP significanc is in manual

d. Stepwise Procedure - Slides 8, 9, 10, 11

1) Sample volume limits - in manua] . R




. - k .

. ) 2) Constant weight 11mit; - in manual
_ e. Interferences - Sources of Error - S1ide 12
6. C]aésroom - Total Suspended Residue {Nonfilterable Solids) - 1]‘minutes
Participants Should use outline Section IX, “Total suspended {Non- -
Filterable ResTdue)".. :

a. 'Definition - Slide 13

_ < b. Effects - Slide 14 N .
. ’ WWIP significance is in manual ' )
T c. NPDES regulations - Slide 15 - ' ‘

4 1) This is in the manual
2) May be different for.lagoons = this is in the manual
. d. Stepwise Procedure’ £ Slides 16, 17

-
)

* 1. Can use crucible (effluents) or membrane filter support with
coarse fritted disc (influents). for the disc.

2) Steps 1 and 2 done, they did step 3 and will do 4 through 6
in the laboratory for an effluent and an influent sawple

3) Sample volumes - in manual -"‘\\\

' 4) Sources of error - in manual . . .

5) Constant weight_limits - in manbal

7. Classroom - Settjeable Residue -'10-m1ﬁute§

Participants should use outline Section L, 'Settleable Residue". ¥

a. Pefinition, relationship to suspended - Slide 18 . //)
b. Effects - Slide 19 ¥ )

1) Blanket effect - affects biological activity which affects
€0, content and, thus, pH. pH affects adsorption/release of
oraaﬁics and heavy metals. ‘

2) WWTP significance is in manual.
- c. Procedure by weight - Siide 20 . . \
d. Procedure by volume - S1ide 21 - .

e. Interferences and sources of error for both procedures are in
manual. ’ ' , -
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- 11,

12,

L]

Classroom'- Conclusion - 3.minutes.
a. Repeat temperatures. for drying

b. Remind about the constant weight cond1t1on - may need several |
weighings *

¢. HNote accuracy variaBTes, especially representative sample. It
is very important to have consistent technique.

d. Suspended solids quality control samples are available through’
EPA Regional Quality Assurance Coordinators.

Classrogm - Lab Briefing-- 8 minutes , -

a. Total - Influent sample - In the training manual procedure for
“Total Solids", do III E. F. G. H. For I, put the dish in & 98°C
oven. The Staff will do J. After cooling, the participants will
do K and return the dish to a 103 - 105°C oven for a second dryinz
cycle and weighing. B

b. Suspended (Non- F11terab1e) - In the training manual for “Suspended
(Nog-Filterable) Solids", do III G through R for an infilent sample
using*a large disc in a membrane filter funnel. Do G through Q,
then S for an effluent sample using a disc in a Gooch crucible.

The staff will remove items from the oven. After coo11ng, partici-

pants will weigh the items and return them to a 103-105°C oven for a

iﬁcogdtdrying cycle and weighing. The data sheet has blanks for all
e data.

Break ~ 10 minutes B - . -
Laboratory - 45 mlnutes
Student performance of the assignment up toputing items in the ovens
for the first time. i

S , ,
C]assroom - Volatile Solids - 30 minutes 7
Barticipants should use out11ne Section XI, "Total Vo]atlle Res1due"

+

a. Introduction, title - S]ide 22
b. Definition and relatiopship to other so]1ds (residues) - S]1de 23

LN

, ¢. Hhy test is done - S1ides 24, 25

Effects and WP, significancé is in manual

v e

d. Steps of test - §1jdes 26, 27
e. Define fixed residue - Slide 28 L "\

f. Preparation of dish or crucible - Slide\gf\i .

g. Negative errors 1n‘the determination, exampies - Slides .30,31 \‘ A

h. General sources of error - Slide 32 (1ast slide)
Also are in manual




i+~ Conclusion .

= -

M f
Staff - For total residue, increase temperature in oven from 98°C to
103-105°C after samples evaporate. <@r.all residues, tranfer dishes,
discs and supports to desiccators after first d}y1ng so they are at
room temperature for first we1gh1ng -

-

Laboratory- First weighing of two Non-filterable (suspended) res1dues - =

7 minutes {See 9 above) Put discs. back in oven.

-

First weighing of one Total residue - 3 minutes (See 9 above). Put
dish back in oven.

Staff - Later, remove discs and supports from oven and put 1nto des1Ccators
so they are at room temperature for second weighing. )

Laboratory - Second weighing of aTl three residues - 10 minntes
Class Discussion - 10 minutes

a. Review the constant weight check limit for each test. Have participants
compare the two weights they obtained for each of the three tests and..
calculate the differences..

b. Participants should post the differences on the board.
¢.  Discuss the results posted for the constant we1ght check.

