CHEMICAL WE /

The huge water requirements of the chemical industry— -

Environment

now the nation’s third largest user—make water quality and

availability increasingly important factors for site selectors..

- g
Legislation enacted in recent years has forced planners to pay

close attention to pollution control standards.

All 50 states have had their water quality standards ap-
proved entirely or in.part by the Federal Water Pollution
Control Administration (FWPCA). Recently a state-by-state
summary of key standards was put together for the first time.
Surprisingly, it was not the FWPCA that did the job. Instead
it was handled by an American Public Health Assn. (APHA)
subcommittee headed by TVA Health Director F. E. Gartrell,
assisted by the APHA 'Engineering and Sanitation Section. A
portion of the study, covering standards for surface industrial
water, is summarized in the tables starting on p. 80.

Contrary to widely, held opinions, there is considerable
variation in state standards. Take the dissolved oxygen (DO)
standard, for example. Minimum allowable DO (as milli-
grams per liter or percent saturation) is the single most impor-
tant standard to chemical site evaluators. As a rough rule of
thumb, a 2-mg./l. standard is considered to be one industry
can live with comfortably, while a 6.0 mg./1. value is pegged
“extremely tough.”

California, Wyoming and Washmgton have set the stan-
dard at 6 mg./l. or Higher. But a few states such as Con-
necticut, Maine, Illinois, Indiana, Massachusetts, Virginia and
Wisconsin require 2 mg. /1. or lower.

Other standards—notably turbidity, taste, odor, color and
solids—may also be important, depending upon the nature of
the chemical plant’s waste effluents. These standards also ex-
hibit state-by-state differences. Moreover, they are generally
less specific than the straight numerical DO standards.

Although chemical plant site experts see little point in
“running from tough standards,” the criteria do make a
difference: Plans for two nonferrous metals plants in Puerto
Rico are now on the shelf, because of standards that call for a
4.5 mg./1. DO, no wastes that interfere with the esthetics of

the waters and other specifications.

No compilation of ground water standards has yet been
published. Ground water standards may prove important in
the future as compames are forced to use costly deep-well dis-
posal for wastes. Availability of ocean waste disposal services
is also loommg more 1mportant

Waste Cost.: The price tag for pollution control is high. A
recent FWPCA study'on the organic chemicals industry esti-
mated that water waste-treatment facilities can increase in-
stalled capltal equipment costs 40% or more. Between "69-'73,
the organic chemical industry would have to shell out $182.5
million to remove 10% of its biological and chemical oxygen
demand waste and 65% of its suspended solids. Removal lev-
els of 83%, 13% and 71% respectively, for biologic oxygen de-
mand, chemical oxygen demand and suspended solids would
require $242.6 million, while 98%, 30% and 89%, respectively,
would up the ante to $608 million.

Cleaner Air: Establishment of air quality standards is not
nearly as far advanced as are water standards. The National
Air Pollution Control:Administration (NAPCA) is still desig-
nating regional air control regions. At last count, 16. regions
had been formally. designated and another 41 had been pro-
posed. NAPCA has issued air quality criteria and control
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technology data for sulfur oxides and particulate matter, W1ll
follow with similar studies for other pollutants.

Once criteria and control data have been issued for a pollu-
tant and control regions have been designated, a complicated
process involving standards, hearings and implementation

- and enforcement plans will be initiated that can take over a

year to produce standards.

So far, no firm sulfur oxide or particulate staridards have
emerged. But NAPCA's criteria for setting the standards sug-
gest they’ll be tough. The oxide criteria report, for example,
emphasizes that there are deleterious effects to man at con-
centrations as low as 0.04 ppm.

NAPCA’s control data reports present detailed appraisals
of various methods and equipment, along with estimated
costs. As in the case of water, the costs will be high, although
some pollutants—mainly sulfur dioxide—will have recovery
values. NAPCA is sponsoring a number of research projects
to improve technology. Pollution control is being spurred by
financial assistance programs (mandated by state law) now
operative in the following 28 states: :

Arizona, Arkansas, California, Connecticut, Florida,
Georgia, Idaho, Illinois, Indiana, Maine, Massachusetts,
Michigan, Missouri, New Hampshire, New Jersey, New York,
North Carolina, Ohio, Oklahoma, Oregon, Rhode Island,
South Carolina, Tennessee, Vermont, Virginia, Washmgton
Wisconsin and West Virginia.

In addition, Pennsylvania offers financial aid sanctioned by
administrative regulation. Several states, including Utah and
Maryland have legislative studies under way.

The incentives take a variety of forms. Most common are
exemption from personal property taxes (¢.g., Arkansas), fast
depreciation (Arizona), exemption from ad valorem equip-
ment and structures taxes (Connecticut), exemption from lo-
cal taxes for stated period of time (New Hampshire),
operating loss deductions (New York); credit against state in-
come tax (Oregon).

