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CHEMICAL/ ansrc;u. PROPERﬂEs
CASNUMBER 1332-21-4 T

Cor.onl FomlOpon White, gray, green or brown crystallrne o
ﬁbers, odarless | S

Voo e

' .'-Sowarunes msoluble S
,’Son. SORPTION coemclem' N/A N - . R - .

. Broconceummon FAcron N/A not expected to brooonoentrate

""Couuon Onss Amoslte Chrysotlle Crocrdrolrte, Tremo!rte
Ascante . ‘s C .

DRINKING WATER STANDARDS

Mcr.c.. " Z'million fi bers per liter. (MFL)
IR (f bers >10 mlcrons in Iength)
- Mew:: 7 mllhon fi bers per I|ter (MFL)

B v HAL(ChIld) none .

. HEALTH Errecrs SUMMARY

Ag_u_t& No rehable dataaré avarlable on the acute toxrc
. effects from short-term exposuresto asbestos. No Health

visories have been establlshed for short-term expo
res.. . - - :

cloth is used for fi reproof clothmg & curtalns
Most uses of asbestos .were banned in the Umted h

**_ States'by the EPA on July 12, 1989 because of potential

' “adverse healfh-effects in exposed persons. The remaijn-
ing, currently allowed uses of asbestos mclude battery -
-.. . .separators, sealant tape, asbestos thread, packing ma-
‘ " terials, and certain industrial uses of both sheet gaskets

and beater-add gaskets .
: -

RELEASE PATI’ERNS . N

Asbestos t' bers mayenterthe envrronment from natu- :

th Asbestos has the potentlal to cause Iung -

dlsease from a llfetlme exposure at Ievels above the.’

..o MCL. S,
' gag_geg Asbestos has the potentral to cause cancer.

. of the Iung and other internal organs from a Ilfetlme
exposure at levels above the MCL e
Usace PATTERNS P .

; Because asbestos fibers are, reslstant to heat and,

most ‘chemicals, they have been mined for use in' a:

o variety of products (over 3,000 different products in the'|

. United States). In 1988, asbestos was consumed in.

roofing products, 28%; friction products, 26%; asbestos |
. .cement pipe, 14%; packing-and gaskets 13%, paper 1
" 6%. and-other 13%.. :

Plpe products find use in water supply. sewage dls-"- :

;posal & lmgatron systems. Asbestos cementsheetsare :
- used in a widé variety of construction applications. Other"

" ‘uses of asbestos include fire resistant textiles, friction | :
;._materlals (ie, brake linings), underlayment & roofing

papers, & floor tiles, Crocidolite can be spun & woven

lng modrﬁed cotton industry machlnery, the asbestos‘..

.- Toxic RELEASE INVENTORY- e

- RELEASES TQ WATER AND Lmvo. 1987 o 1993
. A . : .
R ' Water' . ", Land
: TOTALS (rn pounds) . 32650, ~.8,620,439  f-
.TopFivesmtes T R b
. PA; M 0 2,945,049 °
- LA 61" "+ 2,256,400 . .
X - 0 1,737,200
AR 1,000 . 568,227
" VA 0 : 480,000 -
" Top Industrial Sources S .
Asbestos products . 3,005 - 2,510,227
| - Alalis, chlorine - . .1,973 - . 2,256,404 -
Industrial organicchems . .** 0 - " 1,230,000
.Asphalt felts, coatings . - 5" - 871,067 .
_Auto parts - - . 0. 563694 -} .
'Petroleum refining . - 0. ) , 314,560
Plastic pipes . T .0 - . ¢ 2352200
]'Shrpbu:ldlng, repamng Q' Coew 211 4004

A Stafefindustry totals only inciuide facllrtres with releases
. greater than a certaln amount usually 1000 to 10, 000 lbs
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ral sources such as erosion of a§bestds-containing orés, , Em{momst@rAL Fate .
but the primiary source of asbestos in the environmentis A5 a3 naturally occurring substance, asbestos can be
through the wear or breakdown of asbestos-containing presenf in surface and ground water. 'Be_cause asbestos
materials. Asbestos fibers have beenreleasedintowater farg in water do not evaporate into air or break down in
by the dumping of mining tailings into lakes, by the runoff \ater small fibers and fiber-containing particles may be

of process and air scrubberwaterintolakes'and streams, carried long distances hywater currents before settlingto
and by the use of asbestos cement pipes in water supP_lY; the bottom; larger fibers and particles tend to'settle more
systems. ‘ ‘ AU . quickly. - o , _
Overone milliontons of asbestos is containedin friable Asbéstos 'ddes not tehd to adsorb fo solids normally

materials in ships, buildings, power plants, chemical 5,nd innaturalwatersystems, but some materials (trace

plants, refineries, and otherlocations of hightemperature metals and organic’ compounds) have an affinity for

equipment. Other products may include insulation, auto- ashestos minerals. The fibérs are not able to move down
mobile brakes, cement pipes, and roofing materials. The ¢hr6ugh scil to ground water. R

maintenance, repair, and removal of this material will- -
account for the principal releases in the future. Asbestos
fibers also can be released to the environment from
asbestos processing, including milling, manufacturing,
and fabrication. Do o

" From 1987 to 1993, according to the Toxics Release . . : . oo . ‘
Inventory, asbestos releases to land totalled nearly 9 There are no data regarding the bioaccumulation of
million Ibs., and releases to water totalled nearly 33,000 asbestos in aquath organisms.
Ibs, These releases were primarily from asbestos prod- '

" ucts industries which use asbestos in roofing materials
friction materials, and cement. The largest releases oc- :
curred in Pennsylvania and Louisiana. =~ = -

Asbestos is notaffected by photolytic processes and is

isms. Asbestos fibers are not broken down to other
compounds in the environment and, therefore, can re-
main in the environment for decades or longer.

?

‘considered to be non-biodegradable by aquatic organ-

OTHER REGULATORY INFORMATION -

MonNITORING:

- For GrROUND AND SURFACE WA"rgR SOURCES:
C InmaL FREQUENCY- 1 sample once evéry 9 years
- t." |- Repeav Freauency: 1 sample once every 9 years
“| - TricoEns - If detect at > 7 MFL, sample quarteriy.

ANALYSIS?

. .:| RererenceSource - MeTop Nuysers
- | _EPA 800/4-83-043" - Transmission Electron Microscopy
J R T | TREATMENT:
L ‘ .- | BesrAvaussiETecHNoLOGIES

) B C;oagulétloml_Filtmtion; Direq and Dlaiomite Filtration; Qondslon Control

- R ST ' For ADINTIONAL INFORMATION: -
. R CL '~ <7 <] e EPA can provide further regulatory and other general information:

: : - EPA Safe Drinking Water Hotline - 800/426-4791
& Other sources of toxjcological and environmental fate data Include: -
- Toxic Substance Control Act Information Line - 202/554-1404 . .
. .| - Toxics Rolease Inventory, National Library of Medicine - 301/496-6531
o : - Agency for Toxic'Substances and Disease Registry - 404/639-6000
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@SEPA .f" Natlonal Prlm ry Drlnklng

- Barlum
. CHEMICAL/ PHYSICAL PROPERTIES L.+ Soluswmes (WATER): : .
’ SR — . carbonate-- 22mg/Lat18 degc
CASNUMBER. 7440-39-3(metal) .' ©. .. .- chloride- .310g/L at0degC .
CoLor/ Form/Opor: Bariumis a lustrous, machmable metal UL ~chromate- . 34mg/Lat16degC
- which exists in nature only in combinedform.© - - =~ _¢yanide- "~ " 800g/lat14degC -
Sou. SORPTION COEFFICIENT:, -Koc. N/A; high mobility ' . hydroxide- .~ * sol. indil. acid
BioconcentraTioN FacTor: ‘BCFs of 7-100 for marine anlmals, ~ nitrate-. . . '87g/Lat20deg C
.. 1000 for maring, plants, 2:20 for some crops.~ . .- ' - permanganate— 625 g/L at 11-deg.C -
2 CQumoanes sulfate- Bante, carbonate—Wllhente ... .. peroxide- = - -sol.indil.acid - o '
. . - sulfate- - 22mgILat18degC t -
Der'dNG.WArER STANDARDS . e, Banum nrtrate is used in t' reworks ceramic glazes
‘Mewg: -2 mg/I C S s " electronics, tracer bullets, . detonators and neon sign .

. lights. Barium. cyamde is ‘used in electroplatlng ‘and

'-'-M?.L:,:'- 2mgll - e metallurgy Barium chlorate is used in fireworks, explo-
: HAL(child):» n_one C T ‘srves matches, and as a mordant in dyerng :

) - oL T Banum ¢arbonate is used as follows: 45 percent s
HEALTH EFFECTS SUMMARY : e - ingredientin glass, 25 percent in brick and.clay products, .

EPA has found banum to potentlally cause /-percentasaraw material for barium ferrites, 4 percent

. aa Acute:
’strorntestlnal disturbances and muscular weakness in photograpmc paper °°at'"93 19 percent other
sulting from acute exposures at levels above the MCL .

F)

No HealthAdvrsones havebeenestablrshedforshort- | Toxe RE"E‘SE INVENTORY = -;" '
term. exposures. : -_RELEAsEs TO. WATER AND Lanp: * 1987 1o 1993
. 1 ... .. Water .- - - ‘Land
- Qbmrzig.Banumhasthepotentlaltocausehyperten— _.TOTALS,(in pounds)4 ' 928448 . - ° 57,063,031
, ~s|onresultingfrom long-termexposuresatlevelsabove T T IR
theMCL.. . : .| Top TenStates* .. .. = - N i
ol AZ Lo T 0. 7 14,595520
' Qan.eeaThere is no evrdence that banum has the. y"uT-. " ... 71500 . 13423164
. potential‘to cause cancer from Iifetlme exposures ln VAL 00T T 9218800 -
"drlnklngwater Ce e S e e NN Y 5i233,780
. e s T o I T s 34,0000 - L 3,977,817
: .o e TN T e T 0 . 2,586,906 .
SAGEPA,.,ER §. . - RN S I U 1,638,988 . -
u NS-. . | PaL ol 1eEB2 1,216,362
The largest end use of banum metal is asa getter" toy ™ .. - . -,.167864 . . 509,565
remove ' the -last " traces ‘of ‘gases. from vacuum and‘} N . .. 00 -20806° . " 705666
television picture tubes. ItlsalsousedtomproVeperfor--.- o ST
Major Industries* - . e
mance of lead alloy grids of acid batteries; as a compo-- ' Coppersmielting . -~ 1,500 - . 31,058,310
nent of grey and ductile irons; in the manufacture of | “car parts, accessories -~ 1,743 ~, . * 9456667 .
steel ‘copper, and other metals -as a Ioader for paper | *. Industriai organics . 132511 ¢ 4,106,827 .
" soap, bber nd Imoleum o i .inorganic pigments .. . 5261 - ' 3,672,451
: p A a T | - Gray, ductilejron . ... 0 . 1,556,681
Barium peroxlde is used as a bleach in dyes ‘fire- |- Steelworks, furhaces . 256,582 | . 679; 999"
works and tracer-buillets, in igniter and welding materi- | Electrometalturgy‘ 1,699 7. 7. - 633,876
als, and in manufacture of hydrogen peroxide and oxy- ;| ‘Papermills - .. .~ 64770~ . - 527330
_ en. The permanganate isused asadry ce!l depolanzer B} -'WaterILand totals only mclude facllrtles wrth relodses - L
in d|smfedams o e e greaterthanacertam‘amount usually 1000to10000lbs
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Barium hydroxrdetsusedtnlubneaﬁng oifs and»guuu t-numtn drtnkmg water Most supphes contam less than‘

and as a component of detergents in motor oils. It is also 200 ug/l of barium. The average concentration of barium

used in plastics stabilizers, papermaking additives, seal- in USA drinkirig water is 28.6 ug/l (1977 data). The .
ing compounds, vulcanization accelerators, pigmentdis- drinking water of many communities in llinois, Kentucky, .

persants and self-extinguishing polyurethane foams and Pennsylvania, & New Mexico contains concentrations of
to protect limestone objects from deterioration. barium that may be 10 times higher than the drinking

_ Barium chloride is used in pxgments glass, dyeing, water standard. The source of these supplies is usually
leather tanning, chlorine and sodium hydroxide manu- Well water. Currently 60 ground water supplies and 1
facture and in water softening. Barium-based dyes are surface wgnter supply exceeds 1000 “9"
widely used in inks, paints, cosmetics and drugs : :

Over 65% of barite produced was used as a weighting E""’“”"'E‘"“- Fare
agent in oil and gas well drilling fluids, with a 50 percent  In water, ‘the more toxrc soluble barium salts are !lkely
decrease in demand for barite in 1986 due primarily to a to preclpltate ‘out as the less toxic insoluble ‘sulfate or

severe downturn in oil and gas well drilling actlwty carbonate. Barium is not very mobile in most soil sys- -

prompted by soft world oil prices. Barium sulfate is also tems. Adsorption of barium was measuredin a sandy soil
usedIn photographnc papers, plgments and as afiller for and a sardy loam soil at levels closely corresponding to

rubber & resins. _ ‘those to be expected for field conditions. In.general,
e sludge solutions appeared to-increase the mobility of
ReLeAsE PATTERNS . elements in a soil. This is due to a combination of

Barium metal does not occur in nature. The most Complexation by dissolved organic compounds, high
common orés are the sulfate, barite, found inAK, AR, CA, background concentration and high ionic: Strengthsofthe
GA, KY MO, NV, TN, and the carbonate, witherite, found: SOl soluticn.
in AR, CA, GA, KY, MO, NV. Barite was produced at 38 Marine animals concentrate the element 7-100 tlmes
mines in the seven states in 1973, with Nevadasupplying and marine plants 1000 times from seawater. Soybeans
'50% of the tonnage. Missouri ranked second. and tomatoes also accumulate soil barium 2-20 times.

Barium is released to water and soil in the discharge -
and disposal of drilling wastes, from the smeiting of | Orver RezcuLATORY INFORMATION ..
copper, and the manufacture of motor vehlcle parts and |7 . ' ,

- accessories. MownmoriNG: .

Barium is emitted into the atmosphere mainly by the | - Fux @rouio Waren Sovrces: '

industrial processes involved in the mining, refining, and-|  wmavFriauency- 1 sample once every 3 years

production of barium and barium-based chemncals and
as a result of combustlon of coal and ail.

From 1987 to 1993 according to the Toxncs Release'

Inventory barium compound releases to land and water
totalled over 57 million Ibs., of which about 99 percent
was to land. These releases were primarily from copper
smelting Industries which use barium as a deoxidizer.