M. Part1cipants should use the ca1cu1at10n formu]as (IV in 1aboratory
procedures or, for suspended residue, a stepwise calculation is on
the data sheet). They should post results on the board. Discuss
the results. Check on very low results, especially for the two

. suspended {non-filterable) tests. EPA recofmends having at least
0.47 mg residue on @ 2.2 cm disc and 1.0 mg on a 4.7 ¢m disc. . .
Participants should check their residue weights accordingly. |

e. Give concluding cautions on tdchniques involved, e.g. handling she /
discs, finger prints on dish, etc.. .

IPW FQUIPHENT AND SUPPLF’REQUIREHENTS'

Assignment: One total residue test, and one non- fi]terab]e (suspended) .
residue test on an influent sample’

One non-filterable {suspended) residue test on an effluent samp1e

A. For each station' (no more than two persons per'station)'

1. Enough desiccator space for one 150 ml evaporating dish, one
Gooch crucible, and one small planchet {or watch glass).
Desiccaht should be usable.

2. One 150 ml evaporating 'dish with a2 permanent identification
- mark on it, stored in a desiccator, ready for we1gh1ng

3. One glass fiber f11ter disc in a Gooch crucible (permanent
' identification mark), washed, dried and in a desiccator,
ready for weighing.

-
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.

4. One _glass fiber filter disc to fit a membrane filter apparatus, '
¢+ washed, dried and stored on a marked planchet (or watch g]ass)
in a des1ccator, ready for we1gh1ng
- = 5. One 25 or 50 ml graduated.cy]inder ‘\\\\\ o ’ —
6. One 100 ml graduated cylinder .  ~ . -
7. One suction flask with hose and'pinch clamp
8. One membrane filter holder assembly with rubber stopper td™fit
neck of suction flask .

9. One pair blunt-tipped forceps <P
10. One rubber adapter to hold cruc1b]e in neck of suction flask
11. One pair tongs ‘
12. One vacuum source or pump drawing 15 inches of mercury

13. One squeeze bottle of distilled water

14. One marking benci] -
. 157 One apron for each studedt— .
16. One pair safety glasses for each student * ~ \‘7~

B. Shared: Lo )

1. Desiccators with usable desiccant. See A.l. above for space
requirement per station. ‘ .

2. Box small tissues by each desiccator
5: Balances, analytical - One per 3 statiops }
4. Box small tissues by each balance —

}
5. Drying oven or steam bath for use at 98°C and to accommodate one )
(_ "\ 150 ml evaporating dish per station \\\‘J
6. Oven for use at 103-105°C and to accommodate three,items per -
stationi one 150 ml evaporating dish, one Gooch dcucib]e, and
- one small planchet (or watch glass). .

X.. }PH REAGENT REQUIREMENTS: p
A. Hinimum amounts per station (no more than two persons per station):

}. Enough plant influent sample to yie]d 25 to 200 mg tota] or
suspended residue

2. Enough plant effluent sample to yield 25 to 200 mg suspended residue g

242
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3. EPA-EMSL, Cincinnati, Ohio 45268 supplies free analytical qua]fty
control samples containing known amounts of suspended solids. This |
might be an alternative if plant samples aré not available.

B. Obtain excess of each sample to allow for rinsing out glasswaré waste
and re-runs. i .

C. A source of distilled watei should be available during laboratory sessions.

.XI. DESCRIPYION OF VISUAL MATERIALS:
_A. Thirty-two slides, X-28: So}ids'- See next pages. -
\ - -
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B ‘ GUIDELINES FOR
+ INSTRUCTIONAL PACKAGE WORKSHEET -

.- SUBJECT MATTER: Elements of a.Quality Assurance Program

IT. UNIT OF INSTRUCTION: S&nnary‘of Topic Péesentation

I11. ESTIMATED TIME: 75 minutes B

IV. JUSTIFIGATION FOR THIS INSTRUCTIONAL OBJECTIVE: An analyst must know and
practice requirements for quality assurance when conducting analytical

. procedures and reporting results.

— V. ENTRY LEVEL BEHAVIOR:

e *

A. Fundamental knowledge of quantitytive analyses

B. Familiarity with equipment and supp es‘ndrmally found in a water
L quality chemistry laboratory - *

1. Sample: Handling

2. Compliance Hethodo]ogy i
3. Analytical Techniques /

4, Vo;umetriq Analysis .