Quantity: The large chemical complexes now in vogue
make water—and lots of it—a major site criterion. The cooler
the water is, the better, for it can reduce the investment in
heat-exchange equipment. Occasionally, plants can manage
on ground water, but usually surface water is required. That
means location on or near the big, drought-resistant rivers.
There are less than 200 rivers in the U. S. with minimum
flows over 50 cu. ft. per second (CW Oct. 5, 68, pp. 94-95).
For companies whose plant needs at least 100 cu. ft/second,
the list numbers only 150 (excludmg Alaska). Sea water is
generally avoided because of high equipment corrosion costs.

Piping water in is expensive. Duval, now opening a 1.5 mil-
lion tons/year sulfur mine in the arid Northwest area, was
forced to install a 36-in., 38-mile-long water line and a 40-
million-gal. reservoir. Cost of the water supply system hasn’t
been disclosed, but it is estimated that the tab was at least sev-
eral million dollars.

The adequacy of domestic water resources in the year 2000
has recently been evaluated by the Geological Survey. Na-
tionally, projected demand will be 173% of potentially as-
sured supply. Only in three regions, New England, Ohio, and
the South Atlantic Eastern Gulf, will future water require-
ments be easily met. Economic growth may be handicapped
in nine regions: Eastern Great Lakes, Lower Mississippi, Up-
per Missouri-Hudson Bay, Lower Missouri, Western Gulf—
Rio Grande, Pecos, Colorado, Great Basin, and Central and
South Pacific. ,
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For the first time, a summary of water quality standards set by all 50 states.

-‘.':.'/"1'."!;‘1'%

2.0 at 5 ft. or Radioactivity, Color, Taste and Odor, Toxic Substances: Only in
middg%t;lg I amounts that would not render waters unsuitable for industrial-

‘with established levels of treatment. Color: True color less than

esthetic considerations. Solids: No dissolved solids above na-
tural ;conditions causing corrosion or scaling problems. No
vislble ‘evidence of other floating solids or sludge deposits. No
mposed sediment loadsthat would interfere with established
treatment - Ievels' Toxic- Substances: Chemical constituents
e of public health

taste and odor to “create a nuisance or interfere with industrial
-use. Solids: Free from wastes that would be unsightly, putrescent,

Radloactlvlty' )

tinctly vnsnble lncreases due to wastes. Color: Shall not be in
creased “to the extent that it “interferes with industrial use,
present or future. Taste and Odor: Must not cause offensive
odors_or.dtherwise interfere with industrial use. Solids: No dis-
nctly “visible . persistent solids, : bottom deposits or sludge
anks ‘due to wastes Toxic Substances' Must not ba present in

h lant or aquatlc llfe '

urbidity: Free from wastes that could alter water's existing
“turbidity. * Color: - Free from substances attributable to wastes
‘that produce detrimental color Taste and Odor: No substances
‘ that impart | foreugn taste or odor. Solids: Dissolved solids In
‘fresh water must not exceed 300 mg./1. at any time; annual
mean: 175 mg./1. Settleable solids must not be able to change
‘nature of stream bottom or harm aquatic environment. Toxic
‘Substances: At all times free from concentrauons harmful to
humans. aquatlc llfe or wiid or dornestlc amrnals .

Colorado 5.0-9.0 . Radioactlvlty Not to exceed 1/30 or the 168.t: r~week values in
NBS Handbook 69. Turbidity: Must not interfere with estab-
lished levels of treatment. Color: Wastes present must not
cause appreciable change- in color or interfere with industrial
‘use. Taste and Odor: Free from wastes that cause odor or ap-

unsightly, putrescent or odorous or would interfere with use.

hharm human or animal llfa

.commended ties that would impair industrial use. Sollds: Limited to small

its for -in amounts ‘that _may resuit from -discharge of appropriately .
‘dustrial us reated wastes. Toxic Substances: Free from chemica! constitu- :
ents in “concentrations or combinations harmful to human. -

animal or aquatic life.