The largest releases occurred in Arizona and Utah. The

largest direct releases to water occurred in Texas

Barium is found in waste streams froma large number
of manufacturing plantsin quantltles thatseldom exceed
the normal levels found in soil. Background levels for soil
range from 100-3000 ppm barium,-Occurs naturally in

almost all (99.4%) surface waters examined, in concen- |

tration of 2 to 340 ug/l, with an average of 43 ug/l. The
drainage basins with low méan concentration of barium
(15 ugN) occurin the western Great Lakes, & the highest
mean concentration of 90 ug/l is in the southwestern
drainage basins ofthe lower Mississippi Valley. In'stream
‘water & most groundwater, only traces of the element are
present.

There are limited survey data on the occurrence of

REPEAT Fuzqusncv- If no detections fOr 3 rounds, once every 9years
- FOR SURFAGE WATER SOURCES:

' InmaL Frizquency- 1 sample annually

RepeATFREQUENCY- If no detections for 3 Tounds, once every 9 years
« TRIGGERS ~if detect at > 2 mglL samp!e quarteriy

ANALYsIS: - X
REFERENCE $OURCE . METHOO NuMBERS
EPA 600/4-79-020 208.1; 208.2
NTIS PB 91-231498 . 2007 -
Standard Methods - 3111D; 31138
TREATMENT. .
BESTAVAMBLETECKNOLDG‘ES

lon Exchange Reverse Osmosis, Lime SOttening. Electrodialysls

For AnanNAL INFORMAnON.

¢ EPA'can provide further regulatory and other general information:

- EPA Safe Drinking Water Hotline - 800/426-4791 :
‘¢ Other saurces of toxicological and environmental fate data include:

. Toxic Substance Control Act information Line - 202/554-1404

Toxm Release Inventory, National Library of Medicine - 301/496-6531

Agency for Toxic, Substances @nd Disease Regnstry 404/639-6000

" Oclober 1995
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woo . uriho o7 ot United States - . Office of Water . 'EPA. s11-r=-95-oozc-
e . .. -Environmental Protectron .. .4601 - Lo *. October '1995
S o Ty il Ageriey . ) - ' CL

® SEPA National Primai Drlnkln
"" S ._..Water Regulatlal'\s g

' "CHEMICAL/ Puvsrcm. PROPER'nES g o Sowsu-mss (wareR): - g
.- A acetate- very soluble S

CAS NUMBER' 7440-43-9 (meta) - .- ¢ .  bromide- 570 gL a”."degc

CoLor/ Form/Opor: Cadmium is'a lustrous sllvery metaliic' *- - _,;trbogate- - 2’?85"";5 tzd doy

.+ element found only in combined forms in nature. * . '.ﬂ onbe- t 9' : .egC L

SOiL SORPTION COEFFIGIENT: KOG = NIA mobrhty higher than other. - - uoroborate-. -very soluble _ .
metals . e mercury sulfide- N/A - -

BIOCONCENTRATION FACTOR Flsh 33 to 2213 Shell fish: -5 to 2500; nitate:” - 1030 g/L atOdegC S
Other irvertebrates: 164 to 4190; Plants: 603to960. * © . e .. :g’;;"“"i'e 4

CommonOres:  sulfide- greenocklte. carbonate- octavite; others: sulrdte- - lg ato egC

. hawleylte Also found in zinc, copper, lead ores. ' sufiide- insoluble -

- stearate- - N/A

) pRmmNG“_WAfE;;STANI_.JARDS. ‘ ) T _i'netug'ii'ng traﬁsbortation equipmer\t,"machinery ,a‘nct bak-z .

‘Mcrg: - 0.005 ,{19'/| - .. -7 7. 7 . ing-enamels, photography, television phosphors. It is
- : w. < ' -wh . alsousedin nickel-cadmium and solar batteries (25%), in
Mev: © 0.005 mg/l . ‘. - pigments (20%), as a stabilizer in plastics and synthetic
HAL(chlld) 1- to 10-day 0. 04 mg/L L ~products (15%) alfoys and other uses (5%). ‘Cadmium
Longer-term 0 005 mgIL S ;_7 ‘salts have had a very limited use as fungrcrde for golf -
C —— courses and home Iawns e
‘ALTH EFFEcrs SUMMARY o

Acute: EPA has found cadmium to potentially causea Rs‘E‘SE P “"ER”S R SRR
.. - variety of effects from acute exposures, including’ nau- . Cadmlum occurs naturally in zinc, lead and oopper '
" sea, vomiting, diarrtiea, muscle cramps, salivation, sen-- ores, incoal and otherfossu fuels shales and is released L
. sory dlsturbances, hver |njury. convulsnons shock and wo '
‘renal failure. ;

Drinking water Ievels which are, consndered “safe” for ’.v..;‘.”“c RWSWNVE“TORYI:M - 1987 1993
short-term exposures: For a 10- kg (22 Ib)-child consum- ELEASER ro 'ATER"AN%Vatef‘ ‘ 10 Tand
ing 1 liter of water per day, a.one- toten-day exposure to. TOTALS (inpounds) - ' 31487 " .. 2059 5744 .
0.04 mg/l; a longer-tenn (up to7years) exposure to IR
-0.005mg/L. - - . Top Séven States*' . R
Chronic: Cadmrum has the potentlal to cause’ i oo 1 ?23. S ‘;32;-3?3
E -kldney, liver, ‘bone- and blood damage from Iong- term MT - o 0 T 315,965
, eprsure atlevels above the MCL. e ACTING 2700 © . .288,781
o S 250 .- 225761
Qan_c_eaTherels |nadequateevrdencetostatewhether MO - - - 2361 ;- .. - 189.914 ..
.. or not cadmium has the potential ta causecancerfrom WL s o 0 - 7 106,000 -
."Ilfetlme exposures m dnnkmg water " 1. R oot
‘ r.'-:w'Majorlndustrles' o -
R . .Zinc, lead smelting 5,061 .. - 831,948
UsAGE PATTERNS _ ‘ ' . " -] . Coppersmelting, refining - ‘2,253 © .. '805,045 °
2.9 milliori 1bs ofcadmrum were producedlnthe US in-}- :g‘,‘;‘;f,';,,',',‘:ﬂ’,’;;?:n‘;';?;‘;g 25{8‘ et fﬁgzga
. 1986 ‘and nearlytwuce that amountwas |mported in the.| ' steelworks, blastfumaces 6. - - 13000 .
same year !norgamcplgments R 5140 o '7000",. -
Accordlng to 1986 estlmates, cadmlum is Usea ana‘ . Statellndustry totals only mclude facrlltues wlth releases o
for metal platlng and coatlng operatlons (35%) .greaterthanaoertam amount - usually 1000 to 10,080 Ibs.’
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during. volcanic action. These deposrts can serve as were controlled by the nature of total heavy metat load- - ]
sources to ground and surface waters, eSpeclally when ing, the sediment type, and the surface water character-
in contact with soft, acidic waters. - istics.

Major Industrial releases of cadmlum are due to wast-" Addltron of ahions, such as humate tartrate to dis-
estreams and leaching of landfills, and from a vanety of solved cadmium caused an increase in adsorption. The ) ‘
operations that involve cadmium or zinc. These.may mode by which cadmium is sorbed to the sediments is "
include: during the smeiting and refining of zinc, lead and important in determmlng its dlsposmon toward remobrlr« '
copper bearing ores; during recovery of metal by pro- zation. -
cesslnig scrap; during melting and pouring of cadmium : - Gadmiurn found in‘assodiation with carbonate miner-
metal; during casting of various cadmium alloy products als, precipitated as stable solid compounds,-or co-pre- - *

used for coating telephone cables, trolley wires, welding, cipitated with hydrous iron oxides would be less likely to
electrodes, automatic sprinkiing systems, steam boilers, e mobilized by resuspension of sediments or biological'

fire alarms, high pressure/temperature bearings, starting activity. Cadmium abserbed to mineral surfaces (eg clay)
switches, alrcraft relays, light duty circuit breakers, low or organic materials would be. more easily bioaceumu-

temperature solder, and jewelry; during fabrication of |5teq or released in the dissolved state when'sediments -
metal, alloys, or plated.steel; during casting and use of ., disturbed, such as during flooding.

solders; during melting of cadmium ingots for paint and

plgment manufacture used for coloring of plastics and ‘Cadmium is not known to form volatile compounds in -

ceramic glazes, electroplating, and in chemical synthe- the aquatic environment.

sis; during coating of metals by hot dipping or spraying; Broconoentratlon of cadmlum sulfate, nitrate and chlo-

during manufacture of mckel-cadmlum batteries for use ride has been studied in a wide variety of aquatic organ-.

in radio portable telephones, convenience appliances, isms, and can be quite high in some species, low in
" and vented cells used in airpianes, helicopters,.and others. For example, rainbow trout have a BCF of 33

stand-by power and lighting. The remaining cadmium. while a BCF of 2213 was measured in the mosquiito fish.

emissions are from fossii fuel combustion, fertilizer appii- Similarly, different species of clams have BCFs ranging

cation, and sewage siudge disposal. ’ ; from 160 to 3770.

Cadmium also occurs as a by-product of corrosion of
some galvanized plumbing and. dlstnbutlon system ma-

OTHER REGULATORY INFORMATION .

terials. oL _ ; . S
From 1987 to 1993, accordmg to EPA’sToxuc Cheml- Monrrorne: - L L ' - .
cal Release Inventory, cadmium reieaseswere primarily | - For Grouo Water Souncés: R . B
from zinc, lead and copper smelting and refining indus- | ~ "ma: Faeavency- 1 sample once every 3 years

tries, with the largest releases occumng in Anzona and’ REPEAT' Faseumcv- If no detections for 3 rounds. dnce every 9 years
Utah. , ~ - For SURFACE WATER SOURCES: . ,

"INmaL FREQUENCY- 1 sample annually ‘

: REPEATFREQUENCV- If no detections for 3 rounds, once every 9 years
ENVIRONMENTAL FaTe

: ' ) -Tmesns - If detect at > 0. 005 mgIL sample quarteﬂy
The oxide and sulfide are relatlvely msoluble whiie the '
chioride and sulfate salts are soluble. The adsorption of {\NALYSI.&- - _ .
cadmium onto soils and silicon or aluminum oxides is | . Rererence Source MeTHOONUMBERS
strongly pH-dependent increasing as. conditions be- |, EPAG00/4-79-020 2132
come more alkaline. When the pHis below 6-7, cadmium | NTISPB91-231488 ~ . - 2007 .
is desorbed from these materials. Cadmium has consig- | Standard Methods s
erably less affinity for the absorbents tested than do .
TREATMENT .

copper, zinc, and lead and might be expectedto be more Best A . '
mobiie in the environment than these materials. | EESTAvALABLE E°""°‘°°‘“ '
e Coagulatuo-anlltmtlon, lon Exchange. Lime Softentng, Reverse Osmosrs |

Studies have indicated that cadmium qoncentrations
in bed sediment$ are generally at least an order of
magnitude higher than in overiying water. A study of:
Ottawa River sediments found that sediment composed |.

. malnly of well sorted sand may be an efficient sink.for

For Amamomu. INFORMA TION:
‘6 EPA can provide further regulatory and other general irlformatlon
- EPA Safi Drinking Water Hotlme 800/426-4791
& Other sources of toxieologlwl and environmental fate data include:

heavy metals if there is a significant amount of organic

material added to the sediments by the commercial.

activities such as logging. Both sorptlon and desorption

Oclober 1995

- Toxic Substance Control Act Information Line - 202/554-1404 )
Toxks Release lnventory. National Lnbrary of Medncine 301/496-6531
- Agency for- Toxrc Substanees and Dlsease Regrstfy 404/639-600b
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S _' S " United States " - . L Offu:e of Water ' ‘ ) EPA 8'11'-F-9§-002,-d-;T' :
: -t . .o« 7« . . Environmental Protectron « . 4601 .Y, ..+ -October 1935-
S . o .Agency. V. . T T )

.“EPA Natlonal Prlma Drmkm'
B “ .Water Regulatl%s | g

' CHEMchL/ PHYSICAL PROPERTIES o R . * Soiumwmes: o o
— — = - -chloride- . _soluble in cold water .-
CAS' NUMBER 7 440‘47_3 . L S . “ chromate-, - 0.2 ‘mg/L. (lead salt)

chromate-" -~ 873 g/l at 30 deg C (sodium salt) R : ‘
chromate oxide-insoluble . . o
- dichromate: = '2380'g/L ato deg C (sodrum salt)_ .

Covor/ ForM/ODOR: Chromium is metal found i nature only m -
the tombined state, - ~ N
SoiL SORPTION COEFFICIENT:  N/A; Low moblllty

BIOCONCENTRATION Factor: BCF-in'plants, 1000; in snalls g;(o;(::e- ' :nso:ut;::
1,000,000; e_xpected to accumulate in aquatic orgamsms 'sulfate.-: L "i:::lﬁble L .
Commou Ones oxrde— Iron chromrte " . trioxide- 617 gL a0 deg C .

DRINKING WATER STANDARDS _ A . pr'eser'vatives' organic chemical synthésrs phot‘ooheml-
Mclg:® 01 mg/l © 217 -l calprocessing and industrial water treatment: In medi- -
: e ST cnne chromium compounds are used in astringents and

Mcr.' -' 01 mgll SooL antiseptics. They also areused in cooling waters, and in’
HAL(ChI|d) 1 to 10-day 1 mg/L - """ the leather.tanning industry, in catalytic manufacture, - - ‘
' Longer-term ‘02mgll . LT gg:t :\ f:nagltc:lrdeesa :t: an zlgaecrde against slime ftonmng
ria an rewe
Note These standards are based on the total concen- brewery warm)er wate:? v .processmg water an -

L tration of the trivalent and hexavalent fonns of drssolved !
romiym (C,m and Cr s+) AT " Chromic acid consumptlon ,.atterns in 1988 wood

e preservl’ng, 63%, metal f mshlng, 22% other |nclud|ng P

HEALTH EFFECTS SUMMARY

Toxzc RELEASE INVENTORY .

