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State of Wisconsin \ D E P A R T M E N T 0 F N AT U R A L R E S 0 U R C E S 

STATE OF WISCONSIN 
SS 

DEPARTMENT OF NATURAL RESOURCES 

L, P. Voigt 
Secretory 

BOX 450 
MADISON, WISCONSIN 53701 

IN REPLY REFER TO:-----

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 of said Department, do hereby certify that 

the annexed copy of Natural Resources Board Order No. W-28-74. was duly 

approved and adopted by this Department on July 19, 1974. 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 here
unto set my hand and affixed the 
official seal of the Department at 
Pyare Square Building in the City 
of Madison, this 9th day of 
October, 1974. ·---

THIS IS 100% RECYCLED PAPER 



STATE OF WISCONSIN NATURAL RESOURCES BOARD 

.................................................. 
IN THE MATTER OF repealing and recreating 
Chapter NR 111 of the Wisconsin Administrative 
Code pertaining to Requirements for the 
Operation and Design of Public Waterworks ............... ' ..................... ' ........... . 

W-28-74 

ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD 

REPEALING AND RECREATING RULES 

Pursuant to the authority vested in the State of Wisconsin Natural 

Resources Board by sections 144.025 and lh4.o4 and Chapters 147 and 227, 

Wisconsin Statutes, the State of Wisconsin Natural Resources Board hereby 

repeals and recreates rules as follows: 

SECTION 1. NR 111 is repealed and recreated to read: 



July 22, 1974 

Chapter NR 111 

Wisconsin Administrative Code 

Requirements for the Operation and 

Design of Public Waterworks 

This chapter governs the general operation, design and construction of public water supply 

systems or waterworks. The standards for design and construction shall be considered minimum 

standards for new facilities and the standards to which existing facilities shall be upgraded when 

improvements are undertaken. 

Note: The authority to promulgate and enforce these rules is contained in Chapters 144 and 162, 

\~isconsin Statutes. Pursuant to Section 144.57, Wisconsin Statutes, any person who violates this 

chapter shall forfeit not less than $10 nor more than $5,000 for each violation. Each day of 

continued violation is a separate offense. 

Should any section, paragraph, phrase, sentence, clause or word of this chapter be declared invalid 

or unconstitutional for any reason, the remainder of this chapter shall not be affected thereby. 

The definitions in this section shall apply whenever the listed terms are used in this chapter. 

(l) "Approval" means the written approval of the department for any prnject requfr·ing approval 

pursuant to Section 144.04, Wisconsin Statutes, and NR 108.03. 

(2) "Department11 means the~ depurtJnent of natural resources. 

(3) "Distribution System" means all pipes or conduits by which water is delivered to consumers 

except piping ins·ide buildings served and service pipes from a building to a distribution main 

or pipe. 
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(4) "Crnss Connection" means any pl1ysical connection or ar1'angement 1·1hich may result in a. flol'I 

bet1·1een a potable 1vater supply piping system and a piping system conveying water which is unsafe 

or likely to become unsafe, or steum, gas or cllemcial. 

(5) "Ground Hater" means that part of the subsurface 1·1ater l'lhich is in the zone of saturation. 

( 6) 11 Grnund Water Source" means a 1l ground 1·1a ter obtained from hori zonta 1 co 11 ec tors, ·j nfi ltra ti on 

1 i nes, and dug, dri 11 ed or other types of 1·1e 11 s and s pri 119 s. 

(7) "Operator" means the individual, designated to the department by the ovmer or his authorized 

reµresentative, v1ho is in direct charge of operation of a 1·1ater\'lorks. 

(8) 11 01vner 11 means the state, county, tovm, to1-111 sanitary district, city, village, finn, company, 

institution, association, utility district, or ind·ividual 01vning or operating a public \'later 

supply system. 

(9) "Public Hater Supply System" means a facility serving a county, tovm, to1vn sanitary district, 

city, village, institution, utility district, jointly o\'lned systems or privately owned utilities 

serving ten or more premises of mixed ownership. InstitOtion as applied to these rules is a 

public institution as defined in Section 49.l0(12)(f)(l), Wisconsin Statutes. 

(10) 11 Reviewable Project" shall have the same meaning as set forth in NR 108.02(6), 

Cll) "Utility" means a pub1ic utility as defined in Chapter 196, Wisconsin Stiltutes. 

(12) "Haternorks or \'later System" means any facility installed or constructed to obtain, store, 

treat or convey water for drinking or domestic use for a public ~1ater supply. 

(13) 11 lo/ell 11 means an excavation or opening into the ground made by digging, boring, drilling, 

driving or other methods for the purpose of ob ta i ni ng ground 1va ter. 

(14) "\~ell Driller" 111eans a person defined af, a \'1ell driller by Section 162.02(5), l.Jisconsin 

Statutes. 



(15) Abbrevia!;_ions. The follo~ling abbreviations are used in this chapter: 

(a) The term "A. P. I." means the American Petroleum Institute, 300 Corrigan To\'1er 

Building, Dallas, Texas 72501. 

(b) The term 11 A.S. T.M. 11 means the American Society for Testing and Matel'ial, 1916 Race 

Street, Philadephia, Pennsylvania 19103. 

(c) The term "A.H.Vl.A." means th0 Amerkan \<later Works Association, 6666 lfost Quincy 

Avenue, Denver, Colorado 80235. 

(1) If the owner of a proposed reviewable project feels that compliance with the design requirements 

of the chapter is impracticable, the reasons therefore shall be fully communicated in \•1riting to the 

department prior to submission of final plans. This communication must set forth alternative 

requirements for which department approval is sought and all pertinent facts, data, reports and 

studies supporting the imposition of such alternative requirements. 

r 

(2) If the department determines that cornpl iance with the design requirements 6f this chapter 

would be 1mpract1cable in specific cases, it may approve alternative requirements which, in its 

opinion, are in substantial compliance with the requirements of this chapter. 

PART 1. SUBMISSION AND APPROVAL OF PLANS AND SPECIFICATIONS 

NR 111.10 General Reguirement. 

Plans and specifications for all reviewable projects must be submitted in accordance with the rules 

in Chapter NR 108. Plans shall comply with or incorporate the general design and operating requirements 

set forth in that chapter. 
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NR 111.11 ~pecifi£ _Bequirements f2.!:. Waterworks Plans, .0.Q_ecifications ~ ~ri_gineering_ Reeort. 

(1) Pl_~ns. 

(a) General. The detailed construction plans shall contain appropriate plan views, 

elevations (sea level datum}, sections ~nd supplemental views which together 

with the specifications provide all necessary information for construction of the 

improvements. Manufacturers drawings are not acceptable as construction plans 

and will not be approved. 

(tlote: Applicable state and local codes, including those of the department of industry, 

labor and human relations, the public service conm1ission and the department of health and 

social services, should be consulted for other requirements.) 

(b) Ji.ells. The general plan shall show the location of the proposed well and its relation 

to proposed or existing faci1 ities. It shall show a11 features of sanitary significance 

which could have an effect on water quality. 

A site plan shall be submitted which shows the property linest contours (or an appropriate 

number of spot elevations) so that drainage can be determined, surficial features, structures 

and any other re'levant data. (Note: A scale of 1 inch to 10 or 20 feet is recommended.) 

The detailed well plan shall show the size and depths of drill holes and casings, depth 

of grout, and geological formations to be penetrated. 

(c) Surface Water Intakes. 

1. Location Plan. Plans shall show the location of the intake pipeline and crib 

relative to the low 1 ift pumping facility. The pipeline shall be referenced by 

bearing and distance, and the crib location shall be defined by latitude and 

longitude. 

2. Qetaile9_ Pla.!]2_. A profile of the proposed p·ipeline and cr·ib shall be provided 

1n addition to construction rlans. 



1. Locati~f}_ f_la12. The location pla.n shal 1 show the location of the treatment plant 

in relat~on to the remainder of the system and the \'tater source or intake. 

2. bazout. The general layout plan(s) shall include a contour map of the site, 

the site size, the size and location of plant structures, a schematic flow diagram 

indicating the various plant units, the piping layout> and a hydraulic profile 

at gravity plants. 

3, Q.etai~i P'la~. The detailed construction plans shall include the location, 

dimensions, elevations and details of all existing and proposed plant units or 

equipment. 

(e) Chemical reed Equipment. The plan shall include a layout of the waterworks structure 

and piping. The following locations and details of the proposed equipment shall be 

included: 

1. descriptions of feed equipment. including maximum feed ranges; 
r 

2. location of feeders, piping layout and points of application; 

3. storage and handling facilities; 

4. specific~tions for chemicals to be used; 

5. operating and control procedures; 

6. description of testing equipment an~ procedures; 

7. well or booster pump discharge rates and pressures. 

(f) fun!Q..i.D_g_ Fac:ilit·ie.?_. The plan shall show a general layout of the pumping equipment, 

the suction and discharge lines and related housing and appurtenances. 



(g) Hertel' Mains. 
&r,.,.....-~----....--

1. ~ion fl~D.· The plan shall sh.ow the proposed water main extensions in relation 

to existing facilities. A map, such as required by NR 111.28(3), of the existing system 

or a portion thereof with the proposed extensions shown ~1il1 satisfy this requirement. 

2. Detailed Pla1:!§_. The plans shall show the location of the proposed \vater main 

1~ithin the street right-of-way or easement; the location of other utilities, such 

as, sanHary or storm se\'lers; elevations at intersections and hydrants or a profile 

of the proposed water main; locatiori of proposed appurtenances; details or special 

features and connection to the existing system. Profiles showing the ground surface, 

the proposed 1vater main, the proposed sanitary sewer and rock depths are necessary when 

approva 1 of a common trench is requested 'in high bedrock areas. The size of proposed 

and existing water mains shall also be shown. 

1. Location fJ.QJl. The plan shal"l show the location of the proposed facility in 

relation to existing facilities. 

2. Detailed Plans. Plans shall show contour 1-ines at the site and complete 

construction details. 

(2) Specific;:_ations. Complete, detailed material and construction specifications shall be supplied 

for all phases of the proposed project. They shall contain a 'program for keep"ing existing waten1orks 

facilities in operation during construction of additional facilities so as to minimize interruptions 

of service. 

(3) f!.l_gineeriQ_g_ Report:_. The engineering report, required by NR l08.04(2)(d), shall contain 

in form for convenient and permanent reference. the contra 11 ing assumptions made and the 

factors used in the functional design of the waternorks fac-ility as a v1ho1e and of each of 

the component units. Where applicable, the report shall make reference to available regional, 

metropolitan, co,~nty or local water supply or water quality management plans and shall clearly 

indicate ~~ether the proposed project is in conformance with such plans. 



th'!? Yt?pt'rv~t shall, in all cases, indicate the basis of design and shall include the fol lo1~ing 

specific data, if applicable: 

(aj Descripti.Q!l· A brief description of the project and the need for improvements. 

(b) Location. A description of the geographic location of the project, including 

reference to maps or exhibits and the location of existing facilities. 

(c) Isi.120~. A brief description of the topography of the general areo. and its 

relation to the area involved in the project. 

