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St&te O[ WiSCOIlSiIl \ DEPARTMENT OF NATURAL RESOURCES
L, P. Voigt

Secretary

80X 450
MADISON, WISCONSIN 53701

IN REPLY REFER TO:

STATE OF WISCONSIN

—— N

ss
DEPARTMENT OF NATURAL RESOURCES )

TO ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS:

I, L. P. Voigt, Secretary of the Department of Natural Resources and
custodian of the official records, do hereby certify that the annexed copy
of Natural Resources Board Order No. W-13-Th (E) has been compared by me
with the original order on file in this office of the Department of Natural
Resources, Madison, Wisconsin, and that the same is a true copy thereof,
and of the whole of such original order; that said order was duly passed
and published as set forth therein.

IN TESTIMONY WHEREOF, I have
hereunto set my hand at the
Pyare Square Building in thﬁ

City of Madison, this /7 g
day of January, 19Th.

@

L. Y Voigt, Secrgjary

(SEAL)

THIS IS 100% RECYCLED PAPER
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IN THE MATTER of creating NR 234 .
of the Wisconsin Administrative . ORDER NUMBER W-13-Th (E)
Code .
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ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES

BOARD CREATING RULES

Pursuant to authority vested in the State of Wisconsin Natural Resources
Board by sections 1U47.04(5) and 227.027, Wisconsin Statutes, the State of

Wisconsin Natural Resources Board hereby creates rules as follows:



NR 234,01

234.02

CHAPTER NR 234
Interim Effluent Limitations for the
Fertilizer Industry
Wisconsin Pollutant Discharge Elimination System

Purpose. The purpose of this chapter is to establish interim
effluent limitations for discharges from industrial point sources
identified herein as authorized by section 147.04(5), Wisconsin
Statutes.

Applicability. These 1limitations apply to Standard Industrial
Classification (SIC) Code 2871. ,

: (1) Subcategories included.

234,03

Sulfur Burning, Sulfuric Acid Plants
Phosphoric Acid
Normal Superphosphate
Triple Superphosphate
Mono-Ammonium Phosphate
Di-Ammonium Phosphate
N-P-K Fertilizers
Ammonia Production-Centrifugal and Reciprocal Compreasora
Ammonium Sulfate
Urea
Nitric Acid
Ammonium Nitrate
(2) Operations excluded. Other SIC codes are addressed only to a
limited extent. Ammonia, ammonium nitrate, ammonium sulfate,
and all of the acids (sulfuric phosphoric, and nitric) are also
listed under SIC code 2819. Urea is also listed under SIC code
2818, Phosphoric rock mining and potash mining are also listed
in SIC code 1474,
(3) Other Limitations. Other interim effluent limitations in
chapter NR 217, Wisconsin Administrative Code, are applicable

to discharges from facilities which belong iIn the classifications

of this section but are exluded from, or not specifically
. included in, its provisions.

‘Application of Interim Limitations. The interim limitations should

be used only for primary producers and should not be used for
formulatogs. Capacity of facilities should equal or exceed:

- ammonia ‘ 100,000 tons/yr
prilled ammgnipm nitrate ' 100,000 tons/yr
synthetie hmmgnium sulfate 100,000 tons/yr
synthetic diammonium phosphate 100,000 tons/yrx
prilled diammonium phosphate 50,000 tons/yr
Characteéristics of Process Waste Effluents. Fertilizer industry

234,04

process wastes contain fluoride, phosphorus, suspended solids, oil
(primarily from compressor and pumping operations), and nitrogen
from ammonia and nitrates. Utility blowdown wastes include
alkalinity, suspended solids, phosphorus, zinc, chromium, and
free chlorine. Parameters like iron, vanadium, nickel, and



cobalt are introduced in water treatment chemicals, catalysts,

and from equipment corrosion products (stainless steel and
stablizers). Phosphate rock and raw sulfur sometimes contain
significant quantities of selenium arsenic, cadmium and natural
uranium. If any of these parameters are present specific limitations
may be necessary.

234,05 Description of Abatement Models. The following paragraphs describe

in general terms the type of treatment facilities considered to be

best practicable treatment technology for the purpose of establishing

the interim effluent limitations of this chapter. This description is

included to illustrate the type of treatment required. Other treatment

technology may be acceptable.

(1) Phosphate Fertilizer Industry - Phosphorus, fluoride and
Suspended Solids - Conventional treatment for waste from the
-phosphate fertilizer industry is to route the waste flows to an
impoundment area and then through a two-stage double liming
process., The first stage neutralizes the highly acidic water to
a 3-4 pH level and precipitates out some of the fluoride and
phosphorus in the wastewater. The second stage further
neutralizes the stream to a 6-7 pH level.

Some heavy metals precipitate out from this process, but
further treatment may be necessary to reach established effluent
limitation levels.

(2) Heavy Metals -~ If the heavy metals content in the effluent from
the double liming process does not meet limitation levels
additional treatment will be necessary. The location of the
precipitation-sedimentation system used to remove the heavy metals
will depend on the waste stream being treated and the design
situation. It may be integrated with the double liming process

‘or follow directly behind it.