. A_eu_t_& EPA has found chromium to potentlally cause |. RELEASES ro WArer aND LAND: 19.’87#5 1993 .
A the followrng health effects from acuté exposures 'at_ : —Water . Land
: Alevels above the MCL: skin irritation or ulceratlon ‘;TQTALS (,, pou,,ds)' 2, 876, 055 '1..196.880;624
3 Drmklng water levels Whlch are consrdered safe for To Ten sm tos . T R
. short-term'exposures: Fora10—kg(22|b)chlldeonsum- Txp SR '102'079‘, 64301 920
rng1Ilterofwaterperday,aone-toten-dayexposureto NC - L ‘43s22. . . 55,217,044
1 mg/L alonger-term (7 years) exposure to 02 mg/l:f NP 85670 | 15,955,895
OH - . ~ - .. - ‘51,830 . . 8,319,600
. Chronie; Chromium has the- potentral fo cause the SUT- . . .- 1780° . -, 5.817,018
“following - healtheffects from long-term exposures.at'{ AR . ., . _ - jﬂz,aoo . 3,532,000
. levels above the MCL: damage to liver, kldney crrcula- : gx';."" A -11-0 fig R g;gg;.g;g A
tory and nerve tissues; dermatitis. . - . - lea - a1t - - 1404608 * -
. Cancer: Thereis no evrdencethatchromlumlndnnk- D .. ‘ Co 9‘1,750 T 1,404,870

mgwaterhasthe potentralto cause cancerfrom lrfetrme . co T Ty )

v | Major Industries* o ST
,.ex°°s“"es in d"“k'"g water. ~. | Indust organies ~ © . 3272 " 120,707,814
: oL - . 71 .| Steelworks, Blastfum. . £ 609,174 - 16,638,880.
USAG PATTERNS e T e | Electrometailurgy - . 33,269 . - - 10, 796,928 -
‘ E 'Copper smelting, refining. - 1,750 . 5817 0is .. -
_ chromrumandrtscompoundsareused mmetalalloys Nonferrous smelting . - 2,300 - - . 3,532,000 - ..
- ~such as stainless steel; protective coatings on ‘metal; | inorganic pigments < - - 88,721 - . A375700
magnetrctapes andplgmentsforparnts cement, paper, ‘PU'P mills . . 985800 . . - 2241984 B

bber, composition floor covering and other materials.

- Statellndustry totals only include facllmes with releases
ther. uses rnclude chemrcal rntermedlate for wood

greater ‘than a certain amount - usually 1000 to 10,000, ibs...

October1995 R '. S . .. . Technical Version - -~~~ - - . APnntedonRecycIedPape‘r“"
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water treatment, magnetic particles and catalysts, 7%; sludge to soils found movement of heavy metals mclud- -
exports, 8%. Demand: 1987: 57,500 tons; 1988: 62,500 ing chromium, from the soil surface.to a depth of 10 cm, -
tons; 1992 (projected): 78,800 tons. but most of the metal (mean 87%) remained in the upper

Sodium Bichromate consumption pattemns in 1988: 5 cm of soil. Uptake by plants is generally. low; it was
chromicacid, 54%; leathertanning, 9%; chromium oxide, found to be greater from ultrabasic soils by a factor of 5-
9%' pigments, 8%; wood preservation, 5%: other, includ- 40 than on’ calcareous or srllca-based soils.
ing drilling muds, catalysts, water treatment, metal finish- - Chromlum compounds are very persistent in water. .-
ing, 5%:; exports, 10%. Demand; 1987: 150,000 tons; Most of the chromium in surface waters may be present
1988: 164,000 tons; 1992 (projected): 180,000 tons  _in particulate form as sediment. Some of the particulate

: e .+ chromium would remain as suspended matter and ultl- .
RELEASE PATTERNS . mately be deposited in sediments.

Chromium occurs in nature mostly as chrome iron ore ‘The exact chemical forms. of chromrum in surface
orchromite. Thoughwidely distributed insoils and plants, waters are notwell defined. Although most of the soluble _
it is rare in natural waters. The two largest sources of ‘chromium in surface waters may be presentas Cr(Vl), a .
chromium emission in the atmosphere are from the small amount- may be present as Cr(lll) organic com- -
chemicalmanufacturing mdustry and combustlon of natu- plexes. Hexavalent chromium is the major stable form of '
ral gas, oil, and coal. chromium in seawater; however, Cr(Vl) may be reduced

Other sources include wind transport from road dust, t© Cr(ill) by organic matter present in water, and may
~ cementproducing plants because cement contains chro- eventually deposit in sediments. :
mium, the wearing down of asbestos brake linings from .  Though little data is available, there is a high potentlal
automobiles or similar sources of wind carried asbestos for bioconcentration of chromium in aquatic organisms.
since asbestos contains chromium, incineration of mu- Snails showed an accumulatron factor of 1x1 0.
nicipal refuse and sewage sludge, exhaust emission’
from automotive catalytic converters, emissions from
cooling towers that use chromium compounds as rust
inhibitors, waste waters from electroplating, leather tan-
ning, and textile industries when discharged into surface
waters, and solid wastes from chemical manufacture.

From 1987 to 1993, according to the Toxrcs Release
Inventory, chromium compound releases to land and.
water totalled nearly 200 million pounds, of which about
99 percent was to land. These’ releases were primarily
from industrial organic chemical.industries which use-
chromium as an intermediate. The |argest releases oc-
curred in Texas and North Carolina. The largest direct
releases to water occurred in Georgia and Pennsyivania.

OTHER REGULATORY INFORMATION

MowrrorinG: ©
- FOR GROUND WATER Sounces
INmaL Fneoueucv- 1 sample once every 3 years i
Repexr FRequeNcy- If no detections for 3 rounds once every 9 years N
. FOR SuRFACE WATER SOURCES: . : '
INI'TIAL FREQUENCY-~ 1 sample annually
Repeernzouencv if no detections for 3 rounds, once every: 9 years
- TRIGGERS - I detectat> 0.1 rngIL sample quarterly.

Background levels In water average 1 ug/L while | Anarysss: -
municipal drinking water contain 0.1-35 ug/L. The higher.|" peceence Source . MemopNuNBERS
values of chromium can be related to sources of anthro- | gpa b0/4'79-020 " 2182
pogenic pollution. In ocean water, the mean chromium NTIS PB 91231498 - © 31138; 3120
concentration is lower than inriver water, andits value is: smndam Methods - ' 200.7 ‘
0.3 ug/l, wrtharangeofOZtosougll T ' v c
' TREATMENT

A survey of 3834 tap waters reported the concentra-
tions of chromium to range from 0.4 to 8.0" ug/l.’ The
reported chromium concentrations in this study may be a
little higher than the actual values due to inadequate’
flushing of tap water before collection of samples. This
indicates that the concentration of chromium in house-_
hold tap water may mcrease due to plumbing matetials.

| Best AvarLABLE TecHNOLOGIES

Coagulation/Filtration; lon Exchange, Reverse Osmosrs lee Soﬁemng
(for Crill only) : ) .

For Aomnorw. lNFORMATION.

& EPA can provide further regulatory and other general mformatron
+ EPA Safo Drinking Water Hotline - 800/426-4791

e

ENVIRONMENTAL FATE
Chromium is not Ilkely to mrgrate to ground water A

field tnal on the application of wastewater treatment

" .7 .| & Othersources of toxréologrnl and environmental fate data include:

- Toxic Substance Control Act Information Line - 202/654-1404 ~
- Tokics Release Inventory, Natronal Library of Medicine - 301/496-6531

Agency for Toxic Substances and Disease Reglstry - 404/639-6000
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T - . "+ ‘United'States . . - Dffice of Water © ‘EPA-B'it-t:ffss-Oo'ZeT‘ '
. L C T - Environmental Protectron o 460,1 Lt October.1995
N Agency : Co K L ‘ '

~ Water Regula lons .

. eEPA Natlonal Prlmary Drmkmg
_ Mercury

CHEMICAL/ PHYSICAL Pnopennss S - . Soi somon cosmcrm, N/A‘ :
' CAS Nimeew: 7439—97—6 o i .°°°""‘s“5 TheswoLos: N’A R
Covor/ Form/Opor: LT Sllver-whlte .. BIOCONCENTRATION FACTOR: " Bioconcentration
heavy, mobile, liquid; metal Solrd mercury is tm-whlte ©+ . - factors of 63,000 for freshwater and 10,000 for salt water
S B Odoﬂess . L T ﬁshes BCFs of100 000 forinvertebrates ) .
M P -38 87° C B P 356 7. c ‘ ’ . _' R " Hemv's Law Coemcusm' NIA volatrlrzatron from water and sorl
oo s e is significant . o
VAPOR PRESSURE 2x10° fm Hg at 25° C L -
L . .- SYNONYMSlORES quuld silver, Quicksllver Hydragyrum Ty
] DensmrlSpec Gru\v 135at 25° C A " - . " Colloidial mercury. Important commercial ore is cinnabar, but
S N . also found in limestone, calcareous shales, sandstone e
SOLUBILITY 0069/Lof water at25 c: Sllghtly soiubte in water .. serpentine, chert andesite and others. -

Derane WATER STANDARDS . | ' .. trial catalyst manufacture (2%) pestlcldes manufacture -
Mcr.e. o 002 mg/L ] " ) .‘-‘ i _ g’{;‘)yo)general Iaboratory use (1%) and pharmaceutrcals.-‘
Mcr.. o 0002mgIL - : : C SRR
HAL(chnd) none - o et R e ":Rmsspmms T '

.E"Lm Errecrs SUMM;RY‘ Sl -~ Lo & AjorntFAOlWHOexpertcommrtteeonFoodAddrtrves . .,

- in 1972 quotes the major source of mercury as the natural
" Acute: EPA has found mercury to potentrally cause degassing of the earth’s crust in the, range of 25 000- . '
kldney damage from short-term expdsures at Ievels 150 000 ton of Hglyr

~‘above the MCL..: C
L Twenty thousand tons of mercury are also reteased
. No Health Advnsones have been estabhshed for short- mto the environment each year by human activities such
term exposures..” . - ... . .. . . ascombustion offossilfuels and otherindustrial release: .- .
Chronic:’ Mercury has the potentrat to cause krdney Anthropogenrc sources of airborne mefcury (Hg) may e
j"damage from Iong-term exposure at levels above the anse from’ the operatlon of metal smelters or cementv -
- MCL.” : _ : _ L .

I.

.Qan.c_en There-is rnadequate evrdence to state Toxic RE,_EASE ’mrbky. -
'.'whetherornot mercury has the potential to cause cancer RELEASES 10 WATER A,,,D LA,,,D, 1987 10 1993
;from Irfetlme exposures m dnnkmg water ' , — , o —..
: : i T T A Water L vLand‘,w-'
' USAGEPAnERNs - "'.7' I S | "‘TOTALS-(‘"W"“F),_ r .59_71 ST _6038.7-'," .
Nearly8m|II|on Ibs of mercury were produced II'I the' Top SixStates U ,
. U.S.in 1986. Ll R R _ oo 1ea ST 20,161
. tow JLA L ‘ .o 431 - T 21829 L f
Elecirical products such as dry-cell battenes ﬂuores- "DE - .. M7 T . 73860, 1
cent light bulbs, switches, and other control equipment | ' OH ~° . B N j_‘ 2760
account for 50% of mercury used. Mercury is also used C\;—v S :gg% Lo 12051 .
. in substantial ‘quantities in electrolytic preparation -of N U 4 Lt
‘chlorine and caustic soda (chlor-alkali industry, mercury |- Majorlndusm” Se S ,__',_. R
- cell process; 25%), paint manufacture (12%), anddental | - Chemical, allied products. 12,269 74 720
.eparatrons (3%) Lesser quantltles are used in rndus-' 'E‘e"‘“c tamps.: - 0. . %780
o . aper mills o 2500 o S

October1995~ -+ -~ .. - - ‘Tec,hnrcaI_Ve'rsion o S Pnnted on Recycled Paper
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manufacture Water borne poliution’ may ongrnate in rate and. membrane permeabrlrty accelerates the rates’

sewage, metal refining operations, or most notably, from' of methylation and uptake, affects partitioning between :

chloralkali plants.:In general, industrial and domestic sedrmentandwater, orreducesgrowth orreproduction of

products, such asthermometers, batteries, and electrical fi sh

switches.which account for a significant loss of mercury
to the environment, ultrmately become solrd waste in
major urban areas."

From 1987 to 1993 accordlng to EPA's Toxic Chemr-

cal Release Inventory, mercury teleases to land and -

watertotalled nearly 68,000 Ibs., of which 80 percentwas
toland. Thesereleases were primarily from chemical and
allied industries. The largest releases occurred in Ten-

- nessee and Louisiana. The largest direct releases to -

water occurred in West Virginia and Alabama

Emanomenm. FATE

Two characteristics, volatility and brotransformatron,
make mercury somewhat unique as an environmental -

"y -

toxicant. Its volatility accounts for atmospheric concen- =

trations up to 4 times the level of contaminated soilsinan . '
area. Inorganic forms of mercury (Hg) can be converted - -

to organic forms by microbial action in the biosphere.

"In aquatic systems, mercury appears to bind 1o dis--
solved matter or fine particulates, while the transport of -

mercury boundto dust particles inthe atmosphere or bed
sediment particles in rivers and lakes is generally less
substantial. The conversion, in aquatic environments, of
inorganic mercury compounds to methyl mercury implies
that recycling of mercury from sediment to water to air

f mercury | .
and back couldbe a raprd process. Ina smdy o v REPEAT FReEquEncy- Ifno deteetrons for 3 rounds, once every 9years

elimination from wastewater, 47% of added mercury was

removed in presence of a Pseudomonas strain. Uptake | .

of mercury was severely inhibited by sodium chloride,

sodium sulfate, and mono- and drbasrc potassrum phos-_
phate. . ..

Inthe atmosphere, 50% ofthe volatile formis mercury
(Hg) vaporwith sizeable portion of remainderbeing Hg(ll)
and methylmercury, 25 to 50% of Hg in water is.organic.

Hg in the environment is deposited and Arevolatrlrzed,
many times, with a residence time in the atmoesphere of

- at least a few days. In the volatile phase it can be
transported hundreds of kilometers.

Bioconcentration factors of 63,000 for f reshwater ﬁsh
10,000 for salt water fish, 100,000 for marine inverte-
brates, and 1000 for freshwater anid marine plants have
been found. As the tissue concentration approaches
steady-state net accumulation rate is'slowed eitherby.a
reduction in uptake rate, possrbly due to inhibition of
membrane transport, or by an increase in depuratron
rate, possibly because of asaturation of storage sites, or
both. Acidification of a body of water might also increase

- mercury residues in fish even if no new input of mercury:
occurs, passibly because lower pH increases ventilation. | .

. OTHER REGULATORY INFORMATION -

‘-Tmoosas I detect at > 0 002 mg/L, sample quarterly.

'REFERENCESOURCE . . - ‘METHODNUMBERS

-EPA600/4-79-020 '245.1; 245.2°
-Standard Methods 303F °
TREATMENT

-.verse osmusls'

. & EPA can provide further regulatory and other general mformatlon

¢ Other swources of toxicological and environmental fate data include:

M 1
MoniToriNG:
- For GRouND WATER SOURCES:
) INmaL Fneouencv- "1 sémple once every 3 years .

- Fon SurrsCE WATER SOURCES:
" INmaL FRequency- 1 sample annually .
RereATFREQUENCY- [f no detections for 3 rounds once every 9 years

v

ANALvsr...

