STRINGENT HEAVY METALS LIMITS FOR MUNICIPAL PLANTS.
WHAT ARE YOUR OPTIONS?
o Jurek Patoczka, PE, Ph.D

Recenll'r MJ DEP staried 1o enforce Surface Water Cuality
Standards tor heevy metels and olher loxic polluians,
Congequantly, mosl pamil ranawals issuad in pasi fwo
years or 30 have stnngent limils for some heavy melals (copper,
zinc, sometimes sihvar mencury and lead, also cyanide). In some
CREES limels for some arganic 10xi pollulanis were also proposed;
apecifically chiorolorm (& chlorination byproduct) and Bis [2-
Ethylheceyl) Phihalate (ges smert). The good aows @ 1hal e e,
Water Quality Based EHluent Limita (WOBEL) hawve & 5 year (59
maihs, b0 be specific) compliance schedule. Table 1 provides a
partial list of newly impased limits for a number of dischanges in
sevaral watersheds m Morthern New Jersey, Sorme of thase are,
at the time of writkng, propaosed in deatt perrmit form; and mos) ol
thosa, which ware finalized, are being challenged. In some cases,
notably for Lead, Mercury and Cyanide, the calculated limils are
Iower tham the present official Quantificaion Limil (equal b e
Racommended Cluanification Lewel, or ROLY. While the calculaed
lirrits will B impased in the Permit, the enlorceabls concenration
limit {and comesponding mass |oading Emit) will be based on the
prasent, mora lenient ACL (st as it is inthe case of CPOL

Tabde 1.
How WOBEL Imposed Recently on Dischargers In Noriharn B,

All concantratbons are In gL (pphy)

Dn: | Lead | Coppar | Wercury | Cyanide
Recommanded Ouardifcation
Leve) = Enforceatie Limd %L N L A
Bemards 145 [15.26] 23 - s
Caldwel 15.7 962
E. Windsor : 15.3
JTBOE - Stasilick Schoal 16 | - | 187
MO vz| - 18] - [=a
‘Wocdland {Momis Townshig) - 187
Wamen Stage 68.75 764 [o.012] 52
Warren Stage 1V . 29.08| -
Chatham Township 100{) 0| -

("} Approximate, the exact valueg not yel proposed,

Who Gets the Limit?

First, MJ DEP identilies any parameater (heavy metal or organic
priority pallutant) that has been detected more tham 3 times in the
plant's afluent in the @S 5 years or 50, For paramaters Found 1o
ba present, the Wasate Load Allocatkon (WLAY & caloulaled, Dased
on:

= rumaricial value of Surace Water Quality Griternon (SWOC)H
for the: given polutant (8 funclion of hardness for many metas),
= dilution avalabée in the recelving atream,

The WLA is calculated for all critana appécalinda for the gaeen pollutam,
which in the case of many medals incledes three different crteria
{protecton of agualtic life from acute and chionlc effects and human
hualih pratection), M e maximum affueent concentration on record
iz grealar than any of the applicable WLA, the limil & smposed (S0
called “Cause Analysis™ is positiva),

Pewy Jersey EFFLLUENTS »

NOTE: If the receivang stream = classified as Impared for a
given paramiier o he Integrabed List of Waterbodias, no diution
is Bllowed and Watar Cuality Criterlon s applied emsd-ot-the-
pipe. For examgla, segments of ke Passaic River upstream of
the Pomplon River are classifled as impaired lor several

pararmibers including copge, Zing and cyanmida

VAMTER 2005 =

Parmit Limit Derivation

Cince tha e foe Impasing a @Bmil has been established, the achual
rraxirmum daily limit is calculaled, In almost all cases he loxc
pollutand |s monitored only once per monlh, 50 the manlhly averags
iz el b thie dedy maximom. Sewversl iecloratvanabsas ane rmohied
im darivaticn of the nemarical walee of the limit, including:

= multiple Surface Water Guality Criena (acute, chroms, human
haafih),

= rmulliple sream dasign flows (dhution),

= soluble 10 1otal recoverable translators,

= gifact of hardnass for most of the matals,

= gifluant vanability (CW].

Mot surprisingly, lmit calculations 1end 1o be quie mvolved and
prone o arrors.

NOTE: Several dechargers had muttiple delects in their affeent
ol Bls {2-Etfndbesyl) Phthatate (BEHF), 8 BaseMeura compourid.
Consaquenily, kmits were originally proposed’ imposed. In
several cases i was subsequenily documenied that BEHP was
contamination from wimyl fubing in aubomabc effluent samplars.
To prevent conarmenation, use Telon coated ubing lor sampler
lings and slcong tubing in the panstalic pump heads, parbcdary
whan sampling for Base/Neutrals, To convinge MJ DEF thai
sl dibects wiine & resull of contaminaton, specially desigriad
side-by-side testing may be needed.

