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STATE OF WISCONSIN 

DEPARTMENT OF NATURAL RESOURCES 
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ss 

Anthony S. Earl 
Secretary 

BOX 7921 
MADISON, WISCONSIN 53707 

IN REPlY REFERTO: ____ _ 

TO ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS: 

I, Anthony S. Earl, Secretary of the Department of Natural Resources 

and custodian of the official records of said Department, do hereby 

certify that the annexed copy of Natural Resources Board Order No. WQ-54-77 

was duly approved and adopted by this Department on September 22, 1977. I 

further certify that said copy has been compared by me with the original 

on file in this Department and that the same is a true copy thereof, and 
~?-

of the whole of such original. 

(SEAL) 

IN TESTIMONY WHEREOF, I have 
hereunto set my hand and affixed 
the official seal of the Depart
ment at Pyare Square Building in 
the Village of Shorewood HilIs, 
this forti day of January, 1978 . 

. Earl, Secretary 

THIS IS 100% RECYCLED PAPER 



STATE OF WISCONSIN NATURAL RESOURCES BOARD 

............................................ 
IN THE MATTER of repea1ing and reereating 
seetions NR 110.15(1)(e) and NR 110.23 
and ereating seetion NR 210.09 of the 
Wiseonsin Administrative Code pertaining 
to disinfeetion of wastewater 
............................................ 

WQ-54-77 

ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD 

REPEALING AND RECREATING, AND CREATING RULES 

Pursuant to the authority vested in the State of Wiseonsin Natural Resourees 

Board hy seetions 144.025(2)(b) and (e), 144 •. 04, 147.04, 147.08 and 227.014(2), 

Wiseonsin Statutes, the State of Wiseonsin Natural Resourees Board herehy repea1s 

and reereates, and ereates ru1es as fo11ows: 

SECTION 1 - Seetion NR 110.15 (1) (e) is repea1ed and reereated to read: 

j (e) All eff1uents diseharged to a reeeiving surfaee water, exeept from 

stabi1ization ponds, sha11 be proper1y disinfeeted in aeeordanee with NR 110.23. 

SECTION 2 - Seetion NR 110.23 is repea1ed and reereated to read: 

NR 110.23 Disinfeetion. (1) General. Continuous disinfeetion sha11 be 

provided to reduee the risk of a public heal th hazard. Exceptions to this 

requirement are as fo11ows: 

(a) Stabi1ization 1agoon treatment systems as deseribed in NR 110.28 

are exempt from the disinfeetion requirement. However, where the department 

of natural resourees determines that short eireuiting within such a system 

might eause a potentia1 risk to public hea1th due to the 1aek of adequate 

detention time, requirements for disinfeetion may be imposed in speeifie cases. 

Aerated 1agoon treatment systems as deseribed in NR 110.28 are required to 

disinfeet as required by this seetion. 

(h) In areas where it ean be shown that the eosts exeeed the benefits 

derived from the disinfeetion of seeondary or higher level of treated eff1uent, 
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the owner may request that the department waive or modify the requirements for 

disinfeetion. The owner must submit to the department, forits review, speeifie 

data to justify any modifieation of the äisinfeetion requirements. 

(2) Types of disinfeetion. Chlorine is the most eommonly used chemical. 

However, the department eneourages·the owner to evaluate the eost-effeetive 

applieation of ozone, bromine, bromine ehloride, ultraviolet light, and other 

ehemieals or methods or eombinations of methods in individual cases. Where a 

disinfeetion process other than ehlorine is proposed, supporting data from 

pilot plant installations or similar full-seale installations shall be submitted 

as a basis up on whieh the owner or the owner's representative may design the 

system. 

(3) Feed equipment - ehlorineo (a) Type. Solution-feed vaeuum type ehlor

inators or positive displaeement type hypoehlorite feeders are reeommended. 

(b) Capaeity. Required eapaeity will vary, depending on the uses and 

points of applieation of the disinfeetant. Caution should be used to not over

size the units. 

(4) Measurement teehniques. (a) Residual ehlorineo Residual ehlorine 

eoneentrations shall be measured in aeeordanee with Wis. Adm. Code ehapter NR 219. 

(b) Baeteriologieal measurements. Coliform eontent of effluents shall be 

measured in aeeordanee with Wis. Adm. Code ehapter NR 219. 

(5) Chlorine supply. (a) Cylinders. Cylinders must eomply with depart

ment of transportation regulations concerning placardsand labels. Furthermore, 

only ehlorine institute approved valves ean be used in this service. 

(Note: The department recommends eonsideration of one ton eontainers of 

ehlorine where the average daily ehlorine eonsumption is over 150 pounds. 