BesT AVALABLE TECHNOLOGIES ' ‘ \
Coagulatroanrltratron' - Granular Actrvated Cerbon erne sottenrng Re-

*These treatments are recommended only if mﬂuent Hg eonoentratlons do
not exceed 10 ug/l. . A

For Annmomr. INFORMATION.
- EPA Safe Drinking Water Hotline -* 800/426-4791
* Toxic Sulistance Control Act Information Line - 202/554-1404
- Toxics Rilease lnventory. National Library of Medicine - 301/496-6531

- Agency for Toxlc Substances and Disease Reglstry - 404/639-6000 -
- National Pesticide Hotline - 800/858-7378 '
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vo T T United'States” <. 7. Office'of Water © | ' EPA.811:F.95-002f- T
N e . Environmental Protectron B 4'601. : R Or.tober']sss _
.+, Agency el S S -

° %EPA e National Prlmary Drlnklng
SEL Water Regulations
RN Nltrates and Nitrites

[

CHEMchL/ PHYSICAL PROPERTIES T R Somsomon coer‘mlew N/A T ', T
. CAS Number. Nntrate ron 14797-55-8 Nltnte ion:. 14797-65—0 3‘°°°N°5W“°N Facror: N/A '
" Coiorf FormiOpor: Domestic fertlhzer grade ammonium or Tmﬁ NA“ES’SYNONYMS K

-potassium nitrates-are in prilled (beaded) or crystalline
+ forms, usually coated with an antl-caking agent: and ad- .
sorbed fuel oil. T Ammomum salt: German or Non/vay saltpeter. Varioform |,
o Merco or Herco prills, Nmam .-

Potassium salt Potmt Hltec Nlter Nltrate of potash Saltpeter.

Sowalu‘nss Nltrates and mtntes are highly soluble in water. -

DRINKING WATER STANDARDs (IN MG/L)

. McLg. ML - Hm.(1o day) S S
Nntrate L k 10 .- 10 - 10 . h ';;O)GCRELEASEINVENTORY- T o
Nltrlte ATl | ELEASESTOWATERI'\ND LAND.- 19.87.70-79‘93 i
Total (Nltrate+Nitrite)‘710" "A.‘_.10 S [ T Water - . Land "
RS T _:TOTALscnpounds) 59014378 - . 53,134,805 . .
.EALTH EFFECTS SUMMARY e Tomeeensmes, ' .- e L I B
- Acute: Excessive levels of mtrate in dnnklng water‘ L GA - »12, 114253 . = 12,028,685
: have caused serious illness and sometimes death. The | .. CA el 0 - :21840909. -
“serious illness in infants is dug to-the conversion- of & e 'g';sg'gg; L 6301;2;3,
“nitrate to nitfite by the body, which can interferewiththe | "mo  --- .~ - . glegsee0 - - 206181 ;.
. oxygen-carrying capacity of the child's blood. This can. | . Ms’ TS < .6,952,387 . . ‘
- be an acute condition in which heaith deteriorates rap- |- KS.- - 5,140,000 ° . 877 095.
idly over a period of days. Symptoms include shortness | m L '5i°9"'7-6‘(")- : - 482 |
of breath and blueness of the skln | ool e DR f4'1,056.5”so . 1835736
- Drinking water levels which are consideréd safe for ©AR- - - 701206610 0 1,068,204
~_short-term exposures: For a.10-kg (2211b.) child consumi- ‘-m‘? L }‘ggg'glg; ggglg
|ng1||terofwaterperday.aten-dayexposuretow mgl - oK. . . 1436348 - .. 14499 , -
L total nitratelnltnte- ) S a ~ujr R V;o‘ L 1,045;400
Chronie: Effectsofchromcexposureto high levelsof - Major mdusmes ; R
" nitrate/nitrite include diuresis; increased starchy depos-‘ Nitrogenous fertilizer 41 584 611 T 8-697.376' .
|ts and hemorrhaglng of the spleen. ~ . . |- Misc.Ind. inorganics - 4,113,312 . - 29676919 .
Caricer: Thereisinadequate evidence tosfatewhether | * Vic: mf;g:;cs L paerrey Lo DTeAETE
_or not nitrates or nitrites ‘have the potential to cause'| ° Fertiizermixing = 480,000 = 4554 916_
: cancer from ||fet|me exposures |n dnnklng water. . | "“Explosives - 7 860,821 . 1,297,590 .
: . v : e Papermllls .. 1,727,061 AR B
R ", Pulp mitis- .. K »1321500‘. e 03,360
USAGEPATTERNS STk 2| - Cannedfoods ... o .1-.056'.794.
‘Most nitrogenous aterials in natural waters tend to ‘.Pms""a‘efe'“"ze's 1°°°°°° B
be converted to nitrate; 'so_all sources of combined 11 = Statefindustry totals onlymclude facmties wrth releaseS'
trogen partlcularly organlc nltrogen and ammoma N jgreaterthanwoombs
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should be considered as potential nitrate sources. Pri-

mary sources of organic nitrates include human sewage - -

and livestock manure, espesially from feedlots.
The primary inorganic hitrates which may contaminate

drinking water are potassium nitrate and ammonium. '
nitrate. Potassium nitrates are used mainly as fertilizers

(85%), withthe remainderin heattransfer salts, glass and
ceramics, and in" matches and fireworks. Ammonium

nitrates are used as fertilizers (84%) and in explosrves '

and blastlng agents (16%).

RELEAS!:' PAmsmrs

The ma]orenvrronmental releases of rnorganrc sources
of nitrates are due to the use of fertilizers. '

According tothe Toxics Release Inventory, releases to .
. water and land totalled over 112 million pounds from

1991 through 1993. The largest releases of i morganrc
nitrates occurred in Georgia and Calrfomra

ENVIRONMENTAL FATE

Due to its high solubrlrty and weak retentron by sorl
nitrates are very mobile in soil, moving at approximately
the same rate as water, and has a high potential to
migrate to ground water. Because it does not volatilize,

nitrate/nitrite is likely to remain in wateruntil consumed by
plants or other organisms. Ammonium nitrate will be-

taken up by bacteria, Nitrate is more persistent in water

than the ammonlum ion. Nitrate degradatron is fastest N1 Fon Simrace Waren Sounces:

anaerobic conditions.

. Fon Gnouun WATER Sounces

REFERENCE SOURCE- - . MeruonNuuaEns '
EPA 600/4-79-020 . - 353.1; 363:2; 353.3; 300.0; 354.1
‘StandardMethods - . - 418C:418F -
,Asm o T 03867-85A 03867-858
_TREA'IMENT

October 1995 L ) B Technical Version - - E ) - "t Page2

OTHER REEGULATORY INFORMATION
Momromwc.

. ImnAr. FREQUENCY- Nrtrate 1.sample annually

Nitrite: 1 sample during first 3-year compfanoe
+ period

REPEAT Faeauency-  Nitrate: 1 sample annually
- Nitrite: determined by State

) Inrrul. Fnzauzucv- ‘Nitrate: 1 sample each quarter

4.+ ." . Nitrite: 1 sample during first 3-year complranee
L ‘period: .
- REPEAT Friequency-  Nitrate: 1 sample annually
"7 .. " Nitrite: determined by State
TRIGGERS ~ | If detectat>5 mg/L nitrate, sample quarterly
If detect at > 0.5 mg/L nitrite, sample quarterly
If detect total nltrate + nitnte > 5 mgIL sample quarterly

I
ANALYSIS?

BEST AVALABLE Tscnnor.omes Ce
lon exchange. Reverse osmosrs. Eler:trodralysls (mtrate only)

FOR ApnmorrAr. IN‘FORMAnoN: :

¢ EPA can provide further regulatory and other general informiation:
~EPA Safé Drinking Water Hotline.~ 800/426-4791 L

4 Other sources of toxicological and environmental fate data include:
- Toxic Sul:stanee Control Act Information Line - 202[554~1404
- Toxics Release Inventory, National Libraty of Medicine - 301/496-6531
- Agency for Toxlc 5ubstances and Drsease Regrstry 404!639-6000 -
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Selemum

Natronal Prrma Drrnkn
Water Regulatu%s |g

' CHEMICAL/ PHYSICAL PROPER'HES

CAS NUMBER 7782-49-2

[ Covor/-Form/OpoR: Selemum ls a metal whrch exrsts in nature
only in the comblned form

Son. sonrnon cosmcrem N/A

manne ﬁsh »

DRINKING WATER STANDARDS

" Mcte: 005 mgll L
. Mot 005mg/l ce
' AL(Chlld) :none’ '

: "ALTH EFFEC1S SUMMARY

Acute: Sélenium is an essentral nutnent at Iow |evels

However, EPA 'has found it to. potentrally cause’the it cannot -

. sulﬁde-

Brocouczumnou FACTOR. BCF of 1000 in humans 50 000 in -t

~ Sowetun‘es:- o ' R
o dioxide- . 384 g/L at 14 deg C .
hydrogen- : 3.8L/l.at4degC (hydrogen selenu:le)
sodium- . - *. 850 g/L at 20 deg C
Co |nsoluble _

L Coamou Oass Usually found in the sulf de'ores of the heavy

. metals, such as pyrite, clausthahte naumannrte tremannite. _.
"Also found in. ooal : .

' |ubncat|ng o|Is

" Productionin 1985 was| reported to be429 515pounds N
. with demand for its various uses as follows: electronic .. .°
- and photocopler components 35%, Glass manufactur- ~ -~
'mg. 30%, Chemlcal and prgments 25%, and Other, 10%. .

“ RELEASE PATIERNS

~There are no true deposlts of selemum anywhere and . E
-economically .be recovered from the earth =

following health effects from acute éxposures at levels directly. It usually occurs In the sulfide ores of the heavy -

‘above the MCL: hair and fingemail changes; damage to metals; thjs includes pyrite; Clausthalite, naumannite, - -

the penpheral nervous system fatrgue and rmtabrllty

. tienammite and in selenosulfur -Soils. in the-neighbor-'

No Health Advisories have been establlshed for short- hood Of voJcanoes tend tO have ennched amounts of R

) ‘term exposures

. ' Chronic: Selenlum has the potentlal to cause the
following health effects from long-term. exposures at’

levels'above the MCL: hair and fngemall loss; damage .
to kidney and liver tlssue and the nervous and crrcula-:_v'

' tory systems o

Qan_c_ec. There is no ewdence that selemum has the.' e

" potential to cause cancer from ||fet|me exposures rn
dnnklng water ..

Usace, PATI’ERNS L .

Selenium is used extensrvely inthe manufacture and |
- productionof glass, pigments, rubber, metal alloys,
* -textiles, petroleum, 'medical therapeutlc agents, and
_Lphotographlc emulsions. Selénium dioxide is the most |.

..W|de|y used selenium compound in mdustry Iltisusedas

":’e

a catalyst in orgamc syntheses an antioxidant in

."

oxidizing agent in drug'and other chemrcal manufac- | -

s Toxrc RELEASE INVENTORY- -

,Rer.eqses 70 WATER AND LAND;- 1987 ro 1993
T Water' D Land
.TOTALS (in pounds) '. 13,556 - - ’ 1 010686'
:-'TopFIveswtos" e
SUT [ERPIAEPRENE K7/ B 696,515 ,
AZ .. 5oL 0 260632 -
W o e 0 - 450000
iN ) : .“ A o ' B ~5'300 H ‘ .'~°“.‘ : .
XL 389 . T 4920 .-
:AMajorlndustnes' o E Co T e
. Copper smelting, refining - 1.500 - 962,067
* Metal coatings - -+ 45,000
. Petroleum reﬁnrng 8949 K ’ 977.

. Land totals only mclude facilitiés with releases greater tﬁan 1
“40001bs. - -

Octpber 1995
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selenium. Selenium is the most strongly enriched ele-
ment in coal, being present as an organoselenium com-
pound a chelated spec:es or as an adsorbed element.

Selenium compounds arereleasedtothe alrdunng the -
combustion of coal and petroletim fuels, and during the .

smelting and refining of other metals.

From 1987 to 1993, accordmg to the Toxics Release .

Inventory selenium releases t6 land and water totalled .
over 1 million Ibs., of which about 99 percent was to land. -
. These releases were primarily from copper. smelting . .

industries. The largest releases occurred in Utah. The
largest dlrect releases to-water occurred In Ind|ana

Selenium concentrationinfreshwateris usually around’

0.02 ppm. The selenium content of surface water is -
greatly influenced by pH, being high in acidi¢ (pH<3.0) .

and in alkaline waters (pH > 7.5). Traces of selénium

ranging from 0.0000-0.01 :ppm are commonly found in.

community dnnkmg water.

’

ENVIRONMENTAL FATE

The toxicity of selenium depends on whe‘ther itisin the.

biologically active oxidized form. ‘In alkaline soils’and
oxidizing conditions, selenium may be oxidized suffi-
ciently to maintain the availability ofits biologically active

form, and cause- plant uptake of the metaI to be in-

creased

" In acidic or neutral sorls it tends to remain- reIatlvely
insaluble and the amount of biologically available sele-
nium should steadily decrease. Selenium volatilizes from-

soils when converted to volatile selenium’ compounds 1
" (such as dimethy! selenide, dimethy! drselemde and'

others) by microorganisms.

It is known that selenium accumulates in Ilvmg tlssues ‘

For example, the selenium content ‘of human blood is
about 0.2 ppm. This value is about 1000 times greater
than the selenium found in-surface waters. itis clear that

the human body does accumulate or cancentrate sele- .
nium with respect to the environmental levels.of sele-.
nium. Selenium has been found in marine fish meal at.

levels of about 2 ppm. This amount is around 50,000
times greater than the selenium found in seawater.

Selenium dipxide is the primary source of problems
from industrial exposures since the dioxide forms sele-
nious acjd with water or sweat, and the acid is an irritant.

Selenium compounds released during coalor petroleum :

combustion may be a significant source. of exposure.

‘Standa'rd Methods (17thed.)

OTHER REGULATORY INFORMATION .

MonirorinG:
'« FOR GROUND WATER Souacas

InmaL Fneousncv- 1 sample onoe every 3 years .
REPEAT FREQUERCY- If no detections for 3 rounds, once every 9 years

.= For SURFACE WATER SOURCES:

© Inmav FREqueney- 1 sample annually
‘RePEATFREQUENCY- ‘Ifno detectlons for3 rounds. once every 9 years

~ TRIGGERS - If detect at > 0.05 mg/L, sample quarterly

Anarysis: . o

REFERENCE SOURCE - - * - . METHODNUMBERS

EPA 600/4-78-020 . - 2702.

- ASTM Standards 1991 . D3859-84A; D3859-88 -

31138; 31148 -

TREAmENT :

Best Avmm.e TEGHNOLOGIES E

ActwatedAlumma. Coagulatxonll-“lltratlon (SeVl only) Ltme Soﬂemng. Re-
verse Osrnosls Electrodnalysls . ] . ) ,

RN

Fon Anomomu. INFORMATION.

