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% Attention: Mrx. W. F, Taffee 0 ' i
o Engineering Supervisor

Ré. Clanfxcatlon of Neutrahzahon
Plt Efﬂuent

Enclo<ed are the results oi the labora tory clarification and analytical v

testmc of your neutralization p:t efﬂuevt The tests were conducted in
accorda:xce with your le;ter of Nove-'n‘oer 2, 1910 from Mr, W, F, Taffee

- and conyersatxons w;t'h our Mr. M, L. Mitchell and local representative,

< ~ Mr, A, S, Freeman, . o P P

. . .
13

©

- Our laboratory test resulis leads us to recommend 2 treatment consisting

cost o_f approximately two ceats pér_t‘nousand'gallons. The laboratory jar tests

ghoweé that the addition of these chemicals followed by a four tc ten minute

:rapid mix at 100 rpm and one minute of settling irnmediately afler rapidA mixing
v o . . . .
~produced the following quality of supernatant. -

.

. . k]
: T PP pem
) - ; aitial Suspendad Solids . R .. 832 1076
Ve , . Initial Turbidity oL . 204 400
‘ : Indtial Organ ¢ Carbon ) ) 52 . -70 .

i T 0067359

of 2 bentonits clay and 2 stronglvyvcaitionic polyemide pelyelectrolyte 2t a chernice!
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IPUMRPRTEE
s Lnrm ek 02 o, SR B

-~ ppm

"Supernatant Suspended Solids . 16-26 6-26
Supernatant Turbidity o 2eT 1,5-6
'Suye:rna»ant Orgamc Carbon 1 2 2-3

?'The suspended sohds and tuszdlty in the Ja.r test superna‘cant are 2 result

of some ﬂoatmv solids whxch are normally present due to insufﬁéient turbulence

at the waters’ surface durmg rmxmg. In actua.l practlce t}us problem should

o not occur due to 1mprow ed mixing and the mechamcs of a sohds contact

clarification sys@cm. ‘

'Analy.t.icetl Data 'Sheet (AD'S; No. 1) s&mws t-lhe;a'nalysis of a-ga.',llt.)n plant
efﬂucnt-san;pl‘e collected on Oct‘ober.Z’(_, 1970, Your Noveﬁber 2, 1970, letter
inc:licates éhat the analysis of this sample should adequately describé the quality

of the four one-gallon neutralization pit effluent samples submilted for the

clarification tests, ADS No., 1 shows that the sample contained high'

[N ‘e

.concentrations of calcium and chloride, 220 and 224 pprri respgctiveiy. The

0.]<ppm phosphate 2nd 0,2 ppm iron are low. The 9 ppm of-orgenic carbon

in the sample was reduceci to only 8 ppm by laboratory filtretion. The samp}e

of neutralization pit sludge contained sixty percent solids,

1nit1al Screemnd 'I‘e st

In order to conserve tne samples of neutralization pit effluent, the initial

jar testmg was conducted on 2 waste solution produced by mixing a portion of

.

. the sludge sample with deminerelized 's:vatgAr. This prepared waste sample had

. B .y
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2 pH of 6 1, turbxd1ty of 220 ppm, and apprommately 500 ppm suspended

sohds. Thc 500 ppm sohds concemra ion was selected since 1t was m1dwa~

bc;wcen the 0 01'- 0.1 pen cent sollds concentration anucxpated in the

< . v'
neutralization pit elﬂuent.

. The initial jax test screcning evaluations are summarized in AD5 No, 2,

Alum and ferric chloride at 'concentrations up to 50 and 25 ppr-n,' resp‘ect.ive]y

did not ;;roduce'satis'factory ﬂocculafion and solids removal. The use of a

) _»hwh molecular wewht anionic polyelectrolyte w1th the pnmary coagulant

“ resulted in additional solids removal; however, the lowest turbidity level found
:'l-., RS .in the lughest quality ‘supernatant was 58 ppm.

‘ The initial screcning tests indicated that the maximum reduction of

‘ suspended solids ax;d turbidity could be _obtained with 15 ppm of SPV bentonite

clay and 7.7 ppm of a liquid strongly cafionic_polyelectrolyte; Betz Poly-Floc 1173,

B

The chemical treatment corabination in test No. 20 was utilized in test No. 22

but with additional rapid mixing and no flocculation mixing at 30 rpra. The

solids reduction to 2 tur'oidity of 11 ppm in test No. 22 2ppeared economical

and w2$ the basis for the tests snmmarued in ADS No. 3.
: The tests and results shown in ADS No, 3 employed two d1fferem type s
‘. of bentonite clay and a stronvly cationic hq\.ud polyelectrolyte. The Coeguloid

"~ clay has a lucher cost per pound and thus lower conce'ttra ion was Lsed in the

test in order to permit comparison of the two clays on an equal cost basis.