(d) Po12ulatj_on. Past census data and estimated future projection to the design year 

for the area involved in the project. 

{e) pe,s:ign Period, The design period being used for s'i:z:·ing major system components, 

based on the population projection. 

(f) Inv~~ions. The results of any investigations, such as, soil borings, test 

wells, pilot tests and fire flow tests. 

,-

(g) FloodilJ.9.. Any areas of the project which are located within the floo<lway or 

floodplain as defined in Chapter NR 116. All projects must conform to the requirements 

of that chapter. 

(h) E_~ommendations. After discussion of alternatives, a statement of the reasons for 

selection of the recommended alternative. Also included shall be a discussion of estimated 

capital costs, estimated annual operation and maintenance costs. 

( i) Ground l~a ter Sources. 

1. Site. Describe the sites considered; advantages and disadvantages of site 

selected and any possible sources of contamination. 

2. l!l'Lcsti_i)_9.~iQ:::::·.· Summarize information on the test well dri 11 ing, including 

thl~ test \~el 1 location and construct-ion; v1ater quality; pumping conditions and 

borings and seismic, resistivity or other ground water investigations. 
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3. Q.Ql'_~_ Q{ De~i9-!l· Uiscuss the type of \'tel"! proposed; the aquifer to be utilized; 

the desired well capacity; the anticipated annual volume of water to be withdrawn 

and the cornpatability1·1ith the existi.ng facilities. 

Surface Water Sources. To assess the water available at the source, a survey and 

study shall be made and shall include obtaining samples from a number of locations and 

depths in order to select the best intake site. Sampling shall be sufficient 

to adequately determine the charactei·istics of the 1·iater. The report shall 

summarize inforP~ation on hydrological data, such as, safe yield; maximum and minimum 

water levels or flows, and the quality of raw water with special emphasis on results of 

testing progra111s, fluctuation in quality and future potential sources of contamination. 

(k) Hater Jrea_tmcnt g_r_ Che!!.'.l~ f1ctd_iti..QJ}. f..!:9ce~ses. A summary establishing the adequacy 

of the proposed processes for the treiltrnent of the specific water under cons·ideration. 

Include any data from pilot or full scale p9ant studies and describe the method of 

disposal of any wastes and any possible effects on the environment. 

(l) Purnr~:U!.9_ Facilities. A uescription of the area to be served and the basis for design, 

including maximum and mini111u1n discharge heads and flows and provisions for emergency 

operation, shall be included. 

(m) \~a ter l·:a ins. ----

1. Extent. A brief description of the extent of the existing and proposed water mains 

with reference to an overall system plan. Include any proposals for future extensions 

or reinforcement. 

2. Soil fondit)on~. A description of the character of the soil through v1hich 11ater 

mains are to be laid, indicating the approximate elevations of the ground \'later. 

3. Baj~ of !!_e1i9!l· Include do111estic and fire flow requirements and calculations 

\'thich indicate the quantity and pressure of \'late1' that \'lill be avililable at critical points. 

(n) ~~1tcr .~_l_Q_!:_il..9.~. _[aci_li_tj_f':_~· fl discussion of tlw static pressure which the proposed 

facility l'lill provide for existing and futui·e s01Yir:e are.:is and the domestic and fire 

storage required within the desi~Jn period. Explain h01·1 the proposed and existing facilities 
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wfll meet these requirements. Also, relate the compatability of the proposed facilities with 

existing facilities and any changes that will have to be made to the existing facilities. 

NR fil.JJ_ 01'/ner AJ2prova1 Reguirement. 

If the crng i neer is not an ernp 1 oyee or othen·ri se reta )ned by the ovmer of the 1·1a ter system. written 

acceptance of the fi na 1 pl ans by the owner is r·equ ired at the time of submission of the p 1 ans to the 

department. 

(Note: An example would be 1·1here an engineer is retained by a developer to design water main 

extensions which ~rill be connected to a municipal system and eventually be owned by the 

municipality, The plans shall be accepted by the municipality before the department issues an 

approva1.} 



2~1 

PART 2. GENERAL REQUIREMENTS FOR SAMPLING, REPORTING AND OPERATION 

The owner of the waterworks shall be responsib'le for insuring that the water system is operated in 

accordance with this chapter to provide an adequate quantity of safe drinking w~ter to consumers. 

This responsibility includes pel'forming maintenance and replacement of equipment \'/hen necessary 

to keep the facility in good operating condition as \~ell as providing adequate laboratory testfog 

equipment to control and monitor treatment processes and chemical addition programs. 

To determine that drinking 1·1ater standards are met, the fol lowing minimum sampling, testing and 

surveillance requirements shall be complied with: 

(a) f\11 waterworks 01~ners sha1l submit samples of water to the State Laboratory of 

l~giene each month for bacteriological analysis. The minimum nu1nber of samples per month 

from the distribution system shal 1 be based on the population served by the watenwrks as 

prescribed in Table 1. In no case shall the number of samples required be less than 

two per month. This sampling requirement shall be the same for those water systems that 

obtain water from another system which also maintains a sampling program. 

(llote: A laboratory certified by the State Laboratory of Hygiene may be utilized 

providing a procedure is approved by the department whereby, 1) unsafe analyses and 

resampl ings are inm1ediately reported to the di stric~ office of the department, and 

2) safe analyses are submitted to the district office of the department within the 

time prescribed in NR 108.06(4).) 

{b) The ~mter samples shall be obtained from geographically representative locations 

in ordei· to reveal the presence of any contaminants in the supply of 1•1ater or from extraneous 

.s:oo1~i::0.s in the cljstribution sys tern and sha 11 be taken on dates evenly spaced during the 

month. All unsafe samples shall be resampled immediately. The number of samples included 

1n resampling shall be in addition to the minimum sampling requirement. 



M<:i.:rd.mn.m 
Pcrou.ls.til')n S-er~~d 

2500 
3300 
4100 
1,900 
5800 
6700 
1600 
8500 
9400 

10300 
11100 
12000 
12900 

TAGLE l 
:PO?iJI..P..TION LIMITS FOR MINL'1UM NUMBER .£ 1.PcCTERIOLOGICAL S!\J{Pl.ES PER MOiITR 

f..U .. nimum 
§amples ner Month 

2 
3 
li 

5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 ., ,-
..lO. 

Y°JE..ximum 
Population Served 

28000 
33000 
37000 
41000 
46000 
50000 
54000 
59000 
64000 
70000 
76000 
83000 
90000 
96000 

111000 

Mini::num 
Samples per Month 

30 
35 
1,.0 
45 
50 
55 
60 
65 
70 

. 75 
80 
85 
90 
95 

100 

Numbers teken to nearest lOOO 

Ma.--:im'l..::m 
E£pul a ti on Se!""J'C! ....£. 

130~000 
160,000 
190,000 
220,000 
250,000 
290,000 
320,000 
360,000 
410~000 
450,000 
500,000 
550,000 
600,00Q 
660,000 
720~000 

780 ,ooo 
840,000 
910,000 
970~000 

1~050,000 

f.-lini::rru:::;i 
Se.m:ples per 

110 
120 
130 
140 
150 
l60 
170 
180 
190 
20.0 
210 
220 
230 
24G 
250 
260 
270 r;--' 
28o N 

290 
300 

J .. 3700 
14600 
15500 
16300 
17200 
18100 
18900 
192DO 
20700 
21500 

17 
18 
19 
20 
21 
22 
23 
24 

Numbers take~ to nearest 10 ,OC 

._, 223JO 
23200 
21.:000 
211900 
2rnoo 

25 
26 
27 
28 
29 

Numbers teke~ to ~e.si.re~t 100 
~ 

(Note: Population served shall be based on the most recent 10-year U.S. Census population 
unless more recent data is available.) 



(c) In addition to sampling from the distribution system, each ovmer 1Jf a 1<1ell system providing 

chlorination shall obtain at least one sample every three months from each well prior to 

any chemical addition. For waterworks which have more than two wells in the same location 

and utilizing the same aquifer, only one of the wells needs to be sampled each time on an 

alternating basis. If a well has a high potential for contamination, the department 

may tn individual cases require more frequent sampling. 

(d) At surface water facilities, the bacteriological quality of the \'l'ater shall be 

monitored often enough to maintain quality control of the treatment process, Each plant 

shall establish a schedule which will be subject to review and modification by the department. 

{Note: Generally, membrane filter or five tube fermentation tests and plate counts 

of the raw, settled and finished water on an established schedule will be necessary to 

meet this requirement.) 

(e) At a11 waten1orks v1hich have a potential for high total bacteria levels 

because of the water quality, the method of treatment, chemical addition or other cause, 

the department shall require plate counts pursuant to an established schedule. 

(a) Fluoride. 

1. The owner of a waterworks artificially fluoridating the water shall establish a 

monitoring program in order to maintain a fluoride concentration which does not 

exceed the drinking water standards in NR 111.22 (2)~ (Note: The dental health 

section of the department of health and social services recommends that the fluoride 

concentration be maintained within the range of 1.0 to 1.5 mg/1 for optimum dental 

benefits.) 

2. The monitoring program shall include: 

a. submission of the results of fluoride tests of samples from the distribution 

system taken at least once per day, and 
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b. one sample per month taken from a representative location in the distribution 

system and submitted to the State Laboratory of Hygiene. 

(Note: For waterworks with large distribution systems and multiple sources, more 

than one fluoride test per day may be necessary to assure proper feed rates. See 

NR rll .55(5) for testing equipment requirements. Exceptions to the daily fluoride 

test requirement may be approved by the department if it is demonstrated that the 

optimum fluoride concentration in sub. (1) above \'/ill be maintained by a reduced 

mbn1toring program.) 

3. The sample submitted to the State Laboratory of Hygiene shal'I be a portion of a 

split sample so that the operator can determine the fluoride concentration with his 

equipment and compare it to the state laboratory results. The fluoride concentration 

obtained by the operato~ shall be noted on the data sheet prior to submission to the 

state laboratory. 

· (&) Chlor~. The owners of all \'/aterworks which chlorin«te water shall test chlorine 

residuals at locations and intervals necessary to control the chlorination process. At 

ground water supplies, the chlorine residual of a sample from a representative location 'in the 

distribution system shall be checked at least twice per week. Waterworks having surface 

water treatment plants shall.determine the chlorine residual in the plant effluent at 

least every two hours and in the distribution system at least daily in representative 

locations. Where water quality changes rapidly, residuals shall be tested at more 

frequent intervals as spec'ified by the department. Also, in those individual cases, 

continuous monitoring equipment may be required if necessary to protect public health. 

(Note: Chlorine residual testing is reconunended \'/hen bacteriological samples are taken; 

results should be included on the sample slip.) 

(c) ~Chemicals. Testing for other chemical constituents shall be performed at 

\'laterl'lorks if the department determines it to be necessary for water qua1 ity control and 

gives reasonable notification to the o\'lner of this fact. 