0 EPA can provide further regulatory and other general informatlon
- EPA Sale Drinking Water Hotllne B0OM26-4791 -

# Other sources of toxlcologrcal and envnronmental fate ddta Include, :
Toxlc Substance Control Act Information Line - 202/554-1404

| - Toxics Release Inventory, Natlonal Library of Medicine - 301/496-6531"
* Agency for Toxic Substancés and Discase Registry - 404/639-6000

October 1995
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Lead

~ CHEMICAL/ PHYSICAL PROPERnEs :

| cAS Numser: 7439021 v

gray metal, lustrous when freshly cut

SOIL SORPTION COEFFICIENT NIA Low
mobility in most soils, lowest at neutral
pH and hlgh organlc matter i

. CQMMON ORes: : N
, sulﬁde-Galena, oxlde-Lanarklte,
carbonate-Cerrus1te, sulfate-Angleslte

fish, 1 65* shellf sh 3. 4

DRINKING WATER STANDARDS

) Mcu;: . zero ‘
h “on Level: . >0.015mglL. ln more.
L ~ than 10 percentoftap
oo, water samples
" HAL(Child):. fnone .

HEALTH Errects SUMMARY B

Acute: Lead can. ‘Cause-a vanety of
_adverse heaith effects in humans. Atrela- -

 tively low’ levels -of exposure, these ef-

" fects'may include- rnterference with red -

. blood cell chemistry, delays in normal

‘Coror/ FORMIODOR Blmsh-whlte s|lvery, o

.Brocoracemnon Facvor: Log BCFs for -

SDLUBleES v
aoetate- ‘:443 glL at 20 deg c-
arsenate- ‘insoluble in cold water . -
_ carbonate-. 0.0011 g/L at20 deg c

. chloride- . ., 10 g/L cold water ©
" chromate-. 0.2mg/L-. . ¥
. - nitrate- 3765 g/l at 0 deg C
oxidé- 0,05 g/L-at 20 degC
- “dioxide> . insoluble - . -
phosphate- ,msoluble ’
“sulfate--- . 0.4gL

- - ‘sulfide- - insoluble -

tetraethyl-  0.29 mglL at 25 deg c

: 'tl'uocyanate- 0.5g at20 deg c
. thlosulfate- 0. 3g/L. cold water :

Usaee PATIERNS
- Leadis the ﬂfth most |mportantmetal |n

" the USA economy in terms of consump-"

tion. Of this approximately 85% of the

primary ‘lead Is produced domestlcally‘

and 40-50% is recovered and recycled.

' . Eighty eight percent ofthe lead mined in |
* the' US comes from seven mines in the
.:New Lead Beltin southéastem Missouri;
- the rest coming from eight mines in'Colo-.
“rado,’ Idaho, and-Utah. Three of thé six -
‘USA lead smelters are from this region,
"the others are located in ldaho, Montana .

and Texas

.“physicai and.méntal development inba- ",

" .bies and young children; slight deficits in -
‘the attention span, hearing, and leaming,

. "abilities of children, and- sllght increases

- in the blood pressure of some. adults it

" -appears that some: of these effects, par-

tlcularly changes in the levels of certain’
bloods enzymesandin aspects ofchiidren’s.
neurobehavroral development, may. oc-.
: .cur.at blood. lead levels so low as fo. be"

essentlally without a threshold

Qm_& Chronic exposure to lead,
~has been linked to cerebrovascular and

kldney disease in humans.

Cancer:Leddhasthe potentlaltomuse :

~ cagcer from a lifetime exposure at Ievels
‘/e the. actlon level R

RELEASE PATTERNS s -
Lead occurs in drlnklng waterfrom two

-sources: (1) Lead in raw water supplies, -
i.e., source water or distributed water, . -
and (2) corrosion ofplumbmg materialsin E

the water' distribution system (corrosion

. by-products). Most ledd contaminationiis
from corrosion. by-products

. Qceurrence in- Source Water and’
:Dlstnbut.ed Water. Basedon avariety of :

water quality surveys, EPAnowestimates

thatapprox1mately 600 groundwater sys- .
tems and .about 215 surface suppliers:’
may have.water .leaving the treatment -

plant with lead levels greater than-0. 005 A

ry Drlnklng

- g/L These two sourcestogetherindicate - G
. thatlessthan 1 percentofthe ptiblic water

systems in the United States have water
entering the distribution system with Jead

. levels greater than 0.005 mg/L. These ‘
:systemsservelessthan3percentofpeople e

thatreceive their drinking water from pub- !

' 'llc water systems.

'From 1987. to 1993, accordlng o the "

Toxics Release Inventory lead compound

" releasesto land and water totalléd nearly
144 million Ibs., almost all of which was to
"*land. These: releases were.primarily-from
lead and copper smelting-industries.: The

- largest releases occurred ih Missouri, Ari-
-zona and- Montana.. The largest dlrect E

o releases to water occurred in Ohio. .~ -

- Occurrenceasa Corroslon By Prod-

uct Lead | in dnnkrng water results prima-_. '
nly from corrosron of matenals located e

Toxics Release lnventory -
Water and Land Releases, 1 987~93
’ 7  water - Land
TOTALS (ln pounds) -970,827 143 058,771
Top Twelve States' o R R
MO , 4‘.408 {4_0,656.278
AZ o + 77 23,240,625
ur . - .4,600"- 11,881,000
T 4T 1,988 - . 11,515,211
OH ... " 127990 - 5,196,522
IN~ - . 62,894 4,851,940
TN _ ‘7,140 . * 2,095,489
w - 26601 1930000
wo, . e 1 310 . 1,350,960.
MN: - S et 01,313,885
NM - N 1osoaso
VMa]orlndustn'es' . S .o
' | Lead smelting/refining 31 423 68.99.8.819
.Coppersmeiting . . . 5371 ..34,942,505.
Steelworks/blast fum.: 379 049 18,149,696
Storage batteries- : .0 '1,867,292
China plumbing fixtures 1 ,310. ..1,350,960
Iron foundries 10,021, " 1,274,777
-COpper mlmng e =0 " 1,240, 000
. Statellndustry totals only include facrlltues with
releases greater than 100, 000 bs. .
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throughout the distribution system con-
taining lead a@nd copper and from lead
and copper plumbing materials used to
plumb public- and privately-owned struc-
tures connected to the distribution sys-
tem. Theamount of lead {n drinking water
attributable to corrosion by-products de-
pends on a number of factors, including
the amount and age of lead and copper
bearing materials susceptible to corro-
slon, how long the wateris in contact with

the lead containing surfaces, ‘and.how .

corroslve the water in the system is to-
- ward these materials. © .. -

Thepotentialsources of lead corrosidn
by-products found in drinking water can
include: Water service mains(rarely), iead
goosenecks or pigtails, lead servicelines

and interior household pipes, .lead sol-.-

ders and fluxes used to connect copper

Plpes, alloys containing lead, including .

some faucets made of brass or bmnze

Most public water systems serve at
* leastsome buildings with lead solderand/
or lead service lines. EPA estimates that
there are about 10 million lead service
lines/connections. About20 percent of all
public water systems have some lead

servicelines/connections w:thm their dls- _

tribution system. -
The amount of lead in drinkirig vater

depends heavily on the corosivity ofthe .

water. All water is corrosive to metal

plumbing materialsto'somedegree, even

water termed noncorrosive or water -
treated to -make it less corrosive. The =
corrosivity of water to lead is influenced -

by water quality parameters such as pH,
total alkalinity, dissolved inorganic car-
bonate, calcium, and hardness. Galvanic.

corroslon of lead into water also occurs .

with lead-soldered copper pipes, due to
differences in the electrochemical poten-

tial of thetwo metals. Grounding of house-"

hold electrical systems to plumbing may
also exacerbate galvanic corrosion. " -

ENVIRONMENTAL FATE

Lead may enter the envifonment dur-"

ing Its mining, ore processing, smelting,

refining use, recycling or disposal. The

initial means of entry Is via the atmo-
sphere. Lead may also enter the atmo-
sphere from the weathering of soil and

volcanos, but these sources are minor

compared with anthropogenic ones.

_Lead will be retained in the upper 2-5
cmofsoil, especially soilswithatleast5% -

organic matterorapH 5orabove. Leach-

‘ing-is not important u'nder normal condi-

tions. 1t is expected to slowly undergo
speciation to the more insoluble sulfate,

‘sulfide, oxide, and phosphate salts. -
.Lead enters water from atmospheric-

fallout, runofforwastewater; little is; trans-
ferred from natural ores: Metallic lead is
attacked by pure water in the presence of
oxygen, butif the water contains carbon-

ates and silicates, protective films are:

formed preventmg further -attack. That

which dissolves tends to form ligands..

Lead is effectively removed fromthe wa-
ter column to the sediment by adsorption
to organic matter and clay minerals, pre-
cipitation as insoluble salt, and reaction
with hydrous iron and manganese oxide.

Under most clrcumstances adsorphon L

predommates

Lake sediment mlcroorgamsms are
able to directly methylate certain inor-
ganic lead compounds. Under appropn—

ate conditions, dissolution duetozinaero-,
“bic microbial action may be significant in
' subsurface environments. The mean per-

centage removal of ledd during the acti-

vated sludge process was 82% and was -

almost entirely due to the removal of the

insoluble fraction by adsorption on_lo the :

t'sludge flocandtoa much lesser extent,, :

precipitation.

The most stabie form of lead in natural :
water is a function of the ions present, the
pH, and the redox potenitial. In oxidizing'.

systems, the least soluble common forms

-are probably the carbonate, hydroxide, -
and’ hydroxycarbonate.-In reduced sys-

tems where sulfur is present, PbS is the -

stable soiid. The solubility of Pb'is 10 ppb
above pH 8, while near pH 6.5 the solubil-
ity can approachor exceed 100 ppb Pb(0)
and Pb(+2) can be oxidatively methylated-

by naturally occurring compounds such as

methy! iodide and glycine betaine. This
canresultin thedissolution oflead already :
bound to sediment or " parficulate matter.

Lead does not-appéar to bioconcen- .-
. trate significantly in fish but does In some .

shellfish such as mussels. Evidence sug-

gests thatlead uptake in fishis localized in - o

the mucous on the epidermis, the dermis,

‘and scales so that the availability in edible
"portions do not pose a human health dan— i

ger. .

h .

EPA 800/4-83-043 ’

corroslon Inhlbltlon
LL T

For Appmomu. ’NFORMATION.

October 1995
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OrHER REGULATORY INFORMATION: -

For WA‘IER QUALITY PARAMETERS

MonitorinG: . For LEap
L ' At HoMe Tars - . WITHIN THE AT ENTRY TO THE
. : - o DISTRIBUTION . 'DistriBUTION
MonxrmorinG PERIOD .. . Svstem . System "
1 Initial Every 6. months Every6months . .  Every 6 months
After comosion” _Every 6months Every 6 months . . Every 2weeks -
control installation ) o, ot e ’ . .-
Reduced monitoring - So. T T C o
- Conditional . Onceayear Every 6 months -+ Every 2 wesks
<Final - . . Every3years Every 3 years Every 2 weeks
ANALYSIS' _ - CoL
REFERENCE SOURCE . . MeHop NUMBER

2392 200.8;200.9

TREATMENT. BEesrt Awuual.f TECHNOLOGIES

Source water: lon exchange llme soﬂemng reverse 0smosis; coagulahonlﬁltratlon C :
. ,Cormslon Control: pH and alkallnlly adjustmen!, calcium adjustment; silica- or phosphate-based

é EPAcan provnde further reg ulatoty and other generallnforrnatlon
* EPA Safe Dﬂnklng Water Hotiine - 800/426-4791 .
¢ Other sourcss of toxwologwal and envnmnmental fale data include '
- Toxic Substance Control Act Infomlalion Line - 202/554-1404 -
- Toxics Release Inventory, National Library of Medicine - 301/496-6531. .

* Agency for Toxic Substances and Disease Registry - 404/639-6000
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CHEMICAL/ PHYsrcAL PROPERnEs S j',- Y

cAs NUMBER 7440-5oa (metal) B '. ' .' v
COLORI FonulOnon' Reddrsh metal whrch may occurin water as
-copper salts, the most common of whrch are the chlonde

i mtrate and sulfate saIts :

3

SOtL SORPTION coesncrem. NIA .

DRINKING WATER STANDARDS

MCLG' 1.3 mglL ' o - e O
AcnoN LEVEL' >1.3. mg/L in 10 percent or more
: . of tap water samples
HAL(chlld) ' none '

. HEALTH EFFECTS SUMMARY

nic: Copper is an essentlal nutrient

ut at high doses it has-been shown to cause stomach

" and |ntest|nal distress, liver and kidney damage, and
anemia.-Persons, with Wlsons dlsease may_ be: at a
higher.risk of health effects due to copper than the
general’ publlc

gan_ge_r_';There is lnadequate ewdence to; state whether
or not oopper has:the potentlal to cause cancer from a
|rfetlme exposure in drlnklng water

K

USAGEPATTERNS; e e : "

Copper occurs |n dnnklng water prrmarlly due to lts
use in plumbrng matefials.

Occurrence in Source Water and Distrlbuted Wa-
ter. Coppeér levels above the MCLG are. rarely foundin
raw drinking water.supplies or in distributed water. EPA
estimates that only 66 water systems have oopper |evels
in: source water greater than the MCLG

Occurrence asa Corrosion By- Product. The pri-
mary source of copper in. dnnklng ‘water is corrosion of
copper pipes, - -which are ‘widely .used throughout the
United States for ‘interior plumblng of residences and
other burldlngs In.some.cases, copperisa comporient

additives to drinking water used by systems to controt,

e growth of algae..