- .
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. concenirations of treatment cnemlcals was emo“oyed

‘[122 P

. the trehment usmg the Coagulmd cla.y reduced the turbldl’cy to levcls similar
. to ‘but shg'htly lower than w.xth the SPV clay. The initial solids conccntrat\ons

i ‘rangmg from 200 to 800 ppm d1d not adversely affect the results when the same

Compariron of the results from tesLs 7 through 12 show that at the lowe1
'pH of 5, 0 the Coaoulo1d clay and polyelectroly;e was less eﬁectwe. The SPV
i clay and polyelcctloly’te produced excellent results under tha samc test cbnc‘:uons.

. .I_‘l_xlg;lil‘_g_stlngjgﬁmgggonwmez\ded Treaiment

'.i‘he results of final testing are shown in ADS No, 4, This exhibit

summarizes the recommended clay and cationic polyelectrolyie treztment.

These tests were conducted on neutralization pit effluent samples mixed with

‘

-500 and 1000 ppm of solids frpl‘n the sample of neutralization pit slddge. All

samples were mixed for four to ten minutes at 100 rpm in order to produce

good flocculation and a rapid se‘&ling floc,

Although the additional fast mixing improved the performence and rate of

/ floc setiling within 'cne one minute settling perwod eva.luated a five minute
:apxd mix followed by a short floccula.ion mixing and se‘tlmg in a solids contac.
- clarifier should provide an efﬂuent with a low orgamc carbon concentration and &

.suspended sohcs concentration lower than.the values shown in the laboratory

testing results, Itis recommende.d that you equip your pilot pla.ntvciarificaﬁion

- a2V 0.. L.l - ~ok o e w? m'.- at g . .- H 4 A
facility with an extex .ud vapid mix basin to farther evcluate this parametdr,
.
B 0067362

Companson of the results fro:n tests 1 through 6 mdxca{:e tnet at a neutral pH.
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TREVOS EN\ISYLVANIA 18047

Gallon

- sampLE paTED:  October 27, 1970

. "Sample
SAMPLING POINTY Plant
) ¥fluent
: Total Haxdness as

- CaCQs;, _ppm 0y
Celcium as CaCO;, -
ppm__ 1.220 —

.. Ma nesxum as
| GaC0y, ppm 99 o

. Phenolphthalein .

© Alkalinity as CaCO;, ppon 0 o

."Methyl Orange

. Alkalinity s CaCO;, poi 44 _

: Sulfate as SO;, ppm 60 ~ L
Chloride as Cl, ppm 224 o
Silica as Si0,, ppm 13.5
Total Phosphate as | ) T

. PO, _ppm 0.1 SR

. Ortho Phosphate as ;

PO;,_ppm 0.1 M
" pH_ | 6.6 . N B o
". %otal Iron as Fe, : B
ppm 0,20 o
Biochemical Oxygen
Demand, (§OD\ pnm 16

Chemical O: \v
Demeand, (CO gym

Total Carbon, ppm

42
S(l) F(e)

1) Sheken Sample

Colo_z_:}_lnits

21 19 (2) Filtered Sample o
Inorganic Carbon, ppmil2 R I D s I R .
Organic Garbon, vom | 9 8
Specific Conductance :
icromhos, 189C | 650
Total Solids, pom 708 o
Total Fixed Solids, ppm| 296 .

. . R 0067363
Susp»nued Solids, ppm 10 :
Suspunded Fixed . -

Solids, ppm 1
) 10
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B _ofﬁce or our local represematwe, Mr. A, S, Freeman.

ﬁrzz ;..M..a.; -

- Under separate cover we are su‘omutmd waste, supcrna’cant and sludvc

A

.'samples col]cc;ed du:un°r the tes‘cs shown in ADS No. 4,

We thank you for the opportumty to provide these ;ervices and trust

that the test results meet with yéur ap;‘;roval. If you should have any q\i'estions

. regardmg thc mmrmatlon presented please do not hes:Ltate to contact this

Very truly your s,

BETZ LABORA"’ORL;S ING, -

//// Jf//

" o . 'W. John Soost o v
s . Project Engineer o
Consulting Division

‘WIS/ebd T PRI
Enclosures ) S : S

cc: 42 . . "_: o S jlj’.; - R

F
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