Avenues for Challenging/Complying with WQBEL
for Heavy Metals

There are several Bvenues bor dealing with the proposed o imposed
WIZBEL lirmit, grouped info three major categories:

L Modification on lechnicaliscientific grounds, which sirves to
demonetrate that a more kensent Imé {or g limit &t all) @ justiied.

Il. Compliance with the limit by source control andior improswed
trestment,

. Challenge 1o the limit on begal grounds (we leeve this one 1o

lawyers),
L. Modification on Technical Grounds
Anumiber of the sleps could be laken prios 1o linglizaton of fhe limit

{during the comment pariod on the draft permil or even when
apptying haf a permmil renowal):
= challenge inclusion of mane than G-year old of slhenssse n-
applicalée data in determinaton of “pollutant presaent anakysis,”
= gxchucks outliers or high results, which can be documenied as
sampling of Bnalylical eros,
= prasent efflwent and stream hardness data, f available (detaull

=100 mo/L as Cal03),
continewad on pags 22
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« wanby atream design flow from USGSE linclude Pows from
upsiream plants!

« yenly stelisbeal cabculalions presented Dy DEP in ihe Facl
Sheal ol Ima Dratt Parmil

Atter imposiion of the WOBEL, wih a S8-mmonle (org complanee
schadule, thera are & number o ways 10 relas'removea the imit
Seorm ol g apliang are actuslly spocifiod n the pormit itsell
|Pan Y] &and mclude:

1. Nan-presence. Presast 2 goars of monthly data showng none
cresanca ol the carameater 31 & detsction lavel no mgrer than the
ML

2, Mo Aoasomobie Potontial. Alkermataty, wher she pollutar 15
delected, bul at concentrabong lawar han WOBEL tha permitles
novld demonsirale thal the pollutant has mo reasonable poteniial
o exceed the luturs, calculaled pamit il & small consolalxn |5
Ihand thay Dospierirmend is pressent®y pllowing usse of 96 % statstics n
such “ro reasonanss potertial analysis,” which & more Enent 1hat
iruid brdilinratiy used 3356 slatistics

3, Better Herdness Dala. For most neayy melais, tha crtical
rjuilic: Bla protection WG ang § strong lunclico of hardness [n
ine stream downatream from the diacharge, al crlical low How
cofdiliens) P sile-specdic dota am ool availablo. R CDEP usas a
default hardness of 100 mp'l as Calld3. For savaral lesied
dischargers i the Passaic fasn, oblleent kardness was = 200
mal The UEGS dats mocals thal Ihe Passalc Aiwar nardness s
apedorimidaly 185 gl o e i K Nlow concditiong, wihieh
iz axpected as the Passaic River is dominated by treeled effiuents
at dry weathes lows. Under Such ceoumsiances, e SWE0 crilerion
for meals such as coppsr and zinc could e close to double the
deflaull {sea Takke 2) | sors albes watarsheds hacdnnss oouald
ba wer je.g. 45 mg'l m e Millsions Riveri. 0 may be necessany
10 coendducd an Approsie] sleam Wiabier Dualily Sludy o demaonstaie
a more fayoracle hardness

Table 2. Effect ol Hardness on Acuin Water Guality Critoria

Marelrass — 500 e
mgL as Catd3 a
{Detaull] mevl as Cald3
Copper Aouie i =
SWOLG, ugl 33
Jirc. Arute
14 :

SWOG pgL 1 506

4. SIremm Design Flow, |n calculabing the available dibition the
Dapartmen religs on oficial MAZCD10 flow vakess proydss by 1he
LSGS. Thase Fow valuos aro somotimas much lowor than a swm
of dry weatner gischanges from upsiream murcipal reatment planls,
wWhieeh mree Qanarally known (o discharge confinuously,.  This s
probably dus to the [aci thal USGE incledes inlo s slalistical
calculabors dala generated phor e recent Bed devaloprnenl and
trealrmem plant consructicn Consequently tmal datatase does nof
1ake trio Booount The preses level ol groosdwater extraclion and
wnilier-hasin potable water franslars. Im at [eas! 3 casas. USGES
srcreEsed 115 deterrmination of he dasign Bow values @and 10es
awailibiln dilubos) upon pelitioning