SOLUBIUTIES (/L. water AT 20 DEG C) Chlonde 770 Nltrate 1250
Sulfate, 207

Bloconcenm'non FACTOR NIA

.Coumon OREs Found as sulﬁdes arsemtes chlondes and

carbonates in.the following ores: Chalcopynte, Chalcoclte
Bomrte Tetrahednte Enargrte Antlente

,\4_.-~

RELEASE PATI’ERNS

Although copper rarely occurs in source water the L
followrng natural and artificial sources have been identi--
. fied. Copperls widely distributed innature in the elemen-’

L

" tal-state, in sulfides, arsenltes chlondes and carbon-- . P

+" Toxic RELEASE INVENTORY =

X RELEASES T0 WATER AND. LAND. 1987 ro 1993
™
Water Land Y B
TOTALS (m pounds) ?538 148 o '442 082,245 |-
Top Ten States* S
Ut . 65,350 © 153,501,500 - .
NM 130,682,387 ©
AZ 2636 - - 104619532 -
Mi » 19,763, - 1, 172 897 -
NY 66057 T 10017766',
MT - 8,696,153 -
TN 301 417 21,208,804 -
MO c "250 : 1,486,000 . -
AL 41,213 . 513,536 . -
MD 78,601 o 270,945 e
Major Industries* '
Primary copper smeltmg 7,591 201 214 264 ]
Other.nonferrous smelt 4,414 © 11,317,048 -
Plastic materials - 44,422 9,637,850
Blast fumaces, steel ~ 156,982 . 3,229,752 . .
Poultry slaughtenng 0 1,249,750 -
Copper rolling, drawmg 17,253 941,075
Ind. organic chems - 28,936 o 827,356 - -
Prepared feeds, misc. - 1,038 760,094 - .
ind. lnorgamc chems 220 503 ’ 527,458

. State/lndustry totals ‘only include facmtleswtth releases B
greater than a certaln amount usually 1000, to 10,000 Ibs

October 1995 . ey .
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‘ates. The element |s only superf clally oxrdlzed |n alr,
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sometlmes giving a green coating of hydroxy carbonate mg mdustnes The Iargest releases occurred in Utah The
and hydroxy sulfate. The concentration of copper in the Iargest direct releases to water occurred in Tennessee :
continental crust, generally estimated at 50 ppm, tendsto -~ . ,

be highest in the ferromagnesium minerals, such as the EW,RONMEM.A,_ Fare -

basalts pyropene and biotite, where itaverages 140 ppm. -

Sandstones contain 10-40 ppm, shales 30-150 ppm, and As with lead, -all water is corrosive toward copper to

marine black shales 20-300 ppm. Coal is relatlvely low in Some degree, even water termed noncorrosive or water
‘copper. - - treated to make it less. corrosive. Corrosivity toward

copper depends pnmanly on the pH of the water, with-

Inthe sedimentary cycle copperis ccncentrated inthe yery jow pHs associated with the highest levels of copper
clay mineral fractrons with a slight ennchment 1n those ¢qrrosion I>y-products Many of the other factors that
clays rich in organic carbon. ' . .. affect the corrosivity of water toward lead can also be

Smeiting operatrons and municipal. incineration may- expected to affect the corroslon of copper s
also produce copper. Water and pasture have:been . A ‘
found to be contaminated with copper in the vicinity of -
copper mines or smelting works. The principal source of
elevated copper levels in airis copper dust generated by :
copper processing operations., .

From 1987 to 1993, according to the Toxics Release
Inventory copper compound releases to land and water
totalled nearly 450 million Ibs., of which nearly all was to
land. These releases were primarily from copper smelt-

" OTHER REGULATORY INFORMATION

Monwmorng: - ForCorPER . For Warter QUAuﬁPAQzAMETERs "

SAMPLING STTE! ATHomeTaps' © - - WimnnNTHE .. ATENTRY 10 THE
' : ’ , -DisTRIBUTION * 1 .- DisTRIBUTION - .
: o . -SvsTem . .0 Svsreu
Moniroring PerioD: ’ I . ‘ Coo i
Initial Everymonths-* = Everyémonths .-, Every 8 munths
After corrosion . Every6months - ' Every6months = . ‘Every2weeks
control installation o ,
Reduced monitoring . . S S
- Conditional Once a year 'Every 6 months’ - . Every 2 weeks
- Final . . _ Every3years . . Every3years '~ ' Every 2'weeks
‘ANALYSISFOR COPPER | L , N ‘, : _ ~‘ _ »
REFERENCE SOURCE MEI‘HODNUMBER RPN R UL
* EPA 800/4-83-043 2202 220.1 . R L B ‘
Standard Methods 3111-B 3120

TREATMENT BesTt AVA:LABLE TECHNOLOG!ES S
Source water: lon exchange; lime softening; reverse osmosls coagulatlonlﬁltratlon :
COrroslon COntrol' pH and alkallnlty adjustment calcium adjustment smca- or phosphate-based corrosron Inhlbltron

t

For Apprmionar INFORMATION: : : L : . ; .
é EPA can provide further regulatory and other. general mformatlon : o

- EPA Safe Drinking Water Hotline - 800/426-4791
& Other sources of toxicological-and envnronmental fate data mclude

- Toxic Substance Control Act Information Line = 202/554-1404

- Toxics Release [nventory, National Library of Medicine - 301/496-6531

-« Agency for Toxic Substances and Disease Reglstry - 404/639-6000

Oclober 1995 . ‘ . . Technical Version




Lo Lo SR O : 'Umted States e Off‘ce of Water ;: - " EPA 311--1:.‘95'.002]_‘ T
S e o o Environmeéntal Protectlon Cooasor - o e Octoher 1985
" Agency L AU W .

QsEPA '.'.;;Nat‘lonal Prlmary Drlnklng
o - Water Regulatlons
" Antlmony

CHEMICAL/ PHYSICAL PROPERnEs ) S ‘_ Soiumumes: .- . - . .
..+ . stibine- . _  slightly soluble
L. .. Y. trifluoride:’ . . 4.4 kg/Lat20degC
CAS NUMBER. 1440-36-0 (metal) CUyn e trioxide-. . - slightly soluble - -

- CoLor/ ForM/ODOR? Antlmony is:a metal which oceurs in \ nature tnsulfde— ‘ '_1 8 mg/L at 18 deg C

onlyi m the combmed state ’ . .'Commou Onss. . _tnoxlde- Valentlmte sulﬁde- Stubmte,i

. Other ores/natural sources: cervantite, Ilvmgstomte.]

Son. SORFTION- COEFHCIE"T N,A 1am|somte. kermesnte petroleum

BIOCONCENTRATION FAC’I’OR BCF up to 300 may accumulate In ’
-some aquatxc orgamsms o

K3

DRINKING WArER STANDARDS T lyst, 6%; plgments 5%; glass; 8%: mlscellaneous, 5%.

‘McLe: 0006 mgit = . <t - Primary antimony was used as follows: Flame rétardant,
. ' el : . 60%; transportation (including batterles) 10%, eram-‘

McL Co 0006 mgll - : -|cslglass 10%, other uses; 10%.
HAL(chlld) 1-<to 10-day 001 mglL : ' .' : S

AR Longer-term 0.01 mglL R TOXICRELEASE'NVENTORY- ST

' Q : ‘ : RELEASES T0 WATER AND LAND. 1987 0 1993

EALmEFFEcrsSuMMARv . SEREEREEI G — —————
- Acute: EPA has found antlmony to potentlally cause e Water Co w0 Land '

the- following health effects from acute_exposures .at ‘TOTALS (,,, pounds) 330'-05‘.":-- . _.'12‘00‘3,3-,3

‘levels above the MCL nausea vomltmg and diarrhea. |

* Short-térm exposures. in drinking water. consndered - Z;” Ten States™ ... 505 . ‘7‘07 " 128' .
A"safe" for a 10-kg (22.1b.)’ child consuming one llter off rmr. - . Lo 0 2338687

. - ‘Water per: day a. Iong-term (upto 7 years) exposure to TX e 24817 . -840,302 -

0.01 mglL A 1A . 85414 . 344,762

: W oL 4,445 392,000 .
;. Chronic; Antlmony has the potentlal to cause the MO o i . '788° 0 188266

: followmg health effects’ from long-term. exposures .at| -WA.- "~ - - .7 63220 - egeis .

levels above the MCL: decreased longevity, altered !IEL N }-2.223 s }3(8) ggg N

blood levels of glucose and cholesterol DAL N : " 27,53 L : v 6.9,50?'

Qan_c_en There is madequate ewdence tostate whether ’

Cor mony has the poténtial to cause cancer from 'Mal°' Industries* - T
ot ant y p Coppersmeltmg, reﬁmng - 805 - 7,074,128

. lifetime: exposures in. dnnklng water s | - other nonferrous smett.  17,015° - - - 2383947 -} -
) . L L Sec. nonferrous smelt.. . 1,459 - 803398 . . | .
TTER " L .-’_ IR E ’ Misc Indust. Organics 18424 R " ‘581465 |
USAGE PA "s . ‘ ' * -Porcelain plumb. fixtures . 1,446 - . 392,000 ;
- .In 1984, 64. 5m|II|on Ibs antlmony ore wast'mned and ‘Petroleum refining - 111 527 202261
. refined, Production of the mostcommonlyusedantlmony - -Misc lnorgamcchems '4,962 - o -'120 250 -
-'compound ‘the trioxide, increased during the 1980s to A:-:g'asﬂcs ;e:ms o 2g L 42 ggg e
- ilion Ibs, reported in'1985. - - + Storage batteries - . Lt 4895
. -about 31 million po Syntheticfibers . - 26,803 12,835,

In 1985, it was estlmated that |ndustnes consumed

o N Waterll.and totals only mclude facllltles with releases SR
.1t|monytnox1de as follows Flame retardant 76 %; cata * ‘greatér than a certéin amount - usually 1000 to 10,000 Ibs.
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RELEASE FATTE’RNS

The most common antimony ores are.the sulf de

stibnite, and the trioxide, valentinite. Other ores include
cervantite, livingstonite, jamisonite, and kermesite. Anti-
mony is ‘also a common component of coal and petro-
leum. '

. Industrial dust and exhaust gases of cars and oil fuels -
arethe main sources of antimonyinurban air. Substantial -~ .
“amounts of antimony trioxide are released to the atmo- -

sphere during processing of antimony materials includ-
ing smelting -of ores, molding and incineration of prod-

ucts, as well as the combustion of fossil fuels which are. -
utilize the high temperatures needed. to volatlllze anti-

mony trioxide.

From 1987 to'1993 according to the Toxrcs Release Z

Inventory antimony and antimony compound releases to
land and water totalled over 12 million Ibs., of which

nearly allwas to land. Thesereleases were primarily from - -

copperand other nonferrous smelting and refiningindus-
tries. The largest releases occurred in Arizona and Mon-

tana. The greatest releases to water occurred in Wash- '

ington and Loursrana

ENVIRONMENTAL FATE
thtle information' is avallable on the transfon'natlons

and transport of antimony in variois media. The mobility

of antimonyinsoilsis notclearly understood. The'strength
of its adscrption to soil and sediments depends upon a
variety of factors such as pH, organic matter content, as
well as'the oxidation state of the particular salt. Some

- studies indicate that antimony is highly mobile, while |

others conclude that it strongly adsorbs to sorl In water
it usually adheres to sediments.

There is 'no evidence .of bloconcentratron of most
antimony compounds, though one report states that the
tribromide can be concentrated by certain forms of ma-
rine life to over 300 times its concentration in water.

O7HER REGULATORY INFORMATION

MonmorinG:

- FoR GROUND WATER Swnces.
- InmaL Frequency- ¥ “sample once every 3years . ) .
REPEAT I"'REQUENCY- If no detectlons for 3 rounds, once every 9 years

[y

" “FOR Suancs WATER SOURCES:-

" INmas FRequency-  1.sample annually . .
- RepeaTFReqUENCY- [f no detections for 3 rounds, once every 9 years
- Tmcesns If detect at>0.006 mgIL, samp|e quarterly

ANALYSIS
Rsr-‘ansnce Source
EPA 600/4-79-020
NTIS PB 91-231498
Standard Methods
ASTM

Meniod NuMBER
204.2

200.9; 200.8
3113

D3697-87

TREATMENT .
Bssr AVALABLE Tecauoweles
Ion Exchange, Lime Softemng, Reverse Osmosis, Electrodualysis
Fon ADDITIONAL INFORMAHON.
‘& EPAcin provlde further regulatory and other general tntormatton
.+ EPA Safe Driniking Water Hotline - 800/426-4791
0 Other sources of toxtcologlwl and envrronmenta| fate data Include:
- Toxic Substance Control Act Information Line --202/554-1404
Toxics Release inventory, Natlonal Library of Medicine - 301/486-6531
Agency for Toxic Substances and Disease Registry - 404/633-6000

October 1995

Technical Version

Page.2




T — - —= T " g '.. T I .

AT, TS T United. States ... Office of Water . L EPA 811-F-95 002k-T
. o PN - .. . Environmental Pmtectron 4601 .' TR SRR O Ootober 199§ -
- Agency "~ .- . S . P - :

“EPA Natlonal Prima Drlnkm
.w oo Water Regula |cr>¥|s g
L ”"Berylhum

W

CHEMICAL/ PHYSICAL PROPERTIES - L ,f'S,oLuagunes: e e T .
y — D chloride .° verysoluble . .."". ..~ . " " @~ .
g o w7 - fluoride | very soluble I A
CAS "“”‘““ 440417 | ... hydoxide ‘. .slightlyscl.indilakali - .. - f .
<COLORI Form/OboR: Berylllum rsagraylsh metal. whlch exlsts in - . oxide " - insoluble . /- e -

"phosphate . - poorly Soluble , )

sulfate- - - “insol. In ¢oldwater R

’ comluon ORes: " Major commercial ore, is benrandrte oxude- -
bromellrte others phenacnte pegmatlte bodres

: Bsoconcemnon FAc-ron Nrtrate BCF .= 100 underconstant o C Ll E -
exposure; not expected to’ bloaocumulate o Co L o

) . nature. only.in combined forms, and in some preclous stones
- such as emeralds aquamanne o .

'SOILSORPTIONCOEFFICIENT NIA -'<_ j', : e

DRINKING WareR StanpaRDS Do o and oxrde in electronlc components 17%, and as com-'
© MeLe:- . 0.004 mg/l T pounds and metal in other applications, 8%. L
CMei:  0.004 mgll” A ‘. c o P Berylllum metal is.used as a hardener in alloys in.