(3) f.Q..Y2.ical Testit'!.9.· All waterworks shall perform any physical analyses necessary to 

determ"!rie whether the physical standards in NR 111.22 are complied with by the.waterworks. 
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\fo terworks served by ground 1·1a ter may be exempted from this requ ircment on a case-by-case basis 

after a showing that the testing is unnecessary to assure compliance \·lith such standards. 

(4) Othet~ .SJJ_f,!~_pli.Q.g_. If necessary to detr.rrnine the quality of \'later being distributed to 

consumers, the \'later\'lorks 0~111er mily be requfred to analyze samples or to submit samples to 

the department for any anulysis deemed necessary. 

Hater 111ust be tested to insure that the drinking 1·1ater standards contained in this section are met. 

Testing methods shall be in accordance 1'1ith the ctHTcnt edition of Standard Methods for the 

Examination of I-Jut.er and \l_~te1·1ate~ or other methods srecificull.Y approved by the department. 

A copy of this publication is available for inspection at the office of the department 

of natural resources, the secretary of state's office and the office of the revisor of statutes 

and may be obtained for personal use from the /\rnerican Public Health Association, 1015 Eighteenth St., 

N.W., Washington, D.C. 

The fol lo\'1i ng standards are based on the U. S. Envi rnnmental Protection f19ency Drinking Hater 

Standards with the exception of the bucteriological standards \'thich are more stringent: 

(a) An unsafe sample is considered to be one or more positive tubes by the five tube method (5 

portions of either 10 or 100 ml) or a mean colifonn count of l or greater per 100 ml by 

the membrane filter method. 

(b) Gacterial plate counts on 1·1ater distributed to the consu111er shall not exceed 500 

organisms per (l) milliliter. \·/hen this value is exceeded the department shall determine 

if the bacterial count is of public health or nuisance significance and require appropriate 

action. 

(2) Chemi<'.2l .~!l~~ ~~.ical. The various chemical substances that may be contained in the water 

and properties of the 1·1ater furnished to the consumers have been placed into h10 categories based 

on physiologiccd hazards or itesthetic conditions as determined from the best available 

information. 
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{a) Health 1imfts. Hater containing substances above these limits presents a r"lsk 

to the hea 1th of consumers and mny not be used for drinking or culinary purposes~ except 

as approved by the department. 

(b) Aesthetic Limit~. Hater containfog substances above these limHs is not hazardous 

to health but may be objectionable to an appreciable number of persons and some form 

of remedial action may be ~equired to insure that consumers receive the highest 

quality water practicably obtainable. 

Standard - mg/l except as noted 

Arsenic - 0.1 

Barium - 1.0 

Cadmium ~ 0.01 

Chloride - 250 

Chromium - 0.05 

Color - 15 units 

Copper - 1 

Cyanide - 0.2 

Fluoride - 2.4 

Foaming agents 

MBAS(Methylene-Blue Active Substances)-0.5 

Iron - 0.3 

Lead - 0.05 

Manganese - 0.05 

Mercury ~ 0.002 

Nitrate - 10.0 as (N) 

Odor - 3 (Threshold No.) 

Organics - Carbon Adsorbable 

CCE (Carbon Chloroform Extract) - 0.7 
rn 

CAE (Carbon Alcohol Extract) - 3.0 
m 

Meal th 

Health 

Meal th 

Aesthetics 

Hea·1 th 

Aesthetics 

Aesthetics 

Health 
·1 

Healtll 

Aesthetics 

Aesthetics 

Health 

Aesthetics 

Health 

Health 

Aesthetics 

Health2 

Health 

1Natural fluoride concentrations exceeding 2.4 mg/1 may be allowed in water if dental fluorosis is 

not a significant factor. 
2
The subscript "m" denotes determination by miniaturized sampler and extraction technique. 



2-7 

Pesticides - all health l irnits 

A) Ch'I ori 11atcd Hydrocarbon Insecticides 

Aldrin - 0.001 - - Heptachlor - 0.001 

Chlordane - 0.003 Meptachlor Epox·ide - 0.0001 

DDT .. 0.05 Lindarie - o. 005 

Dieldrfo - 0.001 Methoxychlor - 0.1 

Endrin - 0.0005 Toxaphene - 0.005 

13) Organophosphate Insecticides 

0.1 mg/1 of Parathion or total concentration of organophosphate ·insecticide producing inhib·i ti on 

of acctyl chlorinesterase no greater than the inhibition produced by 0.1 mg/1 of Parathion. 

C) Chlorophenoxy Herbicides 

2,4-D - 0.02 

2,4,5-TP - 0.03 

Selenium - 0.01 

Silver - 0.05 

Sodium 

Sulfate - 250 

Turbidity - l TU 

Zinc - 5 

---·----~---

Health 

Health 

No limit designated3 

Aesthetics 
4 

Health 

Aesthetics 

3
rtie \'/aterworks 01·111er should periodically notify local physicians of the sodium content of the 

11ater supply in order that the physicians may advise their patients of su'itable dietary restrictions. 

4ruru·idity sha·11 not exceed l unit except v1here it can be demonstrated that a higher turbidity not 

exceeding 5 units does not interfere with disinfection, cause tastes and odors upon disinfection, 

·prevent the maintenance of an effective disinfection agent throughout the distribution system, 

result in deposHs in the distribution 1'ystem ':l.Td ce.use consumers to question the safety of their. 

drinking water. 



(3) Raw Surface Hater. The intake water shall be the highest quality reasonably available and ---·----
which~ with appropriate treatment and adequate safeguards, will meet the drinking water 

standards in this subsection. (Note: For guidelines, see NR 102.) 

(Note: Limits are being evaluated by the U. S. Environmental Protection f\gency. The 

department recommends that it be contacted for advise on a case-by-case basis until 

national standards are available for inclusion in these rules.) 

NR 111 £ Genera 1 Trea trnent and .Qj si nfecti on. _Regu irements. 

Treatment sha11 be provided by each \'later\'/orks owner in order to insure that the \'later meets the 

drinking water standards and is not offensive or hazardous to consumers. In addition, the following 

requirements must be met: 

(a} All public water supply systems drawing water from lakes, rivers, streams or other 

surface water sources shall treat the water as provided in this chapter. In general, 

this treatment shall include disinfoction, coagulation, sedimentation and 

filtration. Al1 deviations from required treatment methods must be approved 

by the department and based on data \·1hich shov1s that the requirements of this 

chapter are unnecessary in the specifk case. 

(b) The effluent discharged from a surface water treatment plant shall contain sufficient 

chlorine to maintain a free chlorine residual of at least O.l mg/l throughout 

the distribution system or, if chloramines are present, the combined residual 

throughout the distribution system shall be a minimum of 0.5 rng/l. 

(Note: Design and construction requirements are contained in Part 4 of this 

chapter, NR 111.40 and following.) 
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(a) The departrnent may require continuous chlorination ot ground 1·1<1ter sources if 

1vater quality data or 1·tell or system construction indicate u potential health hazard. 

Chlorination of gr-ound \'tilter is to supr>"lernent and not replace proper \'/ell location, con-

struction and source protection. When chlorination of a ground \'later source is required 

for health reasons, the residuiil maintained in the distributfon system shall be the same 

as that for surface water. 

(b) Ground water sources most susceptible to contamination, such as springs, 

shallo1·11·1ells, and \'1ells developed in limestone 1·1hich are not overlain 1'1ith sufficient 

protective material, shall be chlorinated and an adequate detention period provided 

before the 1·1a ter reaches the consumers. Ch 1 ori nation of ground water s ha 11 be required 

in facilities which expose the water to the abnosphere, such as open hasins, filters 

or gravity aerators. 

(c) lf a ground 1•1ater source ·is contaminated, it shall be removed from service and 

reconstructed or abandoned. Under emergency conditions the department may permit 

temporary use of a bacteriologically contaminated ground water source if chlorination 

adequate to insure safe water is provided. Such use shall be terminated when the source 

is replaced or reconstructed. 

(Mote: See Part 3 of this chapter, rm 111.30 and follo1·1ing, for design and construction 

requirements.) 

Construct.ion and 1·1odifications. 
--~---~---- -- _____ " _____ _ 

(a) lifter construction, repair or modification, 1vaten1orks facilities shall be disinfected 

by procedures outlined in A.W.W.A. Standard AlOO(l-7), C60l or 0102(5). In addition, they 

shall not be placed in service until bacteriological sa1nples have established that the 

\'later is safe for consumption. Copies of the. above standards are available for 

inspect'ion at the office of the department of natural resou1'ccs, the secretary of state's 

off i C<0 and the office of the rev i sor of s ta Lutes, and may be obtained for persona 1 use 

from tlie American \·Jater viorks /\s~;ociation, G666 \.lest Qu'incy five., Denver, Colorado, 80235. 
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(b) At least one bacteriologically safe sample shall be obtained before facilities arc 

placed into service. In the case of wells, a minimum of two bacteriological safe samples, 

taken at least eight hours apart during the test pumping period, shall be obtained. When 

new syste111s or extensions on a nun1ber of streets are installed, Liucteriological samples 
,, 

shall be taken to establish that the improvements arc free of contamination. For 1vater 

storage facilities, tl'lo o'c more successive safe san;ples, taken at 24-hour intervals, shall 

be obtained v1hich ·indicate bacteriologically safe 1~aLcr. One safe sample \'/ill Lie sufficienl 

only if a free chlorine residual of at least O. l 1119/l ·is remaining \'/hen the results of the safe 

sample are reported. 

Chemical TreJtinent. 

(a) All 1·1atenwrks shall be equipped 1·1ith chernical feed equipment and the necessary 

appurtenances which can continuously disinfect the \'later. 

(b) All surface v1ater treatment plants and other v1t1ten1orks 1·1here treatment is required 

shall be equipped with backup chemic<ll feed equipn1ent in the event of failure of the 

primary cquipn1ent. 

(c) Approval frorn the department is required for the addition of any chPmica'I 

to a public 1·1ater supply. A 30--day supp.ly of chemicals shall be kept on hand as required 

by NR 108.06 (3). Chc1:iicals shall meet current !Ul.W.A. standards and be approved by the 

department. Colored che1nicals \'1ill be apprnved Hnot used in toxic concentrations or in 

amounts 1·1hich impart taste, odor or color to the water supply. The department may require 

the assuy of chc111ica·1s if nccessilry to insure safe use of chemicals. Copies of the 

above standards are avuilable for inspection at the office of the department of natural 

resources, the secretary of state's office a11J the office of the revisor of statutes, and 

may be obtained for personal use from the American ·\·later \·lorl~s f1ssociution, 6666 \·lest 

Quincy Ave., Denver, Colorado, 80235. 

(cl) Chemical containers shall be labelled to include the chemical name, purity, 

concentration and name and address of the supplier. 

(c) l<equcsts for the substitution of d.is·infection d\Jl~llls in lieu of chlorine for 

bacteriologic<ll control may be approved by the dcpart.nH?nt. Hm1ever, such agents may 

not be used l'lithout specific approval by the depart111ent. 
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{Note: Refer to Part 5 of this chapter, NR 111.50 and foll01·1ing, for requirements 

for design and construction of facilities for storage, handling, and chemical 

application.) 