"Rad oacﬂvlly‘
-to ‘1,000 pc/l. Color. Taste and Odor: None in concentrations

Radlat!on Gross beta—1,000 pc/

nfit for :industriai-cooling or process-water supply purposes.
Taste: Must not render water unfit for Industrial use; phenols
‘0.001 maximum. Solids: Dissolved solids must not exceed 1,000
mg./1.; monthly average: 500 mg./1. Must be free from floating

oxic Substances: Free from wastes harmful to human, animal
.05; F, zo.o-ﬁ Cn, none detectablr
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water supply purposes. Solids: Free from :

ty: N lim HS Drlnklng Water
“Standards.’ Turbldlty' No imposed values that would Interfere -

‘50 color units. “Taste and Odor: Shall not unreasonably Impair -

vity: for °.
continuous occupational exposure in NBS Handbook 69. Turbldlty- -
50 JCU (streams); 25 JCU (lakes). Color: Free from waste mate-
als.. ln amounts sufficient to change existing color enough to:
terfere with Industrial use or to create a nuisance. Taste and -
Qdor: Free from wastes in amounts sufficient to produce enough -

‘odorous or in ‘amounts that would Interfere with Industrial use. °
oxic Substanm Free from wastes toxnc to human, animal,.
d Interfere wlth :

trol of lenlzlng .
"055 .Radiation,” Arkansas Board of Health, apply Turbldlty- No dis-

r continuous occupational “éxposure in NBS Handbook 69. -

preciable change in taste. Solids: Free from wastes that are -
Toxic Substances: Free from wastes in concentrstions or com-_r

mits pp by appmprlate mte",;
"agency. Turbldlly. Color, Taste and Odor: None In guch quantl-

a emitters limited to 3 pc/l beta armttars, -

that cause color, taste or odor. Solids: Free from unsightly and -
ous - nui due to floating solids or siudge de- .,
posits. Toxic Substances: None in concentrations harmful (syner- -
“gistically or otherwise) to humans, fish, shellﬁsh wlldllfa or

1. (in' absence of Sr-so'and g
_alpha emitters). Turbidity: 50 JCU. Color: Must not render water -

.wastes that -are unsightly or deleterious or other wastes that
seftle to .form putrescent .or objectionable sludge deposits. -

r aquatic life. Cu, 0.5 mg./1.; Zn, 1.0; Cr, 0.05; Pb, 0.05; Fe, 0.3;..




0 (for 16 hrs
{ 24-hr.

dloactlvlty' Must conform to state statutes Turbldlty. Color, -
aste and Odor: Free from wastes that cause objectionable con-
itions or Interfere wuh industrial uge. Sollds: Free from wastes’

Specific limf
ste ‘Sollds: ‘None that would produce floating
“sludge banks or beds on bottom, either organic or in-
Toxic’ Suhshnc?. No wastes in_concentrations or com-
pl

dioactivity: None in concentrations harmful to humén. : nlthal
aquatlc llfe. anbldlty. Color, Taste and Odor: None in con-

lowed oxcept that which_ may ‘result- from the discharge from
waste-treatment hcmtlea pmvldlng apppoprlate treatment. Toxdc
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Water quality standards

‘Enough to. pre- Radloactlvlty' Standards to be- established when Information
‘vent nulsance.:is ‘available on deleterious ‘effects. Turbidity, Color: No objec- :
ionable .unnatural turbidity or color .in quantities sufficient to
nterfere: \vlth lndusmal use, Taste ' and Odor: Below levels that
are. or;may ‘bécome- Injurious to’ industrial. use. Sofids: Dissolved
solids must ‘exceed 750 mg./1:; monthly average: 500 mg./1.
No - -floating “solids -or ‘objectionable deposits in quantities that

with - industrial .use. Toxic Substances: Limited -
than'; those ‘that

Appearance of stream or interfere with Industrial use. Taste and
Odo thag would .not . -result in notice-

to
deposlts in

; ettieable’ solids’ that,affoct treatment

Amourits nt must not’ advirse!y

interfere with industrial use. Toxic Substances: Free from wastes
in, concentr?ti ns or combinations toxic to human, anlmal plant
a { ; :

urbldity, ds:-None
shore. Color, Taste and Odor: None that are- oﬂ‘enslve to hurnans
or. detrimental to"aquatlc ‘blota.” Toxic Substances: None that
Id' affect be d bi

esthetically ndesirable condttlon. Tane and Odor: No odors."‘ :
other than of natural orlgln, that arg esthetlcally objectionable

e

e
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Waﬁerr quaﬂnﬁy standards

‘Color: Must not render water unfit for Industrial coaling, Sollds:
-Must not, after dilution and mixture, make water unfit for indus-
trial eoolirg.d ':'oxlc Substances: Must not make water .unfit for

vity: No discharge allowed unless materials are readily
_soluble or dispersible and of quantities acceptable to state health :

vorsely offect Jindustrial. use ‘or wastes that settle to form” pu-
trescent or ob]ectlonable deposits. Toxdc Substances. No con-
‘0.

form putrescent or objectionable deposits or that are unslghtly o
or deleterious. T::!c Substances: No wastes In ‘concentrations
rmfu

“from floating debris, bottom deposits or other materials. Toxlc
Substances: None in quanﬂ"t;'es that ‘make water toxic to human,
al