5. Precision .- ' )

P
Y

6. Accurdcy . S

7: Laboratosy Safety Practices
VI. INSTRUCTIONAL OBJECTIVE:

A. Terminal Behavior: TYhe participant will be able to utilize the given
outTine (see VIT. 1. a,) of activities required to effectively fulfill
the demands of a quality assurance program for a chemistry laboratory.
{VIII. B, Sequencing, in thi§ IPW 1ists the divisions of these activities)

B. Conditions: He/she will be given the training manual, handouts and

, *75 minutes of discussiob. .
- P ' \ ’é‘ I,
- .C. Accepted Performance: H must recall from memory at least 70%
X of fEe tems pertaining to the objective in the post-course evaluation.
¥ ) e
MET.con.ipw.42.11.80 . . ; 25-1
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vils INSTRUCTIOHAL RESOURCES : . ;
" A &xai]abte Medin: . '

T1.# Three oltlines in the training manuai' .

a. “E]ements of @ Quality Assurance Program® which is pr1mar11y
an outline*of the information in resource 3. below.

b. “Methodology for Chemical Analysis of Water and Nastewater“ )

- N which defines the principles utilized in recognized methodology.

c. "Use of a Spectrophotometer" has a section (1Y) on calibration
** « sftandards.

> .
2.. F1ve slldes, X-26: Quality Assurance {See XI Pescription of Visual

" Materjals)
‘ -
3. Resource: EPA “H&ndbook for Abalytical Quality Control in Water /
and Wastewater Laboratories®, Environmental Monitoring & Suppor;u 7
' Laboratory (EMSL), Cincinnati, Ohfo 45268. Copies can be order
-7 from EMSL: 513 68%_3301 .
™ 4. Two Handouts - To ensure that curkent information is distributed,
request this information from U.S. EPA, EMSL - Quality Assurance -
Branch, Cincinnati, Ohio 45268:
*a. The current 1ist of quality control samples available }rom
EPA through the EPA Regional Quality Assurance Coordinators.
b, {Optional): Roster of EPA Regional Dua]ity Assurance Coordi-
. nators 1f students are from several regions .
5. One Handout - Sheet with &xamples of significant.figures and basics
on "rounding off" and ca]cu]at1ng rules. A copy is at the end of .
this IPH. " .
.B.., Suggested Media: ‘ . ) . \ :
"o . P PR
T.. None ‘ ’ T . %
VIF. INSTRUCTIONAL APPROACH: ] » .
A, Preparation for Instruction. S - T e

1. Review visual materials and avai]ab]e handouts.

2, "Prepare the lesson using the Sequencing below or your own organiz-
ation -of the material. .

3. Duplicategcopies of handout materfals (See VII. A. 4.) for each
student. Assemble jn packets.

4

4. Assemble demonstration items: volumetric flask, volumetric pipet
* and small tissues for demonstration of glassware markings and
‘ ! . swtping technique for pipets

Cae L T Ty

»




B. Sequencing: - ‘ : . ’ /

Use indicated sections of topic outline in the training manual to |
discuss these topics unless otherwise noted.
. * Slides are series X-26: ality Assurance ~ 3
L )
1. Introduction - I. A. and B. HNote that there are divisions in the
outline with details on the 5 elements in I.,C. This.is primarily
and téﬁne of highlights of reference 1. Then briefly cover I,D.
and IE, . :

~ 2. H.

Sample - This was considered in detail in prior lesson, /'Sample
Hand1ing" ‘
} 3. III. Recognized Methodology - This was considered in detai] in
prior lesspn, “Compliance Methodology." ' .

1

a. D, - definitions of commonty-used types of methodology/are in
. qﬁurse manual outline, "Methodology for Chemical Analysis’ of
. . Water and Wastewater." .

- . b. F.- Stress strict adherence to reference source when/qsing
. recognized procedures. K ,
4, IV, Services, Instruments, Supplies - Give highlights
. Some notes: - - -

a. B. 2, g. - blank plus one, preferably two, standafd(s) may
. be used to check & curve for some methods, rather/ than run-
- - ning a complete set of standards each run.” -

] ]

*b. C. 2. the four functions: a, b, ¢, d”

c. C. 2., d, Show volumetric flask, volumetric pipet and measurin
pipet to demonstrate location of glassware jnformation and also
TO and TC_terms - Al3o use pipet and tissue to demonstrate swip-
ing excess off outside of pipet before finalfreading.

d.” 0. 2. General guides are here (a, b, ¢, d) ¥or their future
, reference, )

e. D. 5. Stahdard solutions are in iesson, "Voiunetric Analysis."
» - - »
. 'f. D. 5, a. 6) Outling "Us'e of a Spectrophotometer" has Section

" . on Preparation of Calibration Standards, IV. B. Discyss
stability infopnation there.. . .