(1) .Q~{nershi£· The distr·ibution system, as defined in NR 111.03, shall be owned and maintained 

by the 1,1aternorks owne1'. All 1-1ater mains on private property which are, or in the future may be, 

connected to the distribution system at more than one point, thereby allowing flo\'1 through the 

piping system, shall be owned and maintained by the waterworks ovmer. (Note: To insure the use 

of approved materials and the proper ins ta 11 at ion and maintenance, the de pa rtrnent recommends that 

proposed f"ire hydrants and 1·iater mains serving fire hydrants on private property be installed in 

easements and owned and maintained by the ~1aten101'ks owner.) 

(2) ~al Pressure. The ct·istribution system and related storage facilities shall be 

operated to maintain a minimum of 35 pounds per square inch at all locations under normal 

operating conditions. 111 areas 1~here this pressure cannot be maintained, it shall be necessary 

to proceed as required in NR 111.64 (1). 

(3) fll:~~ f_lol'I Pressut:,~,?.· The system shall be operated so that under fire flow conditions 

the residual pressure is not less than 20 pounds per square inch (gauge). If 20 psi cannot 

be maintained~ fire pumpers shall not be allowed to connect to fire hydrants. 

(4) ~anc§_. Each \'1at.er1·mrks owner shall establish a schedule for flushing dead~end 

mains or mains in other areas to remove sediment or objectionable 1·1ater, Water storage 

faci1Hies shall be inspected on a routine basis and maintenance provided as necessary. 

Record keeping shall be established to insure routine scheduling and performance 

of valve and hydrant maintenance. 

(Nate: Requirements for the design and construction of distribution systems are 

contained "In Part 7 of this chapter, NR 111.70 and f.olfowing.) 



~R 111. 25 Cross-Connections and l!'.!~nections. 

Physical connect'lon bet1~een a public water supply system and any other source of water or potential 

source of contamination which would allow water or other liquids or gas from these sources to be 

pumped or drawn into the public system are prohibited except as provided in subsections (2) and (3) 

below. 

(1) Cross-Connect-ion. Contt:QJ_ Prog!:«!f~· Each waterworks o~mer shall develop and implement a 

comprehensive control program for the elimination of all existing cross-connections and prevention 

of all future cross-connections. A record of the cross-connection control program sf1all be 

kept current and available for annual review by the department. The program plan shall include 

but not be limited to: 

(a) a complete description of the program and the administration procedures, iricluding 

designation of the inspection or enforcemerit agency or agencies; 

(b) local authority for implementation of the program, such as, ordirwnce or ru1e; 

(c) a time schedule for inspection and reinspection of all consumer premises for 

cross-connections including appropriate record keeping; 

(d) a description of the methods and devices which will be used to protect the water 

supply by reference to or inclusion of Chapter H62, Wisconsin Administrat·ive Code; 

(e) provisions for denial or discontinuance of water service, after reasonable notice, 

to any premises where an unprotected cross··connection exists. 

(a) An existing cross-connection for fire protection purposes only, which was 

originally approved and installed.before January, 1924, may be continued if: 

1. The need for the cross-connection can be demonstrated to the department~ and 
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2. The double check valve installations are replaced with an approved reduced 

pressure backflow deyice and an approved installation no later than 5 years from 

the date of adoption of these rules.· Double check valves in need of replacement 

priol" to that date shall be_ replaced with an approved backflow preventer installation 

at that earlier date. All devices shall meet the requirements of Chapter H62~ Wisconsin 

Administrative Code. 

{b) Each double check valve installation shall contain suitable gauges and drains for 

testing as shown in Fig. 1. Monthly inspections of.the equipment shall be made and 

reported to the department by the ovmer of the pub l ·i c water supp'ty by the tenth day 

of each month as provided in NR 108.06(4). The department reserves the right to require 

the elimination of any fire protection cross~connection if inspections are not regularly 

made and rcpoi·ted or if the installation is no longer n·ecessary or found fa.ulty. Once 

a cross-connection has been removed, it shall not be reinstalled. 

( 3) 1.DJ:erconne_ct ion~ with Other Water So~rces. Interconnections between the pub 1 i c water 

supply system and another source of water \'1hich is of acceptable quality may be permitted in 

individual cases. Approval of_ the department shall be obtained prior to the 

interconnection. 

(4) Wastewater Treatment Plants. ---------- Protection for the public water supply shall be provided 

as outlined in NR 110.09(16). 

(Note: See Part 7 of this chapter, NR 111.70 and following, for design and construction of 

distribution systems.) 

rm 111.26 Abandonment of .\:!_ill2_. 

(1) Permanent Jl.band2nment !.:)ethods. When a well is permanently abandoned, the owner thereof shall 

fill and seal the well, to prevent it from acting as a channel for contamination or vertical 

movement of water, by the following applicable method: 

(a) Drifl or Ot~..r. ync_Q_Q_s_9J·id_~ [Q.l .. !!]a_tir,_>_D_ \~ell~· A 20-:-foot concrete plug shall be 

poured at the top of the well with the remainder filled with concrete or clean puddled 

clay. Inner ungrouted v1ell casing l'lit.h screen shall be removed from gravel~pack wells 
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(b) Limgi!_one f.~!':1lltion !'{_ell~· Fill any limestone strata entirely 1·1ith concrete or, 

as an alternative, 1~Hh layers of concrete and grave1 or stone aggtegate, provided 

that the top 20 feet of the rock formation and the entire cased portion of the well 

are ftlled with concrete. Exception to filling the cased portion with concrete under 

the alternative method may be made whei·e the well casing is set in rock and sealed 

in place with cement grout; in such case a concrete plug at least 40 feet thick 

shall be placed extending at least 20 f~et above and below the bottom of the 

casing. The remainder of the cased portion up to 20 feet from the surface may be 

filled with gravel, crushed rock, sand or clay, but the top 20 feet shall be filled 

with concrete, 

(c) Sandston_r;:_ For~1tiQD_ )i~_l'ls. Fill any sandstone formations entirely with concrete or, 

as an alternative, with disinfected sand or pea gravel, provided that the top 20 feet of 

the formation and the entire cased portion.in this alternate method are filled with 

concrete. The exception to entirely filling the casing with concrete in subsection (b) 

above is applicable here. 

(d) Shale_, §ranite 2!'d .Qtiart~ite Fo_nnatj_£!J_ Hells. (Use procedure for limestone formation 

wells in subsection (b) above.) 

(e) ~Formation !.Jells. Fill limestone, sandstone, shale, gran'ite and quartzite strata 

as provided in subsection (b), and provide concrete or concrete grout plugs at least 

40 feet in depth, extending at least 20 feet above and below the poi~t of surface contact 

beti-1een every distinct geologic format'ion where the alternative methods to filling the 

well entirely with concrete are selected. 

(f) ~g. Wells. Confine flow and fill wells in accorda.nce vtith subsection (b) procedures 

or seal with cement groLit applied by a pressure method approved by the department. 

(g) Obs0_·uctio~. Any debris or obstructions that may interfere vii th sealing operations 

shall be removed from the well prior to abandonment. 

(h) Pr·oc_~~~t_~J .. ~ationi. Filling material for nonflovring 1~el1s shall be applied 

through a conductor pipe unless a dump bailer is used. When concrete is placed under water 

by a conductor pipe, the bottom end of the conductor !J'i pe sha 11 be submerqcd in the concrete 
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at all times. Pump piping and removable liner pipes shall be pulled from a well prior to 

sealing. 

(2) ~~ ~bandonme~J'._. When a 1vel1 is temporarily removed from sel'Vice, the top shall be 

sealed with a water-tight threaded or welded cap or be filled with clean puddled clay. 

After 5 years of temporary abandonment, a well shall be permanently abandoned and sealed in 

accordance v1ith section ( l) above. Approva 1 of the department sha 11 be obtained for any 

deviations from this requirement. 

(3} Jl.epqrJ.;__ !:.2. ~<!_i::_tmefll. f\ report shall be made to the depart;nent by the owner l'lithin 30 

days after a v1ell has been permanent.ly abandoned or temporarily removed from service. Such 

report shall include a detailed description of location, construction and geologic features, 

and method of sea 1 i ng. The report must be on forms supp 1 i ed by the de pa l'tmf~nt. 

(4) ~te Wells. In addition to the requirements for abandonment of publk water supply 

wells, owners of waterworks shall require the abandonment of all unused, unsafe or noncomplying 

private v1ells located on premises served by their system. Such auandonment ·is required to 

prevent the 11ell from acting as a channel for contamination or vertical movement of water. 

Implementation shall be by local ordinance or water department rule. 

NR 111. 2~ Other Regu i rements. 

(l) Aut]ll~LL~9Jioti_ j:'or .QE_eration of New Systems_. Before a new public 1·1ater system can be 

placed into service, written authorization of the department shall be obtained. To obtain 

authorization the owner shall meet the following requirements: 

(a) An inspection of the facilit·ies shall be made by a representativ(~ of the departrnent 

to determine if construction is in accordance wHh the approved plans and specifications. 

Deficiencies shall be corrected prior to startup. 

(b) The department shall be informed in \'Jriting of the name of the- certified \'iaterv10rks 

operator who will be in charge of the water system. (Note: See NR 108.06(t) and Chapter 

NR 114 for certified operator requirements.) 



(c) A copy of an ordinance requiring the abandonment of all unused, unsafe or noncomplying 

private wells shall be required of the governing body having jurisdiction. The ordinance 

shall.contain the following: 

1. A requirement that all private water supply well or pump installations which will 

not be used currently, or are found to be in noncompliance with Chapter NR 112, or 

wells \·1hich test unsafe, shall be abandoned in accordance with NR 112 by an esta'blished 

date v1hich should not extend beyond one year from date of connection to the public 

system. 

2. Provisions that allow retention of private water supply systems which are found 

to be in compliance with NR 112 with the limitation that the o\'lner must demonstrate 

a need for continued current use. 

(d) A copy of an ordinance establishing a cross-connection conirol program as described 

f n NR 11T.25 sha 11 be submitted to the department. 

(e) Bactcrfo1ogica1 sampling, as required by NR 111.23 (3), shall be completed to 

establish that the water is safe for consumption. 

(2) J3.§J2orts. All watervwrks ownei·s shall submit monthly reports on forms supplied by the 

department to the appropriate district office of the department as required by NR 108.06(4). Reports 

shall include the follol'ling data if applicable: 

(a) daily quantities of water pumped; 

(b) daily quantities of chemicals added to the water; 

(c) daily operation of treatment processes; 

(d) results of chemical, physical or any other tests performed for plant control; 

(e) ground water depth measurements (static and pumping} at least weekly where 

applicable; 
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{f) totals and averages of the above wlwre spaces arP. provided on the report form; 

( g) other data determined necessary by the department. 

(3) Maps. Each ~1aterworks ovmer shall keep current a map of the system which sho~Js the 

size and locat"ion of all faC'ilities and appurtena·nces, such as, 1·1ater mains, valves. hydrants, 

wells or sources, pumping stations, treatment plants and storage facilities. Contour linds or 

ground elevations at intersections shall be shown as well as the overflow elevations of the 

system storage unHs. Any pressure zones shall be delfoeated. Two current copies of this r.iap 

shall be kept on file with the department at all times. 