Redistion: Shall not pose" rnal hazard ity:
natural. Color,’ Tm end Odor: No oblecﬁonable discoloration
or conditions esthetically gﬁenslve to human senses of taste or

.
sollds must not exoeed 750.mg./1.; monthly average: 500 mg./1.
No floating wastes or substances that ‘settie to form sludge In,
amounts” harmful to_industrial use. Yoxic. Substances: None in’
amounts harmful to industrial use. 5 g

Radloacﬁvity. Toxic Substances:' No eoncentrations or combina-
5.0‘ (xs hrs.l tions harmful to human, anlmal or aquatic life. Turbidity, Taste
day) . and Odor: None in that ‘would Impair industrial -
‘use, SOIHs. No sofid .refuse, floating ‘solids or sludge deposlts.

3.0% 7" Turbldity, Color, Taste and Odor: Free from wastes that change
2.5 (swamps) the existing turbidity or.color or that produce taste or odor to

putracent, ‘odorous or that cause a nuisance or lnterfere
. : SUbstances. Free from wastes harmful

Radi cﬂvlty' \ pe ed in.

or dispersible and. in quantities allowed by federal .or_state

-agencies, ‘Color, Teste and Odor: No wastes that produce mate-
/! d ‘Sollds: Dissolved solids

must not exceed ‘2,000 ‘mg./ 1. No wastes producing fioating

solids, sludge deposits or other offensive effects. Toxic Sub-

stai to human,. animal .or

ugh’to pre- Radiosctivity: ‘None that could adversely affect industrlal ‘tise.
vent offenslve Turbldity, Color:. None In amounts or ‘concentrations that -could
conditio d to ptable levels by conventional treatment.
este and Odor: None! that ‘would -result In taste or odor that

d :prevent use ndustrial - processing. -Solids: Dissolved :

solids ‘must not emed 500 mg./1. No distinctly visible solids,
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Rndloacllvlty y .

tinuous’ oecupatlonal exposure .in NBS "Handbook 69. 'I'urbldlty, :
Color: No.wastes in amounts that would change eklstlng turbldity

or- @nough [to; create’ public -nulsance . or .interfere : -with
ndustrial ‘Gse. Taste and Odor: No wastes in amounts that would
roduce taste 'or odor. Solids: No fioating wastes ‘that are un-;
‘glightly . with .industrial use; no wastes that
sattie to form unslghtly r ‘odorous sludge or bottom deposits. °
i bstances: No wastes in .concentratlons or, comblnatlons

Yurbldity, Color,
would impel lndustrlal -use. Solids: No™ floating solids, -sludge
lid’; nfuse “'l'oxlc Subqtaqus ‘No chemical .con-.

:such -a degree 20. create ‘a ‘nuisance .or -

ndustrial use. Solids: No floating wastes that ore A
3 other ‘wastes that ‘settle to
,.deposlts. Toxlc Sub-

ctivity, RCes:
versely affect. lndustrlal use, Turbldny' Less “than ‘10 JCU
COlor, Taste and Odor, Solids:

) ab! objection-_ -
: vicinity .of the water. Sollds: ‘No distlnctly visible ™
loating, “settleable -or ‘suspended. sollds “of ",
r. quantlty ‘No ob]ectlonable bottom deposln or sludge banks.
- terial

or waste substances
deposits ‘in": its to.create
Toxic’ SUbstanees None in’ concentratlons or com-

ssentlally free from ‘substances that would pmduce detectable
ydor ' at ‘site of ‘use, Sollds: Essentialy free from floating -or
ettleable solids. that are unsightly or settle

bank ;or bottom . deposits, - Toxlc Substances:

ubstances in ‘concent

nimal or equatic tife.

nd served from Federa! Wate llu trol Ad
t = total cumulative heat addition all tural t
occum &:emperature for & given period; ina sgeclﬂc stream reach.’
tions: PHS—Public Health Service; N JCU—Jackson. pc/l.—p ¢
' Source Water Quality Standards of the United States. Territories; and the District of Columbia American Publlc Health Assn., : ubcom
ittee on Water Quality Control, and Engineering and Sanitation Section.
Note: . Specific imits -for. coliforms, biol ‘:.ﬁ‘c oxygen demand, plant nutrlents, oll. scum. bottom deposits pesticides,
ductance; carbon chloroform extract,s etic detergents notincluded. ’ So t ai for each stream reach
such cases, table shows loast strlnsen requiremenl. 4

This reprint is an excerpt from the ‘‘Plant Sites, '69" report
that appeared in the October 29, 1969 issue of CHEMICAL WEEK

Copyright '1"969 McGraw-Hill, Inc., New York, NY This article may not be reproduced without permission.
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