> ¥

b

. Quality Anal erf :
Y. Quality Analytical Per ormangf,,

+

a. A:: Summarize

b. B. and C. Recall ‘rior lessons, wprecision” and
"AcCuracy" i

250
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&

g. 0. 5. c. #his is-especjally important for “Compliance Methodology.*

& -
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¢. D. Note 1, 2, 3,4 -
) p di E. Present items 1, 2, 3, 4, 5

e. Slides of normal curve and control charts using some of
\the statistics presented in lessons on precision and
accuracy:”

1) MNormal curve - Relate midline, 2 s and 3 s limits to.
E?ngro} chart centra] line, warning and control limitss
’ ide
2) Precision Chart * R as estimate of s using duplicates.
Plot succeeding R of duplicates. Slide 2 (This approach
is recommended in the 1979 EPA Handbook for Analytical
Quality Control).

3) Precision Chart ~ X and s, using one check standard. Plot
*succeeding resu]ts. Slide 3.

|

4) Accuracy Chart - xcépd s of % recaveries using spiked
samples. Phat succ®eding % recoveries of spikes. Slide
4 (This approach is recommended in-the 1979 EPA “Hand-

N . T - book fqr Analytical Quality Control”. }
- . 5)° Accuracy Chart - X and s of "% bias usfng spred samples. -
N . Plot succeeding % bias (% re]atlgg,error) Slide 5
N

f. F. Interlaboratory Checks on Performance

A} F. 1. Hand out the 11st of EPA quality control samples
currently available through EPA Regional Quality .
Assurance Coordinators. Give the Participants the .
~ telephoné and address information for their Regional
. Coordinatar.

2) F, 2, 3, 4, 5 7 Note thése checks ]
6. VI, Data Hand]iﬂg and Reporting * .

S a.A/123 o L
b. A. 4 Hand out and discuss the. sheet on sign1f1cant,§19ures
Relate it to course methodology. Note reference for.more .
‘- detail. . - .

¢. 0. 1. Note current Federal Register regulations regarding
) stoxage of data.

7. VILI. Safety Cons1derations - Note highlights.
This was considered in.detail in a previous lesson. Encourage
appointment of Safety Officer.

8. VIII. * EPA Regional Quality Assurance Coordinators.

a. "Encourage contact with EPA coordinator.

9. References - Note the Bst]




10. X. Summary - . ) ) -
IX. IPW EQUIPHENT AND SUPPLY REQUIREMENTS: - N

* A, For each student: . , ) .
1. Copies of handout materials . ‘
X. [IPW REAGENT REQUIREMENTS:
A.' None ' ’ ' .
> =*I. DESCRIPTIO;{OF VISUAL MATERIALS: ’
A. Five slides, X-26: Quality Assurance - See next page.

- »

‘ _ 25-5




L ]
. ‘ g
- .

SERIES__x-26: QALITY ASSURANCE

{

. . ) ( )

. Dalty Chack Standard
; Noimat Distesbution . T . * X-08%
* . 2~0.032-
<

Mpom e s o = el e = - = Tam
§ . [. o . ie Lhed * mr___i O Y
s58, [\ }_ ] wol——s Ly o
— []

s
R

!

‘ n‘;-—-— - Am, — -t
i l”‘-——-- - T
e k! v# 5 . -

— ) T ) T

= » L3 hd
SLIDE__} SLIDE_"2 SUDE_2___
* [
/ ' " -~
% Recovery Of A Spike ’
X 98% \ ( % BIAS (% Relatlve Error) for Spike
. . X: -8% ’ ¢
= 8%
8- 1.5% ¢
o S .- S —_—en 3%, ﬁ [EPEIS Y Y
—— - - R at - N
.
W Lt i P T Vs
A ] - « Ty 1
u\h- B _ !__544 e --—i-h L1L ¥ B - — - — L
_,“F _ wL — * aswbe - — - ia, —— T3
o —_——— —em = — R L .
' L'—-——' TV TS ‘, - v T2 "1"_“'_3 srs!_‘f . .
ORDER OF RESULT:
-\ w” T )\ oemernews

SLIDE——¢ ™ SLIDE__:

»
o L
. B
- P - M
-
* rd
- -
L
¥ - .
25
v Jdo ,
. R |
L \ .
! .
- [
[ . N
- -
1 . R
25-6 .
L4
\
- “
. -
2
. ' ’ w
Y




|

|

. i

» o= oi

) S ' Y,
—  SIGKIFICANT FIGURES - EXAMPLES , .
32.2 has 3 significant figures . - -

"32.20 has 4 significant figures v A .
0.0014 hass 2 significant figures (zeros used to fix decimal location)

0.1400 has 4 significant figures ’ n |
0.14 has 2 significant figures (the zero indicates no whole number ) |
Rk hkk " *hk - . k% j

1. Retain as many significant figuyes in a result or in laboratory data as
will give only one uncertain fjgure (Possibly, in very accurate work
involving lengthy computations, two uncertain figures may sometimes be
retained.) ] ’ - . )

2. when roundjng off, if the rejected ?igure is 0, 1, 2, 3, or 4, just let the
remaining sigAificant figure stand as is. If the rejected figure 15 5,
round the remaining figure to the nearest even number 2.2% becomes 2.2 -
and 2.35 becomes 2.4, If the rejected figure 1s 6, 7, 8, or 9, 1ncrense
the remaining significant figure by one unit.

”ifk As a practical operating rule for multiplication or division, keep as nany
significant figures in an answer as were containedvin the factor having”
the least number of significant figures. The answer should not “suffer" 1f .
the other factors are.limited to @ minimum of one more SIgnificant figure
than that least number of significant figures during the calculation.

4. For addition or subtraction, the number with the fewest decimai places f
determines the number of decimal places Fetained. However, no one number
involyed in thé calculation operation 1imits the nomber of significant
figures in the ngsult. )

.y ‘Source: . Standard Methods for the Examinatitn Of Water and ﬁastewater. 14th
' edition, APHA-AWWA-WPCF, 1975, pp. 17-20.

d . 5 - ) .: - 25'7
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VII.

GUIDELINES FOR
INSTRUCTIONAL PACKAGE VORKSHEET

SUBJECT MATTER: « Turbidity , -
UNIT OF INSTRUCTION: Surmary of Topic Presentation
ES[IMATED’TIME: 95 minutes (45+40+T0) -

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE. The participant will be re-
sponsible for this detemmination to meet water quality control progranm re-
quirements. . -

M ‘

ENTRY LEVEL BEHAVIOR: ' . — .

A. Ability to correctly use volumetric glassware .

B. cOmp]etion\of the lesson (of equivalent):

v
1. laboratory Safety Practites

INSTRUCTIONAL OBJECTIVE:

A. Terminal Behavior: The participant will know pertinent facts about tur- ~
bidity and procedures to determine turbidity (see VIII. B.). He/she wiil
dilute a stock solution to make standards (see VIII. B. 2.), standardize

_a turbidimeter ensuring that the cell will be consistently oriented im the
‘meter, measure the turbidity of a sample using the procédure in the train-
ing manual (see VII. A. 1. b.), report results and participate in a class

discussion of the topic and laboratory procedures. =~ ~

Conditions: He/she will be Siven_the training manual, 45 minutes of in-

struction, 40 minutes laboratory time, all necessary equipment, a stock
solution and sample, and 10 minutes for class discussion.

<0

C. Accepted Performance: He/she must correctly answer 70% of the items
on this topic in the post-course evaluation, perform the laboratory
procedure to the satisfaction of an Instructor and obtain results
for the sample within + 10% of the class average {unless_the reason
for the-lack of agreement is acCeptable to the Instructor).

%

INSTRUCTIONAL RESOURCES: - . S~
A. Avdilable Media: “

ae #
1. Two outlines in the training manual: ~—u
' L} .

a.  "Turbidity" . . .

b. *"Calibration and Use of a Turbidimeter (Nepﬁ@1ometer)" according
to 1979 EPA Methods for Chemical Analysis, 180.1-1

2. Ten slides, X-30: Turbidity (See XI Description of Visual Materials), ~
. . < N W

~
L

y

ru {Rog,ipw.la.ll.&ﬁ T . 2s | . : ¢-1
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'-\\B. Sugges ted Media:.
. 1. HNone 4

VIII. INSTRUCTIONAL APPROACH: .

A. Preparation for Instruction:

1., Check equipment and supplies. See IX below.
. - . >

2. Prepare all necessary reagents and sample as in X below.

.3. Review the laboratory procedure by performing the student assignmeni
. using the outline in the training manual._ .
4. Rewjpw the tppic outline in the training manual and the visual
matérials. See XI below. ) ’ .
5. .Prepare the lesson using }he Sequencing below or your own organization
% of the material. - '