(Note: Use of standa1'd symbols as sho1·m in A.H.H./\. M8 Distribution Manual is recommended. 

This manual is available for inspection at the office of the department of natural resources, 

the secretary of state's office and the office of the revism· of statutes, and may be obtained 

for personal use from the American Hater lforks Association, 6666 \olest Quincy Ave., Denver, 

Colorado, ao235.) 

{4) ~Jed .QEera!Qr.. All waterworks 01mers shall comply ~1ith the certified operator 

requ'lrements in f·:f~ 108.06 (2) and NR 114. r 

(5) ~uxfilfilJ~ I'2~er. Each waten1orks owner shall insure that minimal service is provided 

during emergencies resulting from failure of power supply, fire~ storm, or similar emergency. 

(6) !leters. Each 1-1atervwrks ovmer shall provide a means of accurately measuring the daily 

quantity of wate1· pumped or delivered. 
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PART 3. GROUND HATER ~ REQUIREMENTS 

FOR DESIGN AND CONSTRUCTION OF FACILITIES 

.1R 111.30 Wells 

{a) All wells shall be terminated above the ground su\'face and the pump d·ischarge piping 

shall be exposed above the ground surface within a building or enclosure. 

{b) All wells shall have watertight construction to such depth as may be required to 

exclude contamination. This shall be below the purwing \'later level except l'lhei'e exempted 

by the department on a case-by·-case basis \'/hen it is shown that the other requ'irements of 

this chapter will be met. 

(c) The protective casing of all wells shall be surrounded with a minimum of 1.5 inches 

of neat cement or concrete grout to the depths indicated in NR 111 .31 and NR 111.32. A 

m1n·lmum o·f 5 feet of grout shall be in contact vrlth the nat.ive geolog·iC formation. 

(d) Water used 1n drilling operations shall not be from a source that will contaminate 

an aquifer. /\ chlorine residual sha11 be ma'intained in the v1ell during drilling operations. 

(e) Test holes to determine geologic formations and \'tater quality and quantity data 

shall be drilled for wells proposed in unconsolidated formations. (Note: In certa'ir1 

areas where geologic data for consolidated formations is not available, test holes may 

be required by the department.) 

(f) Flowing wells shall be provided with valving to control the flow and to prevent the 

erosion of the confining bed; every pn\ct'icable effort shall be made to install the grouted 

castng below the confining bed. 

(g) Materials used as drilling aids, such as drilling muds and foam or other aids shall 

be compounds approved by the department. 

(2) W~LQri}JsLR~g-~ir§me~t:~.· All wells sha11 be constructed by a dd11er registered 

in Wisconsin (sec Sec. 162.04, Wis. Stats.). A Wisconsin Well Constructor's Report shall be 



for~1arded to the department and the owner by the driller immediately upon completion of the 

well. 

(3) Interference Between Util Hy \<1.§JJ_~. \<!hen the department determines that a proposed we 11 

may have a substantial effect on the water levels in one or more wells owned by another water 

u'd 1 'lty. the fo 11 owing procedure sha 11 be fo 11 owed: 

(a) The department shal"I provide the O\'mers of util'ity wells which may be affected by' 

the proposed well w'ith information on its location~ proposed constructional features 

and the anticipated volume of water to be withdrawn. 

(b) If the o~mer of another utility 1·iell wishes to object to the proposed utility 1~ell t 

he shall inform the department in writing of the reasons for his objection within 

thirty days of receipt of the information descr·ibed in (a). 

(c) If notice of objection is filed and good cause~ is shown, the department will hold a public 

hear"ing at which a11 interested parties may present testimony to be used by the department in 

determining if a restriction shall be placed on the volume of water v1ithdra\'ln from the proposed 

we'll or existing util'ity \'le'lls or if approval for the proposed \'lel1 shall be denied. 

(4) Well Sit.es. The suitability of a site for a we'll ·is dependent on geologic and topographic ------
conditions and possible sources of contamination. However, the following general 

requirements must be met: 

(a) The lot or parcel of land reserved for the construction of a well shall have minimum 

dimensions of 100 feet by 100 feet with the well located near its center. These dimensions 

may be modified by the department on a case-by-case basis if it is demonstrated that 

they are unnecessary to fulfil1 the requirements of this chapter. 

(b) Wells may be constructed or replaced on sites in the flood plain outside of the 

floodway provided that the pumphouse floor is 2 feet or more above the regional flood 

elevation. No new well shall be constructed or existing well reconstructed on a site in 

a floodway. (Refer to Chapter NR 116 for floodplain and floodway criteria.) 

(c) Well sites shall be inspected by a representative of the department prior to approval 

of plans. 
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(a) The Pl'otectivc casing shall be ne\'1 pipe produced to /\.S.T.M., /l,-53, /\-106, /1-120; 

A.P.I., 5L., 5LX or A.l·Ul.A. 202 specificutions. No previously usl·d or reclain:ed pipe 

stwl'I be used. 

(b) The protective casing shan havf' the rnini111Lm1 weights and thicknesses given in 

Table l except for the allowable variances outlined in (c) below. Wrought iron pipe 

shall 1ceet A.\'l.~!.11. standurd /\-100. 

Cc) If the protective casing is to be installed \'lithout driving it may have a thickness 

less than indicated in Tuble 1 but shal'I be surrounded by at least 4 inches of grout. It 

sha"Jl have a minimum thickticss of 0.322 inches except in the case of 6-inch clian,eter 

casing 11'11ich shall be a minimum of 0.280 i11ches. 

(d) Liner pipe installed to seal off a caving zone shall be new, unused and nonreclaimed 

pipe, but may have a lesser thickness than given in Table 1. 

(e) All casings and liners shall have additional thickness and weigl1t if standard 

thickness is determined by the department to he ·insuffkient to assure reasonable life 

expectancy or withstand forces to which they may be subjected. 

(f) Casing and liner pipe shall be equipped with drive shoe when driven. 

(g) Casing and liner pipe shall have \'Jelded or threilded pipe joints. 

(h) ·Copies of the above specificat"ions and standarcjs are available for inspection 

at the office of the department of natural resources, the secretary of state's office 

and the office of the revisor of statutr~s, and may be obtained for personal use from 

the American Society for Testing and l·:nterial, 1916 Race St., Philadelphia, Pennsylvania, 

19103, American Petroleum Institute, 300 Corrig<tr1 To1-1er Building, Dallas, Texas, 75201, 

/\n•erican Huter \forks Association, 6Gf,fi \·!est Quincy Ave., Denver, Colorado, B0235. 

(G) Concrete \/all Cq~_tl)_Q.· Concrete v1all casing shall: 

(a) f3e used only in duu v1clls and colkctors; 
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SIZE 
(inches) 

DIM1:ETrn . 
(inches) 

.. ' 
' -· 

Tab 1 e l ---· 
STEEL PIPE* 

TH I CKUESS 
(inches) 

" 

WE I GHT PER FOOT 
(pounds) . 

------~. ---~---~-~---~ \·II TH 

EXTERNAL INTERi'iAL 

-----~-----~ 

6 •id. 6.625 6.065 
8 8.625 7.981 

.. 10". 10.750 10.020 
12" 12.750 12.000 
14 od. 14.000 13.250 
16 16,000 15.250 
18 18. 000 l 7. 250 
20 20:000 19.250 
22 22.000 21. 000 
24 24.000 23.000 
26 26.000 25.000 
28 28. 000 27.000 
30 30.000 29.000 

. _·32 32.000 31.000 
34 34.000 33.000 
36 36.000 35.000 

--------

PLAIN ENDS 
(calculated) 

-~~-~-~·-~--

0 .280 1£3.97 
0.322 28. 55 
0.365 40.48 
0.375 49.56 
0.375 54.57 
0.375 62.58 
0.375 70.59 
0. 375 78.60 
0.500 114.81 
0.500 125. LJ,9 
0.500 l 36. 17 
0.500 146.85 
0.500 157.53 
0.500 168.21 
0.500 '17B.89 
0.500 189.57 

lHREADS 
AND 

COUPLINGS 
(nomi na 1 ) 

. 19.18 
29.35 
41.85 
51. 15 

. 5 7. 00 
65.30 
73.00 

. 81.. 00 

* Abstracted from AWWA Standard for Deep Wells, AWWA Al00-66~ p. 34 & 35. 

'· . 
A copy of the above s ta.ndard ·j s available fol" inspection· at the offi.c;e . 
of the department of natural resources, the secretary of state's oft1ce and the 
office of the revisor of statutes, and may be obtained for personal use from the 
American Water Works Ass~ciation, 6666 West Quincy Ave., Denver: Colorado,_ 80235 . 

.. . .. 
..... . 
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(b) Be reinforced and at least 6 inches thick; 

(c) Be poured in one operation, if possible~ 

(d) Not have a construction joint withi~ 10 feet of original ground surface. 

(7) Pack~rs. Packers shall be of a material that \'l'i11 not impart t<lste, odors. toxic 

substances or bacterial contamination to the water in the well. 

(8) Screens. Screens shall: 

(a) Be constructed of material which vlill not be damaged by chemical action of 

ground \'la. ter or future cleaning operations; 

(b) Have size of openings based on s·ieve analysis of the aquifer materials; 

(c) Be installed and have pumping equipment designed so that exposure above pumping 

level will not occur during 1iorma1 operation. 

(9) Blasting. Approval shall be obtained from the department prior to blastfog v1ithin a 11·el1. 

·Information regarding the procedure, number, size and location of charges shall be submitted in 

writing to the department for approval. 

(10) Chemical Conditioning. Specifications shall include method proposed, equipment, 
• 

chemicals, testing for residual chemicals, disposal of \'/aste, and inlribitors to be used. 

(11) §~g Requirements. 

(a) Neat cement grout shall be cement and water with not more than 6 gallons of water 

per sack (94 lbs.) of cement. Approved additives may be used to increase fluidity, 

reduce shrinkage or control time of set. 
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· (b) Concrete grout may be used where large quantities of materials are required and 

the annular opening is greater than G inches. l~e mixture sl1all consist of cement, sand 

and water in the proportion of one sack (94 lbs.) of cement and an equal volume of dry 

sand mixed ~1ith not more than 6 gallons of clean water. Gravel not laiJ~r than one-half 

inch in siz~ may be included in the proportion of sand. 

(c) Application of Grout: 

" 
(1) For depths in excess of 100 feet, grout shall be installed by means of o. grout 

pump from the bottom of the annular opening upward in one continuous operat'ion until 

the annular opening is filled. For lesser depths, the grout may be allowed to flow 

by gravity through a conductor pipe. The 1ov1er end of the grout pipe shall be 

submerged in grout during the entire operation. 

(2) Sufficient annular opening shall be provided to permit a minimum of 1-1/2 

inches of grout around the protective casing, including couplings, if used. 

(3) Any materials used as drilling aids sha11 be removed from the annular opening 

prior to grouting. 