However, both monetary eost and potential residential exposure to ehlorine 

should be evaluated when making a final deeision. The department recommends 

that the eylinders be hydrostatically tested for integrity every 5 years.) 



WQ-54-77 3. 

(b) Seales. Seales or other means of determining ehlorine usage must be 

provided at all plants using ehlorine gas for disinfeetion. Seales shall be 

of eorrosion-resistant material. 

(Note: At large plants, seales of the indieating and reeording type are 

reeommended.) 

(e) Evaporators. Evaporators for eonverting liquid ehlorine to a gas ean 

be used where manifolding of ton units to increase gas flow is impraetieal or 

imprudent. 

(d) Leak deteetion and controIs. A bottle of 56% ammonium hydroxide 

solution shall be available for deteeting ehlorine leaks. Where ton eontainers 

are used, a leak repair kit approved by the ehlorine institute shall be provided. 

(Note: The department reeommends that eaustie soda solution reaetion tanks 

be installed where praetical for absorbing the eontents of leaking one tan 

eylinders where such eylinders are in use. At large installations the depart

ment reeommends that automatie gas deteetion and related alarm equipment be 

installed.) 

(6) Piping and eonneetions. (a) Only piping systems speeifieally manu

faetured for ehlorine service are approvable. The speeifieations of the 

ehlorine institute should be used as guidelines. 

(b) Due to the eorrosiveness of wet ehlorine, all lines designed to handIe 

dry ehlorine must be proteeted from the entranee of water or air containing 

water. 

(7) Housing. (a) Separation. If gas ehlorination equipment and ehlorine 

eylinders are to be in a building used for other purposes, a gas-tight parti

tion shall separate this room from any other portion of the building. Doors 

to this room shall open only to the outside of the building, and shall be 

equipped with panic or emergeney hardware. Such rooms shall be at least 6" 
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above ground level, and must permit easyaccess to all equipment. Storage area 

shall be separated from the feed area where one ton or larger eylinders are 

used. 

(b) Inspeetion window. A elear glass, gas-tight window shall be installed 

in an exterior door or interior wall of the ehlorinator room to permit the 

ehlorinator to be viewed without entering the room. 

(e) Temperature eontrol. Chlorinator rooms and cylinders in use shall be 

maintained at a temperature not less than 600 F and not greater than l400 F. 

(d) Ventilation. Forced, mechanieal ventilation shall be installed which 

will provide one complete air change per minute. The entrance to the air 

exhaust duct from the room shall be near the floor and the point of discharge 

shall be so located as not to contaminate the air inlet to any buildings or 

inhabited areas. Air inlets shall be so located as to provide cross ventila

tion and at such a temperature that will not adversely affeet the chlorination 

equipment. The vent hose from the chlorinator shall discharge to the outside 

atmosphere above grade. 

(e) Electrical controIs. The controIs for the fans and lights shall be 

such that the fans and lights will automatieally operate when the door is opened 

and ean also be manually operated from the outside without opening the door. 

(8) Safety equipment. Respiratory air-pack protection equipment, meeting 

the requirements of the national institute for occupational safety and heal th 

(NIOSH) shall be available where ehlorine gas is handled, and shall be stored 

at a convenience location, but not inside any room where ehlorine is used and 

stored. The units shall use compressed air or oxygen, have at least 30-minute 

eapacity, and be compatible with the units used by the fire department 

responsible for the plant. 
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(9) Applieation of ehlorine. (a) Initial mixing. The ehlorine shall be 

mixed as rapidIyas possible. This may be aecomplished by either the design 

of a turbulent flow regime or the use of·a mechanieal flash mixer. 

(b) Contaet time. After rapid mixing, a eontaet time of at least one hour 

at average design flow or 30 minutes at peak daily design flow shall be provided. 

The hydraulie eharaeteristics of the eontaet zone must be equiva1ent to that 

aehieved by a tank with a length to width ratio of 40:1 or more. A tank of 

this type eould be expeeted to have a dispersion index of 0.02 and a Morri1 

index of 1ess than 2.0. 

(e) The hydrau1ie eharaeteristies of a eontaet zone with a 1ength to width 

ratio 1ess than 40:1 must be eertified at the time of eonstruetion by the sub

mission of the results of field test. It is reeommended that the basin have 

provisions for eleaning whieh will not interrupt the disinfeetion process. 

(10) Chlorine eontrol systems. In all systems, with design flow of greater 

than 0.25 MGD the feed meehanism shall be provided with either an automatie 

flow proportional eontrol or an automatie residual eontrol. The department 

eneourages the eonsideration of a "compound loop eontrol" at plants with an 

average design flow of greater than one MGD. 