- space vehicles, navrgatlon and optical equrpment and .-

HA'-(Chlld). 1-to 10-day 30 mgIL - - ‘missilé fuel. The chloride is used as a catalyst and -

Longer-term 4amgl =" . - intefmediate in chemical manufacture, The oxide is used
‘ D T s i glasslceramlcs asacomponent of nuclear fuels and .
) EALTH Enr-'ecrs SUMMARY R L .moderators electric heat sinks; electrical msulators mi=. -

Aﬂ!.te.. EPA has found berylllum to potentlally cailse crowave oven components; gyroscopes; military vehicle:
the following health effects from acute exposures at armor;.rocket nozzles; crucibles; thermocouple t“b'"Q'
‘levels above the MCL: inhalation may cause acute cherni- laser structural components ’
cal. pneumonltrs Iess toxic vra oral exposure. . . : ‘-_ : :

. Short—term exposures in drlnklng water- consldered'_.‘_' E
"safe" for a 10- -kg'(22 1b.) child consuming one liter of

water perday up. toaten-day exposture to-30 mglL al .. Se T
longer-term exposure (upto 7.years) to 4 mgIL D ,’7;0’03 fELEAsVEV:NT";?ZORYI:AND = 1987 . 1’993 -
RELEASES TO : : e
. Chionic; Beryllium has the potentlal to cause the L E,s T - L — ‘ro' —
* ‘following health- effects from long-term exposutesat | .~ ... . Water - U fand
- levels above the MCL: damage to bones and lungs = TOTALS (in pounds).- /1,314 - .. 341,7214
Qan.t;_ec.There is limited evrdencethat beryllium 7 fnay. | .‘Top Fm smes' e o
© cause cancer from Ilfetlme exposures at Ievels above CPA T ess s 1-,4 250
'theMCL I SR SoHT T a0 o eezez
. - K "' ) S0 '~.' .. ‘:. AP A-;- . . MI . . :. . = : "5 . e . 1'000 . . .
Yo R o TX o c . A o ~q74 0 N
vUSAGEPATrERNs T R rMN»._ B
" Production of berylllurn metal mcreased dunng the‘ , R SR
. 1980s: from alinost.300,000 Ibs..in 1982 to 490,000 1bs |- ’gg{,;g;",g,‘,':f;f;mg CCaos - stz
in 1986. In 1986, itwas estimated that the greatest use -| ; Nonferrous metal smeiting 481 - | 151,790
of beryllium is as an alloy and metal in'nuclear reactors | : Nonferious rolling, drawing . < 4 .~ * . . " 8000
. andaerospace applications, which consumed40% ofall | -Q:u";’::‘m f°unds't'esl m . »_258 Tt '1'228 .
. oduction in"1986. Consumption for other uses: as an | ; 555 e::f:;r'ﬁnge-‘_“’? S, e
oyandoxmemelectncalequrpment 35%; asanalloy T T L o
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RELEASE PATTERNS .
Benylliumis concentratedin silicate minerals relatrve to

sulfides and in feldspar minerals relative to’

ferromagnesium minerals. The greatest known naturally

occurring concentrations of beryllium are found in certain .

pegmatite bodies. Certain fossil fuels contain beryllium
compounds, perhaps accounting forits presence insome

community air samples. Beryllium is not likely to be found .
in natural water above trace levels due to the insolubility .

of oxides and hydroxides at the normal pH range. It has

beenreported to occur in US drinking water at 0 01t007. .

ug/L.

combustion. Berylllum content of the ashes and waste-

water from a power plant suggest that secondary long -

term beryllium pollution emerges from the slag and ash

dumps. Itis also found indischarges from other industrial -

and municipal operations. Rocket exhaust products also

consist of its compounds. pnncrpally the oxide, ﬂuonde "

and chloride.

From 1987 to 1993 accordrng to the Toxics Release
Inventory beryliium releases to land and water totalled

over 340,000 ibs., of which :most was to land. These.

releases were pnmanly from copper rolling and drawing

industrieswhich useitasa hardenerin alloys. The largest

releases occurred in Pennsylivania and Ohro

ENVIRONMENTAL FATE o .

. Thereislittle information avarlabie on the envrronmen-
tal fate of beryllium and its'’compounds: Beryliium com-
pounds of very low water solubility appear to predomi-

nate in soils. Leaching and transport through_soils to-

ground water.appears unlikely to be of concern. Erosion
and bulk transport of soil may bring beryllium to surface
waters, but mostiikely in partrculate ratherthan drssolved

Berylhum enters the envrronment pnncrpally frorn coal

2 e o Cp—— 40~

OTHER REGULATORY INFORMATION

MoniTorRiING:
‘«FOR Gnguuo WA‘IER Sounces

- INmAL Fneuusucv- 1 sample once every 3 years
- REPEAT Fnzausncv- If no detections for3 rounds once every 9 years

-For Sunr-'hce WATER Sourlcss

" INmaL FREQUENCY- 1 sample annually .
-. RereaTFaequency- If no detections for 3 rounds, once every gyears

- Truscr:ns If detect at.> 0.004 mgIL sample quarterly.

form. . ANALYSI oo i
REFERENCE SOURCE - . MEeTHOD NUMBERS
EPA 600/4-79-020 2102
NTIS PB 91-231498 200.7;200.8;.200.9
‘ASTM : 'D3645-84B
Standard Methods: 13113; 3120 -
: : TREATMENT
' . Best Avmum.e TECHNOLOGIES
Activated Alumrna, Coagulation/ﬁltratlon, lon Exchange ere Softenlng.
i o Reverse Osmosis - .
For Am:mdmu. INFORMATION: .
¢ EPA can provrde further regulatory. and other general mformatlon
« EPA Safo Drinking Water Hotline - 800/426-4791 "
0 Other sources of toxlcologleel and emﬁronmental fate data lnclude
- Toxic Substance Control Act Information Line - 202/554-1404
. - Toxics Release lnventory, National Library of Medicine - 301[496-6531
Agency'for Toxic Substances and Disease Registry - 404/633-6000
. . * - N
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o sures at levels above the MCL: rapld breathlng, tremors o -
: 'and other neurologlcal effects .

Short-term exposures in dnnkmg Water consldered :

‘United States *
. -Enwronmental Protection
_~Agency .

Office of Water - . EPA 811-F-95:0021- T -
4801 - L 1Y T October 1995

" '-;'."".-‘Cyamde

ii :Natlonal an'a’ .Drlnknn |
‘Water Regulatlc%s g

\

~

CHEMIcAL/ PHYSICAL PROPERnEs ,' ;' : T

CAS Numsen Hydrogen cyanlde- 74-90-8 i .
" CoLor/-ForRM/ODOR: ‘Cyanide is a carbon- -nitrogen chemlcal unit
- which may be combined with a variety of organic and .
* inorganic components. The most common.Is hydrogen a
. cyanide, a colorless, flammable liquid or gas. '

"|. Soi. sorpTION cOEFFICIENT: KoOCS of 11070 for most soluble fonns. .

‘with the nitriles having. highest mobility in soils. lnsoluble
"-forms ‘are expected to adsorb to sediments. .

CVANIDE-CONTAINING COMPOUNDS: - :
'|. Organics: Nitriles like Acetonitrile, butanemtnle efc; bromoxynll
cyanocobalamin, cyanogens, cyanohydrins, tabun :
Inorganics: combmed with hydrogen, calcium, barium, sodlum
zinc, nickel, mercury, potassnum copper snlver

DRINKING WATER STANDARDS
MCLG' 0. 2 mg/l Lo
Mct: 02 mg/l R
HAL(chlld)‘ 1-to 10- day () 2 mg/L
Longer—term 0.2 mgIL

B -HEALTHEFFECTSSUMMARY . ST

Am EPA has found cyanlde compounds to poten-

Bloconcem'nou FACTOR BCFs of <1 to 50 for most soluble
.- forms, which are not expected to bioconcentrate in aquatlc
" organisms. Insoluble forms may bloconcentrate

" SoLuBwumes: . . 4
nitriles tow to mod,erate
cyanohydrin  -highly soluble
. cyanogens - ;moderate to hlgh
tabun . - - ‘soluble - -
other organics slightly s soluble -
Hydrogen  'soluble -~ - .
* sodium ¥ . - 48%at10degC
potassium . . 50% in cold water
- mercuric ~ 10% at 14 deg C
. barium "B0% at 14 deg C
calcium - soluble - . .
_ icopper -. . - insdluble

.'.'- used in acryhc/modacryhc f bers and reslns Other

cyanldes such as dichlobenil, bromoxynll and ‘bantrol,”

-are used as herblmdes Tabun is ysed ‘as a chemical o
- warfare agent. Potassium cyanlde is used for silver. -
platlng and for dyes and specnalty products. :

Avallable productlon data on cyarides: hydrogen cya-

nide,, 1 billion Ibs. in 1987; acrylonltnle-z 5 billion lbs.

'1993; adiponitrile-1.4 billion Ibs:-in 1991 bromoxyn||-26 o
m|II|on Ibs in’ 1990 acetonntnle-35 m|lI|on Ib |n 1989

tially cause the follgwirig health-effects from acute’ expo-" ;.-

"safe" for a 10-kg (22 Ib.) child consuming one I|ter of

'Water perday: upto a 7-year exposlire to 0. 2 mg/L

. . Chronic: Cyanide compounds have the potential to |
' cause the following chronic health effects from long- |’

term exposures. at levels above the MCL welght toss

- . thyroid effects, nerve damage.:

Cancer: Thereis lnadequate ewdence to state whether
- of not cyanide compounds have the potential to cause
~ cancer from Ilfetlme exposures |n dnnklng water o

USAGE PATTERNS

. The most commonly used form hydrogen cyanlde |s"

a|n|y used in-manufacturing other cyanides, particu-

y adlponltnle whrch is’ used in nylon and acrylonltnle 1

. Toxic RELEASE INVENTORY =

ReLEASES TO WATER AND LAND: 1987 70 1993 ;
. TP i Water. Land . N
TOTALS (in pounds) ~ 939,611 - 641 082 .
.TopTenStates*: +: . . S
e L - 430,886
PA T "L 208,239 - 4909 -
IN - 187377 20242
OH. K - 160203."7 " .. 850
TX .. .0 - B4379.. . . B8339% .
MD. .- . 80438 .U 23503
Mayorlndustnes" o - s
-Blast furnaces + steel - 747,970 - 53,404 -
~Metal heattreating:., . - - 0 - . 430,886
. Indorganicchems - . 49,008 82,912 .
Plating + polishing .~ - 29,486 29, 636
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RELEASE PATTERNS

The major sources of cyanrde releases to water are
reported to be discharges from metalfinishing industries,
iron and steel mills, and organic chemical industries.
Releases to soil appear to be primarily from disposal of

cyanide wastes in landfills and. the use. of ‘cyanide- -
containing road salts. Cyanide released to air from car
exhaust is expected to exist almost entirely as hydrogen ,

cyanidegas. '

Some foods may also naturally contaln cyamdes '
including lima beans and almonds. Chlonnatron treat--
of some wastewaters can produce .

ment
: chloroacetonitriles asa by-product.

‘Cyanide has been found in drinklng water at Ievels on
the order of a few parts per billion.

From 1987 to 1993, accordlng to the Toxics Release
Inventory cyanide compound releases to land and water
totalled about 1.5 million Ibs.; of which about 65 percent

was to water. These releases were primarily from steel

mills and metal heat treating industries. The' largest ‘

releases occurred in California and Pennsylvanla

ENVIRONMENTAL Fare

Nitriles are generally highly volatile and blodegradable'

when released to water, and are not expected to biocon-

centrate In aquatic organisms. Nitriles hayve the potential.

to leach to ground water as they do not adsorb to soil.
They tend to be resrstant to hydrolysrs in sorl or water.

Cyamde-contalnrng herbicidés have more moderate
* potential for leaching, but again.are readily biodegraded
so they are not expected to bioconcentrate.

Soluble cyanide compounds such a@s hydrogen and
potassium cyanide havelow adsorption to soils with high
pH, high carbonate and low clay content. However, at pH
lessthan 9.2, most free cyanide is expected to convert to
hydrogen cyanide which is highly volatile. Soluble cya-

_hides are not expected to bioconcenttate.

Insoluble cyanide cOmpounds suchasthe copper and’

silver salts: may adsorh.to soils and sediments, and

. generally have the potential to broconcentrate Insoluble
forms do not biodegrade to hydrogen cyanlde

Tabunis rapidly hydrolyzed in soil and water, and sois
. hot expected to leach or bloconcentrate

' EPA 600/4-79-020

OTHER Rscuuronv INFORMATION |

.Momronmc. -

- FOrR GROUND Wman Sches
< INmaL Fnzousucv- 1 sarnple onoe every 3.years .
* REPEAT F-nenueucv- " no detections for 3 rounds, once every 9 years

" -For SunFl\ce WATER SOURCES:
* INma FileQUency- 1 sample annually

REPEA‘I’FREQUENCY- if no detections for 3 rounds once every 9 years
- TRIGGERS - If detect at > 0.2 mgfL., sample quarterly.

Anarysis: ¢

Mmonﬁumazns ’ A
335.1*; 335.2; 3353
D2036-8%A; D2036-89B*

REFERENCE SOURCE

NTIS PB 91-231498.

Standard Methods B 4500-CN-D,E&, F; A500-CN-G* -

_*- measurg "free” or amenable cyanide; other methods screen for "total"
cyamde - . . . L ‘
‘TREAT;MENT

Best AVAIIABLE Tzcuuor.oeres .
lon Exchange Reverse Osmosls Chlorme

For Aoomomu. INFORMAHON.

- &-EPA can provide further regulatory and other general lnformatron

- EPA Safe Drinking Water Hotiine - 800!426-4791 )

'3 Other sources: of ‘toxicological and environmental fate data inciude:
Toxrc Substance Control Act Information Line - 202/554-1404

Toxus Release Inventory, Natronal Library of Medlcme 301/496-6531
Agency for Toxic Substances and Disease Regrstry 404/639-6000
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Umted States L ‘

Agency o

“~ Environmerital Protectlon )

EPA 81 1 F-95-002 m-T
' October 1995 -

.. Office of Water .’
. 4601- "

EPA

N

Nlckel

Natlonal Prrma
Water Regulatrons

ry Drmkung

'CHEMICAL/ PHYSICAL PROPERNES

SOLUBlLlTlESL S

'~CAS NUMBER’ 7440-02—0 '
Covor! Form/Opor: ‘Nickel is a silvery metal found only m
. eombmed form in nature.
. SoiL SORPTION COEFFICIENT:' NIA sorption related to that of lronl
manganese oxides, orgamc matter. .
BiocoNceENTRATION FACTOR: “N/A; not expected to bloooncentrate :
‘ Common ORes: sulfide- chalcopyrite, heaziewoodite (disulfide); .
sulfate- morenosite; carbonate- zaratite; oX|de- bunsenite;*

DRINKING WATER STANDARDS
Mct.c' 0. 1 mg/l

© Mew:. | 0imgl L. B
- ~Har(child): 1-to 10-day: 1mg/L .
Q | Longer-term 0.5 mgiL -

. NO

4 manded

L HEALTH EFFECTS SUMMARY ) T e
Aggt& EPA has not found mckel to potentnally cause

health effects from acute, exposures at Ievels above the .

MCL.

. Short—term exposures in dnnkmg water consrdered 1
. "safe" for'a 10-kg (22 1b.y child consuming one liter of |-
waterperday: aone-to ten-day exposureto1 mglL upto

a7 year. exposure to 0.5 mg/L. -

Chionic: Nickel has the potentlal to cause thefollow-j
ing health effects from. long-term exposures:at levels |
~ - above the MCL: decreased body werght heart and Ilver ‘

damage dermatltls
Qggggg There is no evrdence that nlckel has the

~.potential to cause cancer from lufetlme exposures in’

P

. ...dnnkmg water

S USAGE PArrERNs

Productlon of nickel was 84 6 m|ll|0n lbs in 1986 '

. adown slightly from 1982 report of almost 90 million Ibs.
. 1986 rt was estlmated that mdustnes consumed nlckel

v,

B B others— pynhotlte, ‘pentlandite, gamrente, nlocollte, mlllente ) )

TE: The hMCLG and MCL for mckel are belng re- .