(4) Prior to grouting thrciugh crev1ced formations, bentonite or similar approved 

materials may be added to the annular opening in the manner indicated for grouting. 

(5) Grout shall be allowed to overflow from the annular opening until such time as 

the dens'ity is the same as that of the grout being placed. The specifications 

shall outUne the method to be used to check the grout density. 

(6) Standby equipment and materials in sufficient quantHies for continuously 

placing gro~t from the bottom upwards in the annular opening shall be available at 

the well site when the primary grout'ing method involves forcing a measured quantity 

of grout down the inner casing by a plug (Halliburton method). 



(7) In individual cases, partial l'lithdra1·1al of the outer casing rnay be necessary 

during grouting to comply 1·1ilh tlR 111.30 (1) (c), The grout level shilll be maintained 

above the bottom of the outer casing durhig the 1·1ithdra1·1a l procedure. 

(8) Plastic pipe is not permitted for use as a conductor pipe. 

(d) Pl'Otective casing shall be providE~d l'lith sufficient centering guides \'1elded to the 

casing to pe1111it unobstructed flo1·1 and unifonn thickness of grout. 

( e) No dri 11 i ng operations or other work in the 1·1e l 'I \'Ii 11 be permitted 

within 72 hc1urs after the groutins1 of casings or 'liners. If quick-setting cement is used, 

this period may be reduced to 24 hours. 

(12) Plumbness and /\lJ9111i<ent Requirement~· 

(a) Every \'1e 11 constructed "in roe k sha 11 be t.es ted for p 1 umlJness and a 1 i gnrnen t by the 

method outlined in A.W.W.A. Standard A-100 or by an equivalent method. The test method shall 

be clearly stated in the specifications. A copy of the A.W.W.A. standard is available 

for inspection at the office of the department of natura 1 resources, the sect•etary of state's 

office and the office of the rcvisor of statutes, and may be obtainecl for personal use 

from the American vlater \forks Association, 6666 \-Jest Quincy Ave., Denver, Colorado, 80235. 

(b) Variance from the vertical of two-thirds the smallest inside diameter of that 

part of the l'.1ell befog tested per 100 feet of depth to the depth of the pump setting plus 

25% sha'll not be exceeded. Also, the well shall allow free passage of a 40-foot section of 

pipe or a dummy to the depth of the pump setting plus 25%. The outside diameter of the 

pipe or duir:my used shall not be more t!wn 1/2 inch smaller than the diameter being tested. 

(c) Kinks and bends 1·1hich prevent setting n 1 inc shaft pu111p to the desired pump setting 

plus 25;:, wi 'll not be approved by the department unless ilcceptcd by the 01mer. 

( d) f\ summnry of the test results sha 11 be sub1rii ttcd to the department prior to 

permnnent pump approval. 
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(13) Yield and Drawdown Test. 

(a) A yield and drawdown test is required, and the method to be used shall be clearly 

indicated in the plan specifications. 

(b) The test shall be performed on every well for a period of at least 12 consecutive 

hours in duration. (Note: It is recommended that the pump test be continued beyond 

12 hours or until the water level stabilizes.) 

(c) The test sha"ll inc'IL1de pumping a minimum of four hours at a rate equal to 

the capacity anticipated for the permanent well pump. 

(d) \>later depth measurements sha1"1 be made at least every one-half hour during the 

tcst'lng period. 

(e) The follO\ving data shal'I be submitted to the department: 

1. static water level; 

2. pumping rate; 

3. drawdo~1 during test; 

4. recovery \'tater ·1eve1 s; 

5. depth of pump setting. 

(f) In addition, samples of \'later shall be collected as required by subsections (16) 

and (17) following. 

(a) Formatfon samples si1ul'; be collected at 5-foot intervals and at each pronounced 

change in formation. 
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(b} ·Geological data shall be recorded on the construction report and the formation samples 

submitted to the Wisconsin State Geolog'ical and Natural History Survey, 1815 University 

Ave., Madison, Wisconsin 53701. 

(a) Wells in which no pump is installed shall be capped by welding a plate to the 

top of the casing. 

(b) During construction, a temporary means of capping sharl be provided to prevent 

debris or any contaminants from entc~ri ng the \\'e 11 . 

(16) Bacteriological Qua"lity. Every new, modified or recond"it·ioned ground water source shall --· -·---·---!.:--~~~~-~ 
be disinfected during or after placement of pumping equipment. Samples for bacteriological 

analysis shall be collected as provided in NR 111.23 (3). 

(a} Every ne1·1 or modHied well slrnll be sampled for complete chemical analysis. 

Reconditioned wells shall be sampled for chemical analysis in cases where changes in water 

quality may occur. The samples shall be collected near the end of the test pumping period 

and submitted as soon as practical to the State Laboratory of Hygiene, Madison. Bottles. 

sampling slips, and authorizi\tion for the sampling may be obtained at a district office of 

the department. 

(b) Detennination of pH shall be made in the field and recorded on the sampling slips. 

(c) Samples for iron analysis must be acidified. 

(d) A minimum of one quart of water is requfred for a complete chemical analysis. 

(a) Observation and test wells shall be constructed in accordance with tl1e requirements 



for permanent 1ve1ls if they are to remain ·in service after completion of ground 1·wtcr 

supply. If not to rc111ain in service, they shall be abondoned in accordance l'lith 

Section NR lll.26. 

(b) Observat'icln and test \'/ells shall be protected at the upper terminal to preclude 

entrance of foreign material. 

NR 111£ Spec_iill He~!.:U.:.e111e_~)j;_Lfor G_t:_Q_U]~_Jl.f:'.J:er_Sou1'c:es Devel_Q.£~..L:L!l._Un~~ol idated Foxrnatio_!_l_~ 

(Sand and Gravel). 

(1) Screened Wells. 

(a) The cased and grouted depth l'lill be dependent on the controlling geologic conditions. 

\~here practical, the grouted cas·ing shall extend to at least 5 feet be'low the normal 

pumping water level and to within 5 feet of the top of the screen. Grouted casing depths 

less than 30 feet will not be approved if suitable alternatives are available. 

(b) Contfouous chlorination and Rll adequate contact time will be requ'ired as a safeguard 

except in cases where the proposed \'/ell construction provides sufficient protection as 

determined by the department. 

(c) Prior to constructing the final \'/ell the owner must have ohtained sufficient land 

or easements around the 1·1ell site to protect the well from potential hazards. Approval 

of the well will not be granted unless adequate protection of the site can be assured. 

( d) If c 1 ay or hardpan is encountered nbove the formation to be deve 1 oped, the i nnei' casing 

and grout shall extend through such materials, but the outer cnsing shall be withdrawn at 

least 5 feet above the clay or hardpan during grouting. 

(e) The outer casing may be entirely ren:oved during grouting, but the grout level shall 

be i\bove the bottom of the casing at all ti1ncs. 

(f) If the well is gravel packed, the gravel shall be acid resistant and free of 

foi'e·ign material, propetly sized, 1·1ashed, and disinfr.cl:cd prior to or during plucernent. 
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(g) A seal to prevent leakage of grout into the gravel pack or screen shall be provided. 

(h) Gravel refill p·ipes and observation pipe~, v1hen used, shall be surrounded by a minimum 

of 1-1/2 inches of grout if installed in the grouted annular opening. Pipes shall be 

incorporated into the concrete pump foundation to a point at least 4 inches above the 

floor, and sha"ll terminate with a threaded cap at least 12 inches above the pumphouse 

floor. 

(a) Continuous chlorination shall be provided. 

(b) Acceptability of the site, as provided in NR rll.30(4}, shal'I be determined prior 

to any intens·ive investigat:lon. 

(c) The area around the laterals shall be under the control of the water purveyor for a 

distance approved by the department. 

(d) The location of all c<dsson construct-ion joints and porthole assemblies shall be 

indicated on the plans. 

(e) The caisson wall shall be of reinforced concrete as provided in NR 111.30(6). 

(f) Provisions shall be made to assure minimum vertical rise of the caisson. 

(g) The top of the caisson shall be covered with a watertight concrete floor. and all 

openings in floor shall be curbed and have overla~ping covers to protect against the 

entrance of foreign material. 

(h) The pump discharge piping shall not be placed through caisson walls. 

(3) Dug_Wells and Springs, 

(a) Dug wells and springs shall be approved only when it is not feasible to develop 
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a dri 1led 1·1ell. 

(b) Plans shall include facilities for continous chlorination and an 

adequate chloi·ine contact tirne Lefore the viater reaches consumers. 

(c) Springs shall be housed in a permanent concrete structure which terminates 

above the grnund surfuce and 1:1hich preve11ts the entry of surface v1ater. 

(d) Dug 1~ells shall be covei·ed by a 1·1atert-ight concrete cover v1hich terminates not less 

than 12 inches above the pel'manent ground surface and shall have concrete casing as required 

in NR 111.30(6). 

(e) The dug well pump discharge piping shall not be placed through the concrete casing. 

(f) The area around the v1cll or spring shall be under the. conti·ol of the 1·1ater purveyor 

for a dis tc111ce apprnved by the department. 

(4) Infiltration Lines. 

( 1 ) 

(a) Infiltration lines will be permitted only when it is not feasible to develop an 

acceptable 11e 11 . 

(b) Plans shall include tacilities for continuous chlorination and an adequate 

chlorine contact time before the water reaches consumers. 

(c) The ai·ea around the 1 ines shall be undel' the control of the \'tiiter purveyor for a 

distance approved by the department. 

Sands tone \fo 11 s. The reriuirements of this subsection apply to forn1ations commonly 

referred to as sandstones in Wisconsin (Lake Superior sandstone, the St. Peter sandstone and 

the Upper Cambrian sandstones). 



(a) Minimum depth of the grouted casing shall be 60 feet. The casing shall be installed 

ton depth of 10 feet below the anticipated pumping water level~ except in cases when the 

department determines that this requirement is not necessary to meet the requ·i1·ements of 

this chapter. 

(b) When the sandstone is overlain by .creviced limestone or shale format·ions, the 

grouted casings shall be installed a minimum of 15 feet into firm sandstone. The department 

shall be contucted for locutions where this type of construction 1·1ill be requ'ired. 

(c) Where the depth of unconsolidated material is more than 60 feet, the protective 

cas ·1 ng sha 11 be seated in firm sands tone where the sands tone is the ·upper -rock 

formation. 

(d) Whefe the depth of unconsolidated material is less than 60 feet and the sandstone is 

the upper rock formation, the department sha 11 be contaced for required depth of grouted 

casing. 

(2) Limest_one Wells. This subsection applies to formations corrrnonly referred to as limestones 

1n Wisconsin (the Niagara dolomite, the Galena-Platteville dolomite, and the Prai~ie du Chien 

dolomite). The following requirements nrc intended primarily for wells located in limestone 

aquifers which are not .overlain by consolidated shale or sandstone fonnations. (Note: When an 

acceptable sandstone aquifer can be utilized, construction of limestone wells should be avoided.) 

(a} Continuous chlorination and chlorine detention tirne sha.11 be required as a safeguard 
l 

for 1 iinestone v1el 1 s when the department determines that additi ona 1 protection is necessary. 