(a) All sample lines should bedesigned to provide easy eleaning and to 

minimize biofouling. The department will inspeet the ehlorine eontrol system 

on an annual basis to assure that it is being properly operated and maintained. 

(11) Deehlorination. In instanees where ehlorineis used, the most 

praetieal method of lessening toxieity of residual ehlorine present in the 

effluent will usuaIly be deehlorination of the effluent by the use of sulfur 

dioxide, sodium biosulfite, sodium thiosulfate, or sodium metabisulfite. In 

instanees where deehlorination of the effIuent may be required, alternative 

forms of disinfeetion should be evaluated whieh may result in a lower total 
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system eost. The most eommon ehemieal used to deehlorinate wastewater in large 

treatment plants (greater than one MGD) is sulfur dioxide and in smaller plants 

sodium metabisulfite. In both instanees the following apply. (In eertain 

individual cases, the use of aetivated earbon may be approved for the purpose 

of deehlorination.) 

(a) Feed equipment. When using sulfur dioxide, the feed equipment is 

essentially the same as that used for the applieation of ehlorine, and similar 

preeautions must be observed. When using sodium metabisulfite, the ehemieal 

may be fed either in the dry form or as a sol~tion and metered with a diaphragm 

pump. Although similar equipment is used, the same pieee of equipment shall 

not be interehanged with the ehlorine applieation equipment. 

(b) Mixing. The ehemieal shall be mixed such that eomplete dispersion 

is aehieved before the effluent reaehes the reeeiving water. 

(e) Contaet time. When eomplete mixing has been aehieved, no further 

eontaet time is neeessary. 

(d) Control system. At the present time it is not praetieal to eontinuously 

monitor the sulfite ion. The most praetieal method is to intermittently divert 

a portion of the final effluent to a ehlorine residual analyzer (whieh is sug

gested for all ehlorination-deehlorination systems) for a short period eaeh 

one-two hours to allow the reeorder to measure the residual ehlorine. The 

residual should be essentially zero. 

(e) Sulfur dioxide supply. The supp ly system should be designed similar 

to the ehlorine system. 

(f) Safety. Safety equipment is simi1ar to that used for eh1orine. 

(g) Reaeration. Reaeration of the effluent may be neeessary before the 

diseharge to achieve an adequate dissolved oxygen level in the stream. The 

disso1ved oxygen requirements as required in Wis. Adm. Code ehapter NR 104 

sha11 be used as a basis for the determination of the need for andeapacity 

of reaeration faei1ities. 
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SECTION 3 - Seetion NR 210.09 is ereated to read: 

NR 210.09 Disinfeetion. (1) General. Continuous disinfeetion shal1 be 

provided to reduee the risk of a public hea1th hazard. 

(a) Where disinfeetion is required, the geometrie mean of the feea1 eo1i

form baeteria for effluent samp1es·eo1leeted in a period of 30 eonseeutive days 

sha11 not exeeed 400 per 100 mil1iliters. 

(b) Chlorine, when used as an eff1uent disinfeetant shall not exeeed 0.5 

mi1ligrams per liter of total residua1 ehlorine in the effluent when diseharged. 

(e) The effluent 1imitations deseribed in NR 2l9.09(a) and (b) sha11 be 

met on or before July 1, 1982. 

(2) Stabilization lagoon treatment systems as defined in Wis. Adm. Code 

seetion NR 110.28 are exempt from the disinfeetion requirement. However, when 

the department determines that short eireuiting within such a system might eause 

a potential risk to public health due to the lack of adequate detention time, 

requirements for disinfeetion may be imposed in speeific cases. Aerated lagoon 

treatment systems as deseribed in Wis. Adm. Code section NR 110.28 shall dis

infeet as required by this seetion. 

(3) If a permittee demonstrates to the satisfaction of the department that 

the eosts exceed the benefits derived from the disinfection of seeondary or 

higher level of treated effluent, the department may waive or modify the 

requirements for disinfeetion. The owner must submit to the department for 

its review, speeifie data to justify any modifieation requested in the re

quirements. 

The foregoing rules were approved and adopted by the State of Wiseonsin 

Natural Resourees Board on September 22, 1977. 



WQ-54-77 8. 

The rules contained herein shall take effeet upon publieation. 

Dated at Madison, Wisconsin CO ~ /978 

STATE OF WISCONSIN DEPARTMENT OF NATURAL RESOURCES 

6.fL By ~~~~~~ ____ ~ ___ ~_-_'~_'"_;~_'.--__________________ ___ 
S. Earl,.Seeretary 

(SEAL) 