, 6. Check turbidimeters for accurate operation. : -

7. Distribute supplies and reagents taq Iaboyatory stations.

B. Sequencing: Slides are series X-30: Turbidity

1. Classroom instrUCEjon on turbidity - 45 minutes N
i a. "Introduction N
: 1. Cause - Slide 1

2, Why measure turbidity - Slide 2

i ) AN
N\\" \\\ 3. Sample handling - preservation and®holding time - .S1ide 3
{(For compliance monjtoring, maximum holding times propbsed
S dirring 1979 were 24 hours for drinking water samples and
. . 48 hours for NPDES samples. Consult current federal registers \
for current status)..

4. Original Jackson Candle Turbidimeter - Slide 4

b Y

b, Regulations - NPDES and Water Supply both require nephe]oﬁeters.
«c, Acceptable instrumentation :
1) Nephelometry - Slides 5, 6, ' ' ~

2) -Formazin Stock Solution - Slides 7, 8, 9.
Note: A final decision on use ?f styrene divinylbenzene polymer
standards for drinking water calibration standards is to be m

:;ger 10/27/80. Check on the status of approval before presenting
s - ” \

1
P
’ i

3) Interferences - S1ide 10

d. Sunﬁry oo \ 25¢ ,

-

.
' ' »
.
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2. taboratory - 4Q\minfites

a. B8Briefing - Part%c1pants use training manual "Ca]:brat1oq'and
Use ..." outling, [II. A., 1 through 17 to use the provided

* .. 400 NTU standard for <reparing three (40, 4 and 0 4 NTU)
. \ standards for the DRT instrument or four {40, 4, 0.4 and 0.04
NTU) standards for the Hach 2100 A instrument, standardizing’
v the instrument, theén determining turbidity on the provided .

-

- sample and on tap water. .
b. Stﬁdgnt perfo;ﬁance of the'assignment o . .
3. Class Discussion’ - 10 minutes
. a. Participants report results.
- b. Cover any itbﬁg from laboratory sessions &f- éenera] Rature.
¢. Answer any qqgstions.
[X. 1Py EQUIPHENT AND SUPPLY REQUIREMENTS:

Assignment: Dilute the stock solution to make one calibration standard

. for each range of the instrument to be rsed, e.qg., 40, 4,
* 0.4, 0.04. L - .
Test two samples (tap-water’plus 1 synthetic). -

To minimize the numaer of turbidimeters required, the laboratory could
be conducted twice With half the class deing another procedure requiring
about the same time, e.g., Specific Conductance.

-

A. For each station (no more than two persons per station):

1. " One pipet bulb
2. Three or four 100 m1 volumetric flasks with stoppers

3. JThree or four 10 ml volumetric pipets if it contains measurable
. turbidity - ’

(S ~ . .. ’ o
4. Pne turbidimeter (nephelometer) with cell. “
- EAUTION: To ensure that the cell is oriented consistently

during the procedure, the participants should mark the cell
and instrument during the calibration procedure.

. 5. One squeeze bottle turbidity - free distilled water

¢ 6. One marking i)c'enc%.l .4

. "7. One apron for each student N ¢

:; 8. One pair sagéty glasses for each student ~—
B. Shared ' '

1. None T R
0. 257 .
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X. IPW RE
A Mir

[ ] 1.

2.

3.

ang
A g
1al

- .

» '/.
ENT REQUIREMENTS. For details of reagept preparations, see 1979
. EPA "Methods for Chemical Analysis",.180.1-1"

imum amounts station (no more than two persons per station):

Tenaml 400 NTU stock Formazin suspension .

About 50 ml sample (It is cohvenient tp make 1 liter of sample by
diluting 5 m1 of a 40 NTU standard to 000 m1 for a resulting
tuKEjdity of 0.2 NTU) .

Note: Tap water is the second sample. Also, a treatment plant
eE{]uent sample could be used if it cOntains measureable' turbidity.

B. Prdpare excess of each solution to allow for rinsing out glasgware, waste

re-runs.