However, chlorination shall not be allowed as an alternative where a well shows evidence 

of contamination and can be reconstructed or replaced. 

(b) Where the depth of unconsolidated mate~ial overlying the limestone is 60 feet or 

gre~ter for a minimum radius of 1/2 mile and. there is no record of sinkholes, quarries, 

improperly constructed wells or outcrops within that area, the minimum depth of grouted 

casing shall be 60 feet. The casing shall be installed to a depth 10 feet below the 

anticipated pumpin~ water level unless the department ~aives this requirement after 

finding it unnecessury in n~eeting the requirements of this chilpter. 
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(c) Where the depth of unconsolidated material is more than 60 feet and only 60 feet of 

grouted casing ·ts requ'lred, the protective casing sha11 be seated in firm limestone. 

(d) Where the depth of unconsolidated material is less than 60 feet at the well site or 

Nithin one-half mile of the well site, the department shall be contacted for minimum depth of 

grouted casing. An inner cas·ing size of at least 12 11 diameter will be required to permit the 

installation of grouted liner at a future date if the water from the well shows evidence of 

contamination. 

(Note: The casing size requirement may be waived by the department if 'it is 

demonstrated that it ·js unnecessary to meet the requirements of this chapter. 

In such cases, a minimum of 100 feet of grouted casing is usually required and. 

where conditions dictate, considerably more than 100 feet will be required.) 

(3) Granite Welh· The department shall be contacted for specific constructional 

requirements for all proposed developments of ~tells in Precambrian igneous and metamorph'ic 

rock (commonly referred to as "granite 11
.) 

(1) §eneral. The following sections cover specific requirements for ground water well 

pumping stations. (See Part 4, NR 111.43, for additional p~mping station requirements.) 

Pumping facilities shall be designed to maintain the sanitary quality of pumped 

wc..t.er. Subsurface pits or pump rooms and inaccessible insta11ations shall not be permitted. 

(2) Site Protection. The station shall be: 

(a) landscaped to lead surface drainage away from the station; the floor shall be a 

minimum of 611 above the finfshed ground surface and at least 21 above the regional 

flood elevation; 

(b) protected to prevent vanda 1 ism (\lld entrance by ani111a 1 s or unauthorized persons .. 

(3) !}l!.1ldil~1.§_. A'll bui'ldings constructed in connect'ion with the station shall: 
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(a) have at least one door opening to the outside; 

(b) have a roof hatch located over the well; 

(c) be of sufficient size to provide ease of access and adequate room for chemical feed 

equ·iprncnt; 

(d) be adequately drained. 

(4) Pu~tatJon Dra'ins. Pumping station druins shall: 

(a) have no floor drain inlet within 2 feet of the well casing; 

(b) be constructed of cast iron pipe within 10 feet of the well casing, except for shallow 

wells \'/here concrete encasement may be required; 

(c) not be connected to storm or sanitary sewers unless there is assurance of no 

backup of \'Jastewater above the pump station floor; 

(d) be a rni1rimum of 25 feet from the well if a gravel pocket is used except that 

greater distance may be required for wells developed in sand and gravel formations. 

(5) Dug Wells and Collectors. Pumping stations shall have. a water'dght concrete floor. All 

openings in the floor shall be curbed and protected against the entrance of foreign material. The 

entrance hatch in the floor shall be located adjacent to and inside of the well perimeter; 

have a curb at least 4 inches high; have the edge of the cover extending down over the curb 

at least 2 inches; and be kept locked when not in use. 

(6) ~Hells. Pumping stations located over dr-i11ed wells shall: 

(a) have a casing extending 12 inches above the floor unless a lower e1evation is approved 

by the department after finding it unnecessar,y to comply with other requiren;ents of this 

chapter. In no cas~ shall an elev~tion of less than 6 inches· be approved (see Fig. 3). 
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(b) have a concrete pump foundation which prevents floor drainage water from coming 

into contact with the inner well casing. 

(c) have a casing extending above the concrete pump foundation so that the casing will 

project at least 1 inch into the base of the pump.· The metal surfaces between the pump head and 

base plate shall be machined or_gasketed to provide a tight seal. A gasket or grout seal shall 

be provided between the base plate and concrete pump foundation. 

(7) ~ubmersib"le Pur~. Hhere a submersible pump is used, the top of the casing shall be 

effectively sealed against entrance of water under all conditions of vibration or movement of 

conductors or cables. The casing shall terminate at least 12 inches above the floor and be 

s urroundcd by a concrete pad to at 1 east 6 inches above the floor. 

(l) pump Ca.pa_~Jties. Figure 2 shall be used for determining pump capacitfos for 

domestic water service only. More detailed engineering studies arc necessary for determining 

pwnp capacities in systems provid"ing water for multiple uses, ·including domestic, commerdal and 

industrial usage and fire protection. (See NR 111.60 (2) for multiple pump requirements.) 

(2) Pump Lubrication. 

(a) Water lubricated pumps are required, except where oil lubricated pumps are 

necessary to prov·ide positive lubrication at deep pump settings. Hov1ever, in no 

' case shall oil lubricated pumps be approved for wells in unconsolidated formations, 

wells with shallow pump settings or wells where the casing does not extend below the 

pumping water level. 

(b) On water lubricated pumps with static water levels deeper than 50 feeti provision 

shall be made for prelubricating the column benrings prior to pump startup. If auxiliary 

power is provided, additional va.lving of the prelubrication water will be necessary. When 

pump backspin is allowed to occur after the motor shuts off the necessity for lubrication 

du1·inu this perird :han be determined by the design engineer and provided if necessary. 
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(3) Motor Pro~ection. Where backspin cnn be expected to occur, a time delay or backspin 

ratchet shall be provided to protect the moior in the event the pump controls are energized 

before the pump stops backspinning. 

(4) Ue11 Vent. Each well shall be vented to the atmosphere by installing a vent p·Jpe which 

terminates in a fine screened 11 U11 bend at ·1 east 24 inches above the fl oar. If the M~ 11 is 

flowing, the vent shall tenninate above the artesian water level or a suitable automatic valve 

shall be provided. (See Fig. 3.) 

(a) Provisions shall be made for measurement of static and pumping water levels 

1n the completed well. (Note: This will usually consist of an electric depth gauge 

or an airline attached to the pump column and an altitude gauge.) 

(b) Inst0llation shall be made in such manner as to prevent entrance of foreign material. 

(6) pj_~charg£__lj_Q~~· Unes wlricll are to be buried shall be designed so that the 1 ine is under 

a continuous pressure head wl1ich is higher than the elevation of the ground surface. The 

following shall be prov·ided within the purnphouse: 

(a) Air-vacuum relief valve. \foll discharge lines v1ith check valves shall have an air

vacuum relief valve installed between the well and check valve. The discharge line from 

the relief valve shall face downward and terminate with a fine screen, at least 24 inches 

above the floor. (See Fig. 3;) 

(b} Meters. All wells shal1 be provided \'lith water meters to determine the quantity of 

water discharged. 

(c) Sampling tap. All pump discharge piping shall contain a smooth end sampling tap. 

Where possible the tap shall be prior to any chemical addition points. 

(d) Check valve or other type of automatically closing valve. 

(e) Shut-off valve. 

(f) Pressure gauge. 

" <. 



(7) Suction Lines. Buried suction lines which, under all operating conditions, are not under 

a positive pressure head which is higher than the elevation of the ground surface will not 

be permitted. 

Hydro-pneumatic or pressure tanks may be approved in the situations described in NR 111.60 of 

this chapter. The following requirements must be met: 

(1) The tank shall be completely housed, or earth-mounded with one end projecting into an 

operating hOuse, to prevent freezing. If the tank is installed below grade, an electrical 

.1 controls and a1r release valves and any appurtenances which could permH water flooding the 

basement and contaminating the 1vater supply shall be extended to at least 24" above grade and 

terminate in a U-bend. 

(2) The tank shall have bypass piping to permit operation of the system while the tank is 

being repaired or painted. 

(3) Each tank shall have an access manhole, a drain, and control equipment consisting of 

pressure gauge, pressure relief valve, water sight glass, automatic air blow-off, and pressure 

or probe operated start-stop controls for the pumps. 

(4) The gross volume, in gallons, of the hydro·,pneumatic tank, shall be at least ten times 

the capacity of the largest pump, rated in gallons per minute. 

(5) An air compressor or other suitable means shall be provided to add air to the tank. 

(6) Each tank shall be identified by stamping shol'ling the manufacturer's name, a serial number, 

the allowable working pressl.lre and the year fabricated. 

(7) The tank shall have a ~-inch minimum side wall and head wall thickness. 

(Note: For safety requirements, consult Chapter 41, Boil er and Pressure Vessel Code, 

department of industry and human relations.) 

NR 111.36 Treatment. 
~~-----~----
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The design_ of treatmellt processes and devices sha 11 depend on cvR 1 ua tion of the nature 

and qU«lfty of .the particular water to be treated and the desired quality of the f'lnished water. 

lowing are the requirements of specific treatment processes. 

(1) l\er_ation. Aeration treatment devices described in this subsection may be used fo1· 

oxtdmtion, separation of gases or for taste and odor control. 

(a) Natural Draft Aeration. The design shall provide that: 

1. \'~ater is distributed uni f<Jrmly over the top tray; 

2. water is discharged through a series of three or more trays \'lith separa t 'ion of trays 

not less than 6 inches; 

3. trays are loaded at rate of l gpm to 5 gpm for each square foot of total tray 

area; 

4. trays have slotted, v1oven wire c: 1 oth or perforated bottoms; 

5. perforations are 3/16 to 1/2 inches in diameter, spaced 1 to 3 inches on centers, 

when perforations are used; 

6. 8 to 12 inches of inert media are used, such as coke or limestone, that will not 

disintegrate due to freezing cycles; 

7. aerated water receives disinfection treatment. 

(b) Forced or Induced Draft Aeration. Devices.shall be designed to: 

1. provide adequate countercurrent flow of air through enclosed aeration column; 

2. be insect-proof and lightproof; 

3. be such that the air intake is located above grade and the air introduced into 

column is passed through insect-tight screen and be as free of dust as possible; 
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4. insure that water outlet is adequately sealed to prevent unwanted loss of air~ 

5. be such that sections of the aerator can be easily reached and removed for 

maintenance. 

(c) fressure Aeration. This method may be used for oxidation purposes H a pilot plant 

study indicates the method's effectiveness; it will not be approved for removal of 

dissolved gases. Filters following pressure aeration shall have adequate exhaust devices 

for release of air. Pressure aeration devices shall be designed to cause a thorough mixing 

of compressed air with water being treated, and shall provide screened and filtered air. 

free of obnoxious fumes, dust, dirt and other contaminants. 

(d) Otlwr Methods of Aeration. Other methods of aeration may be permitted if their 

effect"i venes s is demonstrated and approved by the department. Such methods ·1 ncl ude 

but are not restricted to spraying~ diffused air and mechanical aeration. The treatment 

processes shall be designed to meet the particular needs 6f the water to be treat~d. 