The procedure is basically the adjustment of pH, usually with
lime, to achieve an alkaline condition, followed by precipitation
of the hydroxide. Coagulating aids are often required to achieve
the levels of precipitation necessary. Variations include

. reduction or oxidation and removal of interfering constituents
prior to precipitation.

(3) Arsenic - The stream can be treated by adjusting the pH to around
10, adding coagulating aids, and allowing settling, followed by
filtration if necessary.

(4) Ammonia Nitrogen - Treatment methods include biological

i denitrification, air stripping, and steam stripping. Stream
stripping appears to be the most dependable. If it becomes
economtally desirable to yrecover ammonia or if an air pollution
problem exists for d certain site location, thenthe overhead
from the stripping tower can be recovered through the
application of reflux, compression, and purification.



(5) Nitrate Nitrogen - Good housekeeping and inplant controls are
required in order to meet limitations. Off gas from the
neutralizer can be vented directly to the atmosphere. In
situations where this will not be allowed, the off gas must be

~ condensed and the condensate treated to remove ammonia and
ammonium nitrate, and recycled back to the neutralizer, or
concentrated and used directly as product.

For plants where the effluént does not meet limitations and
recycling and inplant modifications have been applied,

additional waste treatment will be required. One treatment
system being used involves ion exchange. The essential

steps are filtering through anthracite coal to remove particulate
matter and contacting wastewater with strong acid cation

exchange resin that removes the ammonium cation contaminant.

A dual effect evaporator system may also be used for treating
waste liquors containing ammonium nitrate. (These wastes
include condensed neutralizer off gas, leaks, spills, etc).
The liquor is concentrated to 60-807% depending on the point
of usage in the plant., The only waste discharge is steam
from the evaporators.

(6) Organic Nitrogen - The major source of organic nitrogen in
waste effluent is the production of urea. Urea production can
be broken down into three categories of plants: once~through,
partial recycle, and total recycle of unreacted ammonia and
carbon dioxide.

With once-through and partial recycle systems, there is no
process effluent other than leaks and spills. Total recycle
plants have a considerable amount of effluent containing
significant amounts of urea and ammonia.

One waste removal system uses urea hydrolysis and steam
stripping to give an effluent of 75 pounds ammonia nitrogen

and 85 pounds organic nitrogen per 1000 tons of urea production
(total recycle plants). The limitations allow for fluctuations
An the system.

(7) 0il and Grease - Where oil and grease in the waste effluent are
a problem, a properly operated API-designed oil separator or
the use of air flotation and skimming can reduce the odil in the
effluent to meet the limitation levels.



'234.06 Table of Interim Effluent Limitations (In Pounds per 1000 Tons of Product

Subcategory

(1) Sulfuric Acid
Sulfur Burning

(2) Phosphoric Acid

(3) Normal and Triple Superphosphate
Mono-and Di-~Ammonium Phosphate

N-P-K

(4) Ammonia Production Centrifugal

and Reciprocal Compressors
(5) Ammonium Sulfate

(6) Urea (3)
27) Nitric Acid

(8) Ammonium Nitrate

NOTES:

(1) TSS means total suspended solids

Tss(1) Tron

01l

Ammonia
Nitrogen

Other

25.0

625.0

208.0

130.0

50.0

80.0

72.0

62.5

1.0

25.0

8.3

5.3
2.0
3.2

2.9

2.5

(2) Heavy metals means the combination of U, Nat, Va
(3) The 32 pound limits apply to once-through and partial recycle urea plants and
the 100 pound limits to total recycle plants as described in NR 234.05(6)

52.0

32.0

28.0

25.0

52.0

19.8

32.0
100

28.0

25.0

Arsenic 0.25
Selenium 0.5

Vanadium 1.0
Cadmium 5.0
Fluorine 125.0
Phogphorus 125.0
Heavy 25.0

metals(2)

Cadmium 1.7
Fluorine 41.5
Phosphorus 41.5
Heavy 8.3
metals (2)

Nickel 2.6

Nickel 1.0

Cobalt 1.6
Nickel 1.6
Organic 132.0
Nitrogen* 100.0

4

4

0

Cobalt 1.

Nickel 1.

Nitrate 28.
Nitrogen

Nickel 1
Nitrate 25
Nitrogen



The rules contained herein shall take effect upon publication on

February 1, 197hk.

Dated at Madison, Wisconsin JAN 1 / 1974

STATE OF WISCONSIN
DEPARTMENT OF NATURAL RESOURCES

o O e P

I. P. Voigt, Secretdry

(SEAL)



January 16, 197k

Mr. James J. Burke
Revisor of Statutes
411 West
CAPITOL

Dear Mr. Burke:

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

L. P. Voigt

Secretary

BOX 450
MADISON, WISCONSIN 53701

IN REPLY REFER TO: 1020

Enclosed is State of Wisconsin Natural Resources Board Order No. W-13-Th (E)
for filing as required by section 147.04(5), Wisconsin Statutes.

These are interim rules concerning Effluent Limitations for the Fertilizer
Industry adopted pursuant to section 227.027, Wisconsin Statutes, and are
effective the day of publication, in the official state paper, which is February 1,

197k,

Very truly yours,

Secretary

Enc.

THIS IS 100% RECYCLED PAPER