" acetate- - - 17%at65degC . =~ -
. .. carbonate-. . ©3. moll. at25degC -
. carbonyl-"'" insoluble .. .
.-chloride- " . 642 g/l at-20 deg Ci--,
* cyanide-- - insoluble A i
. disulfide:. . . insoluble .~
- fluoride- .'40gN at25deg C .
hydroxide- - 0.13 g/L cold water
‘iodide- . - 1242g/Lat0degC ’.
nitrate-’  * 48.5Wi% at20degC .
" oxide- »- 0.411mg/lat20degC -
- sulfate-' : 293 g/.atOdegC

'asfollows transpor'tatlon 25% chemrcal mdustry 15%, : L

electrical equipment, 9%;’ constructlon 9%; fabricated
:.metal products 9%; petroleum, 8%; household appll-

s ances 7%, machlnery, 7%, and: other 11%

Tox:c RELEASE INVENTORY- - =
RELEASES 70 WATER ‘AND LAND. 1987 TO. 1993
N - ,Water ‘:. . ,', - . Land
TQTALS (in pounds) 709.236" - 26,079,419
TopTenStates T ) . .
OR -459 - . " 6,256;532 , -
- AR A 4,250 +° - 5,622,900 "
D T 4,000 . 2,200,250 .-
N -7 28,050 . 2,098,196 .
PA- . :'19,680. .. . 2,062,736 -
"AZ- . 767. T 984,817
TX IR « 5 777,400
MD’ :77,200. - .. 666,637
CA 6,687 o .285731
GA . 61, 100" 193,411 - -
Majorlndustries' ’ PR
" Primary honferrous meta 16 874 . -12,063,688
" Blast fumaces + steel " 304,891 ~ . 6,784,227 .
_Ind inorganic chems *. © 22,689 . . 2519468 .
- ind organicchems . . 109,141 .1,105,934 -
" Petraleum reﬁnmg 186,499 - 949,411
.. Primary coppe¥ . 1272 .. \.~‘ . 996817 -
- tron+steel foundries - . 800 © - ’ 409 000 -
Gray iron foundries - ;*. - '3,326 334 524
lnorganlc'p’igments : 62 394 ';193 11 .
* WaterILand totals only mclude facxlmes with, releases '
greater than a certain amount usually 1000 to 10 000. lbs _
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Nickel carbonate is used in nickel catalyst productlon ground water. _ -‘ ‘ : Y
for organic chemical manufacture, petroleum refining

and edible oil hardening. Nickel oxide consumption in jeical :
¢ o . > A ahd chemical interactions (complexatio e-
1972 (representing over 30 million Ibs. contained nickel) grpllrtahonldussolutron adsorptlon/deéorpﬂgn andr::x?dra- C?

is estimated to have been as follows: 60% for stainless 4on/reducti h
arid heat resisting steels, 27% for other steel alloys, 8% ol?lts consg:;;zcurt at will determme |ts fate and that '

for other nickel alloys, 2% for castirons, and 3% for other

Once: nickel is in surface and ground water systems,

uses. . ‘ . The only gaseous nickel oompound of envrronmental .
. . - S |mportanoe is nickel carbonyl. Under ambient conditions.
- RELEASE PATTERNS o S in'moist air, it decomposes to form nickel carbonate.

-Thus, in the atmosphere at concentrations near the ppb -
Nickel is found in many ores as sulfides, arsenides, level, it has a half-life of about 30 minutes. The removal

antimonides & oxides or silicates; chief sources include
of nickel carbony! by precipitation or-by. adso tion on
chalcopyrite; others are pyrrhoite, pentiandite, gami- surfaces has no{ bge'r)r do?:umented glnce t:\?s com-

erite, niccolite, millerite. The principal natural form of | pound is soluble in‘water, precipitation scavenging is

C;c‘@' oxide o;curs in ad"t‘r':‘t“"g w“httlmlkell sultf)'destln possible. Nothing is known about its reaction with natural
; W'é‘g P{gPO lons lln wea ere °"et It? ‘le car or;.a €, surfaces orits uptake by vegetation. Thus, dry deposition
ound as the mineral zaratite, is a potential atmospheric o cannot be predicted until some experimentalinves- .

and surface water pollutant. tlgatlons have been conducted.

Inadvertent formation of nickel carbony! can occur in " Although nickel is bioaccumulated, the concentration

various Iindustrial processes that use nickel catalysts, fact re: such as t t
such as coal gasification, petroleum refining, and hydro- balot:r:; ?a:t : ;on?;aztsfggeg:so;l:;partltronmg into the

genatlon of fats and oils. Nickel oxide has beenidentified
in residual fuel oil and in atmospheric emissions from ,
nicke! refineries. Trinickel dlsulf de isamajorcomponent -
in nickel refinery flue dust. . -

From 1987 to 1993, according to the Toxrcs Release T S A
Inventory nickelreleasesto land and watertotalled nearly - : - . .
27 million Ibs., of which mostwas to land. These releases |  OTHER REGULATORY INFORMATION . .
were pnmanly from nickel smelting/refining-and steel-1~ . -~ - " '
works industries. The largest releases occurred in Or- | Mownmrorevg: -
egon and Arkansas. The largest direct releases to water

« ForR GRounD WATER SOURCES?’

occurred in Maryland and Georgla L | . "wamav Freouency- 1 sample once every 3years .
' . S " Rera‘r Fasausucv If no detectrons for 3 rounds once every 9 years
ENWRONMENTAL FATE ' , . ) R FOR SURFJ\CE WA'I'ER SOURCES v

" tnmaL Freauency- 1 sample annually - - ‘ s
REPEATFREQUENCY- - If no detections for 3 rounds, onoe every 9 years
- TRIGGERS - If detect at > 0.1 mgIL sample quarterly

Nickel i one of the most mobile of the heavy metals |n'v
the aquatic environment. The mobility of nickel in the
aquaticenvironmentis controlled largely by the capability
of various sorbents to scavenge it from solution. Althdugh

,Amnvs;s:
l(l‘ata are limited, it appearsdthat in pnstme en\tnn]:nmin:,s REFERENGE SOURCE : AMEH!OD':“(MHEQS
ydrous oxides of iron and manganese control nicke EPAGOD/479-020 248.1; 246.1

mobility via co-precipitation and sorption. In polluted | w15 pg 91231498 200.7; 200.8; 200.9
environments, the more prevalent organic material will | giangard Methods © 31418;-3113; 3120

keep nickel soluble. In reducing environments, insoluble |* . . AR R
nickel sulfide may be formed. Nickel chloride is water | Treatment - , e
soluble and would be expected to release dlvalent nlckel BesT AVARABLE Tgc"NQLo(;lEs : - :

into the water. | - : 1 ton Exchange. Lime Soﬁemng Reverse Osmosis

The atmosphere is a major conduit for- nrckel as par-' _ .
ticulate matter. Contributions to atmospheric loading | For A"W"O‘W- ’"FORMA""”- :
come from both natural sources and anthropogenicactiv--{- ¢ EPA can provide further regulatory and other general informatmn
ity, with input from both stationary and.mobile sources.. |- - EPA Safe Drinking Water Hotfine - 80014264791
Various dry and wet precipitation processes remove & Other sources of toxicological and environmental fate data Include: -
particulate matter as wash out or fallout from the atmo- | : Toxic Substance Control Act information Line - 202/5541404
sphere with transfer to soils and waters. Soil borne nickel | - Toxics Re!ease lnventory. National Library of Medicine - 301/496-6531
may enter waters by surface runoff or by percolationinto | 29" for Toxic Substances and Disease Régistry - 404/539-6000 _

a—— ’ ’
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| *—‘f:__Thalllum

,Natlonal Prlma Drmkm
Water Regulatlgllf\s g

CHEMIcALl anstcAL' PRoPERnEs -

: CAS NUMBER 7440-28-0 (metal)
nature only in as salts ‘and other combined forms. -
" at alkaline pH. .

Bloconcsmmnou FacTor:: Log BCFs :5t05.2i in fi fi sh |nverte-
brates expected to bloconcentrate

~ Covor/ Forw/Opor: Thallium is a metalllo element that exusts in

|- Sou soremion COEFFICIENT: NIA strongly adsorbed to some clays ;

Sor.uarunss: e
T acetate . - verysoluble : .
" ""carbonate- = 4% (w/w) cold water
:chloride- 29g/tat155degC ° '
_ nitrate- - -39.1g/L to 955 g/L at 20 deg C
oxide- - " insoluble -«
‘sulfate- 48.7 gIL at 20 deg C

- Common ORES: Thalhum is a trace metal assocrated thh potas- .
~ siumin copper gold zinc, and mdmtum ores.
: ' A

DRINKING WATER STANDARDS
Mcie: : -0. 0005 mgll
CMcL:- 0. 002mg/l - ,
HAL(chlld) 1-to 10- day 0.007 mgIL
Longer-term 0 007 mgIL

. ."EALTH EFFECTS SUMMARY

Thalllum compounds are used in mfrared spectrom-'
eters, in crystals, in other optical systems; and for color-
ing glass in semiconductor: research; with mercury for. -
switches and closures which operate: at ‘subzero tem-

,peratures in photoelectnc cells, lamps, and, in electron- :
Ics, inscintillation counters; as catalystin organicsynthe-

sis;‘as a rat'poison, as an ant bait, and as a reagent i in -

E , .analytlcal chemistry. -1t was also formerly usedasa ' -
* depilating -agent’ by dermatologlsts and as a cosmetlc L

AgmEPAhasfoundthalhumtopotenﬂallycausethe depxlatory cream L

. followlng health- effects from acute exposures-at levels

above the MCL: gastrountestlnal irntatlon penpheral RELEASE PATTERNS '

neuropathy

ln nature thalllum is present as'a trace compound in

Short-term’ exposures consxdered "safe" for a 10-kg many mmerals mamly assoclated WIth potassium and’
"(221b.) child consuming one liter of water per day upto a rubidium. L : ‘

7-year: exposure to 0. 007 mgIL

Man-made sources of thalllum pollutron are gaseous v

thn&. Thalllum has the potent|al to cause the - emlssmn of cementfactones ‘coal bumlng powerplants :

followmg health effects from long-term exposures at
levels above ‘the MCL: changes in_blood chemistry;
damaget to liver, kldney. mtestmal and testlculartlssues
halr loss. © - . SR

Qa_n_c_ec. There |s rio evrdence that thalllum has the
potentlal to cause cancer from l|fet|me exposures in
dnnkmg water . f

USAGE PATTERNS

There is no domestlc productlon of thalllum Approxl-
mately 4,500 lbs. of thallium and its compounds were
imported in 1987. In’ 1984, US mdustry .consumed thal-

lium compounds as follows: electronics industry, 60-..

70%; theremainderwas usedi in pharmaceutlcals alloys
d glass manufacture

’

To:ac RELEASE INVENTORY -

ReLEASES T0 WATER AND LAND 1987 1o 1993

‘Land . -
TOTALS (in pounds) | 2,606 2,770 ..
Top F:ve States ..
2,020

0

500 .
250 -

‘Major lndustﬂes"'
Primary copper smeltlng
Petroleum refining
Primaty nonferrous mietals . 0
Blast fumaces steelworks 0

- 768
" 1,255
500 |-
250 - -
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and metal sewers. The leachlng of thalhum from ore ..

processing -operations is the major source of elevated
thalllum concenfrationsinwater. Thalliumis a trace metal
associated with copper, gold, zinc, and cadmium.

.Water concentrations of 1 to 88 parts per billion have-

been reported in rivers qramlng metal mining-areas.

From 1987 to 1993, according to the Toxics Release

" Inventory thallium releases to land and water totalled

over5, 000 Ibs., of which about half was to water: These -

releases were pnmanly from copper smelting and petro-

leum refining industries. The largest releases occurred in.

Texas and Ohio. .

EnvironmENTAL FATE
Ina study of thallium movement in a srmple aquatlc

ecosystem, concentrations ofthalliumdecrease slowlyin-.

thewater and increase tenfold i in the vegetation and fish.
Definite transport of thallium occurred among water, fish,

and vegetation, but no transport was seen between the -

sand other ecosystem components. '

It was found that increasing pH decreased thallium-
inorganic interactions. Increases in pH, however, pro-
duced extensive thallium-humic acid interaction. it ap-

pears that thallium-organic interactions may! be |mportant :

in most natural water systems.

In reducing envrronments. thallous specles may pre-
clpltate as a sulfide; otherwise, it will remain‘in solution.

Thallium sulfate has been used as a rodenticide in
Japan, where it was sprayed over forest areas, but was

not foundto persistin water for more than amonth. Since |-

thallium-is soluble in most aquatlc systems, it is readily
available to aquatic organisms and is quickly bioaccumu-’
lated. Goldfish have a higher rate of uptake for thallium
than forthe five most common alkali metals. Some algae
are able to concentrate thallium by a factor of 127 to 220

within one hour; in comparison, the concentration factors

of2.7 hours exposure were 114 for lead, 30 for cadmlum |

80 for zinc, and 313 for copper. °

Bioconcentration factors: in freshwater ﬁsh factor of 1

100 000; in marine invertebrates, factor of 150,000; in

marine fish, factor of 100,000; in freshwater and manne'

plants, factor of 100,000; in clams (Mya arenia), factor of
17.6-18.6; in musse! (Mytilus edulis), factor of 10.9-12: 4
and in Atlantic salmon, factor.of 27-1430

Eoc a

MoniToriNG:

OTHER REGULATORY INFORMATION

-For GRounu WATER Sounces .

ler'uL Fneoueucv- 1 sample once every 3 years

REPEAT ['REQUENCY- If no detections for 3 rounds, once every 9 years
- FOR SURFACE WATER SOURCES:

Innm. Freaquency~ 1 sample annually
. REePEATFREQUENCY- If no detections for 3 rounds, once every 9 years,

-« TRIGGERS - If detect at > 0.002 mg/L, sample quarterly. .

ANALYSIS? -

REFERENCE SOURCE METHODNUMBERS -
" EPA 600/4-79-020 279.2 '
NTIS PB.91-231498 - 200.8; 2009 .
Standatd Wethods . 3113;31138
TREATMIENT \
BesT AVALABLE TECHNDLOGIES . . *

Activated ahpm!na; fon Exchang'e.‘ K

FOR Aoomorw. INFORMAT:ON. :
& EPA csn provide further regulatory and other general lnformation
- EPA Safe Drifking Water Hotline - 800/426-4791
0 Other sources of tox:calogml and environmemal fate dala mclude
- Toxic Substance Control Act Informatron Lme 202!554-1 404
.- Toxles Reloase Inventory, Nanonal Lnbrary of Medicine - 301 I496-6531

- Agency ‘for Toxic Substances and Disease Re_gistry 404/639-6000_ ’
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