& Tranakator. Aguabs e protecton SWOE for most heawy melal

Femae ooy EFFLUEMTE

5 expressed Bs dssolved melel concentrabon I lwm P
Rogulations rmegu re 1hal BUPDES permit imils be exprassed as
lotal recaverable mefals. Cunng permit bmit calcwialions, in ooce:
o Iranslate from dissolved fo total foem g “Trarslator” s used,
which passcally 15 a ratio of dissolved to 1otal matal concenliatinn
Whin no st specilic data lor Tarslaior delarminabon are available,
a detaull Translator specilied inthe Sudace Waler Quality Stanaards
s use]  Tha actual st of soluble 1o folal recoverable metal coosd
e kowiel than the delaull, giving Bn advanlage Taoée 3 provides
data Trom an on-going franslater study, which indicates that
approgmate 1 5% increasa in he imd could be sspeaciad

Takle. 3 Translator Sludy Resulta far Zine (o dilullen avallabie)

a Talal Dhisso|wid Ratio

E:?nl:jl H“m'".'mhlu gl I I Trarsiaton
Rl

i 1149 LH 0.B5

z [Fl= 53,6 A

a 67 R 561 0E3

) 58.7 4R8.2 [l B&

5 10a Th3 o7z

=] 118 194 0.ey

Averge 98,4 i 3= 0.84

Detaun Trensiaios - 056

6. Development of Site Specifiec Crlilera  One other posaibilily
ol mostibyirag b WOBEL 5 tho developrant of sile-soecilic SW0H:
for the parameater o concern.  There are saveral lypes of P4
ApprovEd Sludias, which oo e m e doewelopreat of g mom
approprale imd  Studies of thes type have not been previoss!y
corducied in B although sevesal are prasently undersay

Watar Efect Boto (WERI Siudy, This 15 8 senes ol bioaseays
demonsirating ral & padicular polluianl 8 less lexic in fhe sie
waler {mludies planl effuent) as compared 1o the clean, abomtony
water in which SWOC were onginally developed. Treated manicipal
EfllsEnl 5 Eslided Lo contain comploxing agenls, which chelale
digsctved maial ons, making i oiologically non-aveilable ard thes
noe-loxe  leoan |1||-g|,|irH'1| studdy in coniral Mew dersay. o WEHR of
at leasl 2 for copper 3 expeciad. rAsUng in 2 CorMmensunate i 2.
2-told) mwerasa in the @lliesd il fop ooppo:

Bocaiuialion Procadure. The obpsctive of 1his 1ype ol sludy 15 10
demonatrale that the meat sensdive Baualic species, upon whseh
thiy cribirion for tho peicular \oxe paramsier was based is not or
could nol 02 oreserd in ne receiving siream. The procedure usually
requires a hield speclas sursey and habital svaluation  One sech
Slucky i prevsenily undcar way in the Passaic Rwar bage

method, which s essenlially a comksmglcn of the o procedures
discussed apove

Il. Compliance with Limit Through Source Control
andfor Treatment

1. Source Cantral, & mdpr Sourci in s wastewalar of metats
of paricular conoem for most municipel dachargers, L&, copper
ard 2ine, 8 1he polable wesler Supply, Copper (as well as lead and
bo some eaiant zinch enginates mosttyy from residential plumbing
COMoEian. A major source ol 2ine could be rine orbogphnsgshali
bragiad cxrriion mhihilors, which are usad by some water puneeyors
cnctably HJAWE - Snon Hills resendcert at & dose of up 1o 0.3 mgl
CEO0 eyl y as pine Table 4 providees data from b wasiawater
trealmen faciing, whnich service area is supplied oy MJAWE, Thess
dais indcala al, endead. pedable water cold casdy pocount |or
thia majority of tha copper and e found in Faw wasiewaler at this

crrthinuen o gage 23
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Continued from page 22

location. Use of alemativie cormesion inhibition chamicals {i.e,
without zinc component}, if practcal, = an obvious sowrce condrol
measurg. Should raw wastewaler data indicate presence of haawy
medals at concentrations higher than typical domeslic background
level {or highly varable concentration) potential industrial or
commercial source is indlicated and shauld be investigated,

Table 4. Zinc and Copper In Wastewatar

Location katal Zinc Coppsr
Patable Water, ugiL () a62 160
Raw Wastewater, pg'L (**) 374 BO.3
Final Effieent, ig/L (") as 6.6
Percent Removal al Treatmant plant, % T2 a2

(") dverage from data collected on two oocasions from seweral
taps in the senvice ares. "Firet lush” alect and Bniked dala could
b responsoke for redatively high concentrations as compared 1o
raw wastawatar,

("} Average Iram lang-term monitonng resulis.