' |
ource of turbidity - free distilled water should be available, during
oratory session{s). v . ’

~




L l’l‘ SESCRIPTION OF YISUAL MATERIALS:

SERIES__x-30- TuRBIDITY

A Ten slides, X-30. Turbidity . - )
N N T
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S ST ur o L S e § g b can be npunous to ndustrial - .
_.:'::.-..:..,:.,,,., tre ese octe yorne processes and equipment _ STORE N THE DARK| __.
g ' 2 SERVES AS INDEX TOr ~+ | HOLDNG TIME.
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‘©
. GUIDELINES FOR ) R
INSTRUCTIONAL PACKAGE WORKSHEET -
1 } .
- 1. SUBJECT MATTER: Specific Condugtafice - '
# ) p. .' )
11. UNIT OF INSTRUCTION: Summary of Topic Presentation .
- ) ' ’ .

111: ESTIMATEO TIME: 105 minutes (45+50410) —
4 IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE. "The part1c1pant'§111 be

- responsible for this. determination to meet water quality control program .
.requirements . 1
'd . |
V. ENTRY LEVEL BEHAVIOR: . N ¢«

A. Undefstanding of terms "igna:,-"ionization“, "ai?socggfionr
.‘»kB. Ability to perform’ca1cu1ations fnvolving decimals ..
C. Completion of the lessons {or equivalent):
1. Yolumetric Ana1ysis (terms *acid", "base",‘"sg1t“? "nérmality")
2. Laboratory Safetx'Practices -
VE. INSTRUCTIONAL OBJECTIVE: g .

A. Terminal Behavior: The participant will know pertinent facts about .
specific conductance (see VIII B). He/she will use the procedures in -

- the training manual (see YII A 1 b) to check out a conductivity meter,

use it to determineg cell constants for three different probes, and

determine specific conductance on three samples. He/she will report

results and participate in a class discussion of the topic and laboratory
precedures. 3 .

M .

B.- Condittons: He/she will be given the training manual, 45 minutes of
instruction, 50 minutes of laboratory time, all necessary equipment, -
standards Pnd“samp}es and 10 minutes for c1ass discussion. T

-
f o ¥

€. Accepted.Performance. He/she must correct]y answer 70% of the items on
t this topic in the post-course evaluation, perform the laboratory pro-.

cedures to the satisfaction of an Instructor and obtain results for N
each sample within ¢ 10% of the class average (un1ess the reason for
a lack of agreement is acceptabje.to the Instructor):

yii. !NSTRUCTIONAL RESOURCES . . ,
“A. - Avaflable Media: ~

L

1. Two outlines in the training manual:

. R , ™ ,
%E a. “Specific cOnductance* ot g * .

. b. "talibration and Use of a Conductivi@y Mater"«ﬂccordlng to 14th ‘
., edition Standard Methods, p.. 71 a manufac;urer s instructions

for Beckman‘s §5|u8ridge instr fhe out11ne might serve as

L]
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a guide if you need to develop laboratory directions for instruments

other than this One. .
2. Fifteen sligps,.x-zg:‘ Specific Con62ctance (see XI Description of
Visual Materials). ‘ .

F
) -

B.' Suggested Media:

- ' 1., None * . BN 4
© VIII. INSTRUCTIONAL APPROACH: .

A. Preparation for Instruction: { (4///;
’

1 Check equipment and supplies. See IX below.

2. Prepare all necessary reagents and sample as in X below.

3. Review the laboratory procedure by performing the student assignment
using the Butline in the training manual. If you have different meter-
proke equipment, you will have to revise the training outline or even

prepare a new one to fit your needs. o -
'
4. Review thetopic outline in the trainrpg manual and the visual mateérials.
- See XI below. g .
? /”-’
» D5.- Prepare the lesson wsing the Sequencing below or yﬁur own organization
of the material. o -

6. As appropriate, check batteries, conductivity meters and probes for
accurate operation. .
4
. 7. Distribute supplies and reagents to laboratory stations. -

» .
% . -

8. Sequencing: ' . <

- Sﬁides are series X-29: Specific Conductance
1. 'Class oom Instryction on Specific Conductance - 45 minutes °

a. NPDES methodology unit, temperature condition, and measyréhent
requirement {slide 1).

+ ¢ . b. Conductivity is an expression of the dbility of a water sample
. to carry an electric current. Discuss the processes resu]ting
in dons (slide 2), the classes of compounds that.produce s
an? the ;o]e of the number of ions ﬂroduced and their ché%ﬁi
- (51ide 3 :

c. Conductivity 1is the reciprocal of resist vity Many have
probably seén this demonstration of the property of conductivity
(slide 4). Relate it to resistivity..

d. Representation of a Wheatstone bridge which measures resistance,
and a list of types of sensors (s]ide 5).

e. Units used “for resistance and conductance (s1ide 6) y

~
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f. Discuss e]ectrodﬁ,characteristics: one type of construction
(s1ide 7), "and the critical factors (slide 8). A “standard"
cell is one in which eleétrodes arezspaced exactly 1 cm apart
and gach has a surface area of 1 ¢cm®. Laboratory cells are
usua]]y not standard. . '

g . How to dete P cell constant for cells which are not standard .
’ (s1ide 9). . <

h. If a cell cohstant .is calculated from standard cell conductance
. values, this formula converts meter results to, the value that
, would have been obtained using a standard cell. The result is
called "specific” conductance (slide 10). .