2, Treatment, Dunng conventionsal biobogical treasment, a sigrificant
Irachon of Raavy melals prasent in raw wasbewsaier can be removed
by adsorplion &nd Incorporation inbo the waste sludpe. Table 4
indicates thal approximately 70 3 of zing and 80 % of copper is
being remcved in s fashion at the tested tacility, Literalure data
indicate thal tha removal of pther heavy metals could nosmally bae
expacied 1o ba in a rangs from 50 o 90%. However, conventional
wastewater reatimen plants are nad designad for removal of the
irece hesvy metsls and e operatar has no real control over fhese
removal rabes.

Some degree of addiional removal of copper and zinc could be
nduced by chemical additlon and pH changes, which are practicable
al existing corventional ireatmeant planis. Fesults rom o serioes of
lesis conducted recantly at several Mew Jersey facilities ara
aurmmanzed balow.

Copper. Addition of coagudants such as alum or ferric, which are
commanly used for phosphorug precipitalion, will remave par of
the residual coppar from activaled siudge efusenl. Figure 1 presants
typical rasafls from jar tests indicating that feme was somewhal
more effective than alum in copper reduction at an equialent metal
bon doza. Another abservalion was that lurther increase of alum
or fermic dose did nol resull in signiicant additonal decrease of the
residual copper. This is Bely due to The presence of complaxing
dgants in the treated efluents, which prevent residual coppear Irom
being precipifaled/adsorbed by femic salts (this & the sams
mechanigm which makes copper non-available bicdogically, as
discussed under the Waler Effact Ratio procedure abova).
Consequently, hese “standard” lechnoogies may nol be capabla
of rermoving the reskdual copper rafiably to he levels required by
some of tha naw parmits.

Zing. Addition of alum or fernc saits o sctivaled sludge was nol
affectve in raducing the residual zine concentration, as ilusirated
on Figure 2. However, subsequent lesks at sevaral diferend faciities
docurnented That the cotical ssue for eluent zing conceniration is

confimued on page 25
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Cominuad from page 23

the pH a1 which the activatad sludge process operates (nol the Final
effluent pH1). This is shown on Figure 3, where the residual zinc
concentration is a sirong hanclion of mixed fiquor pH, with o wilhout
chemical addition. As shown in Table 4, 70% of Ihe zing i being
removed a1 1his lacilty. Thal zing is incomporated into the biomass,
thus sludge in the aeration Basin nalurally Serves a5 a resarvoir of
zing. As the zinc solubility is & sirong funclion of pH in the moderate
pH range, @ decredsae in the protess pH can cawsea a tanster of
zine from skudge 1o solution, according 1o chemical equilibrium. An
increase in pH causes rinc precipiation and incorporation inta the
slidge.

It should be notad that copper &5 also sensitive o process pH bud
at a much higher pH range, bayond what could be tolerated by
actiabed shudge (and by standard pH permit limas),  Another note
is that &n Sereass in he miced liquar [aelion basing pH redgquines
typically much marg causlic han a simikar pH adjusiment of the
treated efluant,

Summary

1, A rumiber of variabdes and factors ang invohad inbo datermining
thi mised o & Bmid for a heavy matal (or other toxic parametear),
and imMo caleulaton of a numerical value lor the limil. A permities
condd undertake a number of dterant steps, aven batore the daft

liring are proposad. o minimiz s potential axpesure 1o stringeant
lirmls.,

2. The majarity of copper and zinc in at least some municipal plams
influsnts origimatas from potable water, including zinc-containing
compounds addad for cormosion control.

3. Reshdual copper can be removed by conventonal chemicals
{alumfiernc) bul only to 8 cerain kevel.

4, Zinc femdval is 10 & boge degree govermned by process pH (in
aclivaled sludge or in a polishing, teriary step).

In summary, compliance with stringant imits for keavy melals can
e challenging and costhy, A thorough avaluation of all avaitable
options for limil moedification andfor compliance s recommended
o armve at the most reascnabée and cost effactive sohdion.

Figure 1. Copper Removal from Activated Sludge Plant Effluent
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Figure 2. ENect of Coaagulant Dase Io Activated Sludge an
Residual Zinc
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Figure 3. EHect al pH of Activated Sludge on Resldual Zinc
Conceniration

k1A —_——e e —— e . _:. - - _l

3

Rashichusal 1, gl
g

L L] L] L3 R TR Ta T A ra La

ABOUT THE AUTHOR:

D, Jurek Patoczka = an Assockabe in Process Dealgn with Halch
Mot MacDonald, Millwem, MU, Those with questions o desitng
turther Information may reach ham at Tel.: 973-912-2541, Fax:

973-376-1072, or E-mail: jurek patocrka @halchmoll.com, &
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