[F=]

o i. Application of a cell constant has limits (slide 11).

[

Temperature is a critical factgr affecting conductivity. (See
figure 5 in outline). Therefore, results are to be reported
as values that would be obtained at 25°C. This chart from .
13th ed.<6tandard Methods {slide 12) demonstrates the significant
> effect of temperature by showing, the factor required to convert
. results to a 25°C equivalent. Most meters give results which
,are temperature-compensated, so it'is not necessary to convert
the nesu]ts

k. D1s¢ussrthe problems encountered in this measurement (s1ide*13). =y
. Briefly note various app]icatwns of bnductivity measurements.

Details about these applications, including graphs as appropriate,

«are in the training manual outline (slidef 14 and 15).

2. . Laboratory - 50 minutes. Use the outline, "Calibration and Use of Con-

¢ duct1v1ty Meter" or its equivalent. - .
4 ‘Assigment of training manual procedures ’ i
1)} Check instrument us1ng.ll Band II C ’ .
- 2) Obtain readings to calculate cell constants for the three i
R ' © * probes using section M : .
5 . g ’
.Q" . _a) MNote most accurate part of scale
. ' b) MNote Cell Information and Table 1. - , -
’, . : ‘
’ . 3) Obgain readings for 3 samples. RNote section IV and Tab]e 2 - 7.
. 4) As time permits, calculate cell Genstants’ (note 18.1) and
fﬁl' ‘ app]y to readings r samples to get results to report.

-% { ‘b. Student performancq assignment

3 . Classroom D]Ecussion = 10" minutes RN

”

.a. Students finish caléulations and post resuffs. -
3

b. Discuss results.” "~ ) o=

¢. Discuss any items from 1abg§§;er session. . 27-3
. v . .

. @ N ¢
; . PR

L - ’



d;\,Answer any qubstioﬁs. . ~\\ v
- IX. IPW %PUIPHEHT AND SUPPLY REQUIREHEHTS

Assignment: Cell constant for three probes -
~~y . I
. Three specific conductange samples . <

L

To minimize the number of conductivity meters and probes required the
labgratory session could be conducted twice with half the class doingsg
other procedures requiring about the same time, e. g , Turbidity and
Second Weighing of Solids. .

A. For each station (no more than two persdns per station): . ‘.

’ 1. Seven 400 ml beakers c .
2. One 600 ml beaker (probe rinse) ’ . ?////’_\\ |
3. One box tissues . \
) 4. One th.ermmeter:r o ~
‘ 5. One cdnductivitj meter with Wheatstone Bridge (Ex. Beckman Solu

Bridge)

-
.

N

Oné 10,000 opm resistor

7. Three conducfivjty probes - ¥$2, ¥S02, V520, or equivalent

1 3

8. Ope squeeze bottle distilled water .
7 9. One marking pencil

10. One apron for each student /

1% Onelgpir safety dlasses for each student
8. _Shared: v _ o L
¢ .
. 1. None '

’ -
Y

X. 1IPW REAGENT REQUIREQENTS: For details of reagent pteparations, see 14th
R edition ."Standard -Methods", page 74.

L4

A. Hinimum amounts per station (no more than two persons per station):

. 1. F0ur hundred ml each of four potassium chloride stangards - 01K, .
OOIH 0001" 0.0001R . .y
. v ~
2. Four hundred ml municipal wastewater tredtment plant effluent .
sample. A synthetic sample could be used instead. See nexts

L] [

3. Four hundred ml sampfe "A' the same concentration as the 9.01R
KC4 standard (or can mik standards)

264



LY

4. Four hundred m} sample "B", the' same concentration as the 0.001N
KC1 standard (or can mix standards).

v .« B. Prepdre/obtain excess of ‘each solution to allow for rinsing out glass-

, ware, waste and re-runs. ¢
C. A source of distilled water should be available dur1ng laboratory
-fession(s) “ '
XI. OESCRIPTBON OF VISUAL MATERIALS:
A. Fifteen slides, "X-29: Specific Conductance - See next pages.
« 7 "
’ X
’,.L
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