(e) Protection from Wind. Aerators that discharge through the atmosphere shall _be 

protected by being placed in a louvered enclosure designed to provide easy access to the 
I 

interior. 

, (f) Protection f~om Contamination. Aerators that are used for oxidation or removal of 

dissolved gases from \'taters that 1dll be given no further treatment other than chlorination 

shall be protected from contamination from insects and birds and windborne debris or dust. 

(2) Iron a~1d Mang_?nese Control: Iron and manganese control, as used in this subsection, 

refers solely to treatment processes designed specifically for this purpose. The treatment 

process used will depend upo~ the character of the raw water. The selection of treatment 

processes shall meet specific local conditions as det~rmined by en~ineering investigations, 

including chemical analyses of representative samples of water to be treated. The deparbnent 

may require the operation of a pilot plant in order to gather all information pertinent to the 

design: Following are requirements for specified treatment processes. 
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iQ 'l)}ddation may be by aeration, as indicated in subsection (1), or by chemical 

cixid11tion with chlorine or potassium permanganate. 

2. I\ de ten ti on period of 1 /2 to 3 hours. as determ'ined by pilot s tu di es, sha 11 be 

provided follol'ling oxidation by aeration in order to insure that the oxidation reactions 

are as complete as poss·ible. The detention period may be omitted v1here a pilot plant 

study indicates no need for detention and department approval is obta'ined. The 

detention basin shall be designed as a holding tank with sufficient baffling to 

prevent short circuits. Sludge collection equipment is not required; however, the 

floor shall be sloped to facilitate cleaning. Sedimentation basins shall be provided 

when treating water with high iron or manganese content or where chemical coagulation 

is used to reduce the load on the filters. 

3. Lise of rapid rate pressure filters as well as gravity filters may be considered 

for iron and manganese remova 1. Use. however. is subject to the fo 1101·1i ng con di ti ons: 

a. Minimum criteria relative to number, rate of filtration. structural details il.nd 

hydra.ulics, filter med'ia, etc., provided for rap'it1 rate grav'ity filters in NR 111.45 

also apply to pressure filters where appropriate. 

b. Generally, the design filtration rate shall be three gallons per minute per square 

foot of filter area. High or lower rates rnv.y be justified based on in~plant or pilot 

plant studies. 

c. Filter design shall provide for: 

1) loss of head gauges \\!ith a suitable range in head on the inlet and outlet 

pipes of each filter; 

21 an easily readable meter or flow indicator on each battery of filters; a 

fl ow ·1 ndi ca tor ·1 s recommended for each ffl tc"rfog unit; 

3) filtration and back\'iashing of each f'llter indiv·tdual'ly 1·1ith an arningement 

of piping as simple as possible to accomplish these purposes; 



4) mirrlmum side wa11 she·11 height of 5 feet (Note: a corresponding reduction 

in side wa11 height may be approved 1•1here proprietary bottoms permit reduction 

of the gravel depth); 

5) wastewater collection 18 inches above the surface of the media; 

6) an underdrain system to efficiently collect the filtered water and 

distribute the backwash; 

7) backwash and air relief valves terminating 1·1ith an air break at least 24 inches 

above the floor. 

(b) Rern_QyfilLLime Processes. (See subsection (3) (a) following for requirerr,ents.) 

(c) RemovQ.UY Uni~ Usj_!J.g_P..Q.!_ass i um Permangana_!.~_~enerati otl'.'_. This process 1 consisting 

of a continuous feed of potassium permanganate to the influent of a ma.hganese greensand f'ilterj 

1s more applicable to the removal of iron plus manganese than to the removal of iron only 

because of economic considerations. As an alternate method, application of the potassium 

perma.nganat.e to the greensand on a 11 ba.tch 11 basis nmy be considered. The following apply: 
t 

1. The permanganate shall be applied as far ahead of the filter as practical; 

2. Other oxidizing a.gents or processes. such as chlorination or aeration, may 

be used prior to the permanganate feed to reduce the cost of the chemical; 

3. Normal filtration rate shall be 3 gpm per square foot; 

4. Normal wash rate shall be 8 to 10 gpm per square foot; 

5. f\'l r washing -may be provided. 

(d) 1~!1J.9_V<11-1.:J:: Ion Exc~an9~. This process of iron and manganese removal shall not be 

usNl un 1 ess p'il ot p 1 ant s.tud·I es have demonstrated that satisfactory removal eff i ci enci es 

can be continuously provided. There must be no oxidation of the iron or manganese prior 

to the process. (See subsection (3) (b) follo1·1ing for requirements.) 
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(e) ~egues_tr_ation. This process is suitable only for lo\'/ contents of fron and manganese, 

generally 1.0 mg/1 or less. Where phosphate ~reatment is used~ chlorine residuals shall be 

maintained in the distribution system. In addition: 

1. The point of appl'ication shall be prior to any aei'ation or oxidation and as far 

upstream as practical from the chlorine application. 

2. A positive displacement type feeder equipped vii.th an anti-s·iphon valve shall be 

used. 

3. Chemica'ls for new or existing installations shall be approved by the department. 

4. Stock phosphate solution shall be d·isinfected by. carry'ing approximate'ly 10 mg/l 

chlorine residual. 

(3) Softenj1~9.· The softening process selected shall be based upon the chern'ical qualities of 

·the ra\'I water. the desired finished \'la.ter qua1ity, the requil'ements for disposal of s·1udge or 

brine wastet the cost of plant and chemicals, a.nd plant location. Applicabil'ity of process 

chosen shall be demonstrated and discussed in detail in the engineer's report. In areas of 

very hard water the sodium 1eve1 s in cation exchange softened via ter sha 11 be considered in 

selecting the treatment process. Following are requirements for specific processes: 

(a} ·Lime-Soda Process. The applicable design standards for lime-soda softening of 

ground 11ater are the same as those for conventiona 1 cl arification-fi ltrati on surface 

water treatment plants, except that the minimum settling time can be reduced to two 

hours. Where softening is included in the surface water treatment process, the 

clarification criteria shall govern. (See NR 111.44 for criteria pertaining to softening 

with solids contact units and NR 111.45 for filtration requirements.) In addition: 

1. Mechanicill sludge removal equipment shall be provided in the sedimentation 

basin. 

2. Determinations shall be made for the carbon d1ox1dc.content of the raw water. 

(Note: \>Jhcn concentrat'ions exceed 10 nri 11 i grams per 1 Her, the economics of remova 1 
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by aeration as opposed to removal with lime should be considered. (See NR 111.36(1) 

for aeration requirements.) 

3. Equipment for stabilization of water softened by the lime-soda process is 

required. (See NR 111.56 for stabilization requirements.) 

4. Provisions shall be included for proper disposal of softening sludges. (See 

NR 111.86 for design requirements.) 

5. The use of excess lime shall not be considered an acceptable substitute for 

chlor'lnation or any other approved method of disinfection. (See NR 111.53.) 

(b) Ion~ch~Q.9.§:.1.t9.S'.ess. Iron, manganese, or a combinat'ion of both in the oxidized 

state or unox·idized states may cause resin foul'ing in the ion exchange process. Pretreat-

ment shall be required whenever the content of iron, manganese, or a combination of both 

is one milligram per liter or more. In specific instances, the department may also require 

pretreatment 1·1here lesser amounts exist. In add'ition: 

1. The units shall be of pressure or gravity type~ of either an upf1ow or downf1ow 

.design, using automatic or manual regeneration. (Note: Automatic regeneration is 

suggested for small plants.) 

2. The design capacity for hardness removal shall not exceed 20,000 grains per 

cubic foot when resin is regenerated with 0.3 pounds of salt per kilograin of 

hardness removed. 

3. The depth of the exchange material shall not be less than 3 feet. 

4. The rate of softening shall not exceed 7 gallons per square foot per 

minute, and the backwash rate shall be 6 to 8 gallons per square foot per minute. 

5. The free board v1il 1 depend upon the specH'ic grav'ity of the media and the 

direction of water flow. 
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6. The bottoms, strainer systems and support for the exchange materials shall 

conform to cr'iteria provided for rapid rate gravity filters in NR 111.45. 

7. Facilities shall be 1nc1uded for even distribution of the brine over the entire 

surfacP. of both upflow or downflow un"its. · Backwash. rinse and air relief discharge 

pipes shall be installed in such a manner as to prevent back-siphonage. 

8. A bypass shal"I be provided around softening units to produce a blended \•tater 

of desirable hardness. Meters shall be installed on the bypass line and on each 

softener unit. An automatic proportioning or regulating device and shut-off valve 

sha11 be provided on the bypass line. The depa.rtment may require treatment of 

the bypc'<ssed water to obtain accepta.b 1 e 1 eve ls of iron or manganese in the 

fin·ished \'tater. 

9. Haters having 5 units or more turbidity shall not be applied directly to the 

cation exchange softener. Silica gel materials shall not be used for waters having a 

pH above 8.4 or when iron is present. When the applied water contains a chlorine 

res·idual the cation exchange material shall be <i. typt~ that is not damaged by residual 

chlorine. Phenolic resin should not be used. 

10. Brine storage tanks must conform to the following requirements: 

a. The wet storage tank shall be designed to hold at least l 1/2 times the volume 

of salt delivered to pemit refill before the tunk is completely empty. The volume 

of both salt and brine storage to be provided will depend upon the size of the 

plant; the proximity and assuredness of the salt source, and the method of 

delivery. 

b. The storage tank shall be isolated from possible sources 

of contamination, specifically: 

1) it shall be properly covered and equipped with manholes having 

watert·ight covers to prevent entry of surface runoff; 



2) overflows and vents shall be designed in accordance with NR 111.62(4) 

and NR 111.62(6)t respectively; 

3) the water for filling the tank shall be d·istributed over the entire 

surface of the tank by p·ipes at least 2 pipe diameters above the 

maximwn liquid level in the tank or be protected from back-siphonage; 

4) the underdrain collection system shall be covered with a screen or 

perforated plate to allow brine but not salt to pass through. 

c. A sampling tap shall be provided on the brine discharge line in order that 

the concentration of brine can be determined. A suitable means for measuring 

the volume of brine used for regeneration shall be provided. 

(Note: It is reconnnended that the inter·ior concrete surfa.ces of brine storage 

tanks be painted with a salt-resistant sealing compo~nd or paint to prevent 

det8ri orat·I on.) 

11. BrinejiQ_stes .. (See NR 111.84 for requirements.) 

12, Samplt.Q.9...Jl.!.lSLJestinil_. Smooth-end sarnpl·ing taps shall be provided for control 
' 

purposes. Taps shall be located on each raw water source, each treatment unit 

influent and en.ch treatment unit effluent. Testing equipment shall be provided to 

adequately control the treatment process at all plants. 

13. Stabilization. Water from ion exchange treatment plants shall be stabilized 

as required in NR 111.55 (4). 

r 
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PART 4. SURFl\CE l·/ATER - REQUIREMENTS 

FOR DESIGN AND CONSTRUCTION OF FACILITIES 

NR 111.40 General Requirements. 

The source of water selected shall provide the highest quality water reasonably available v1hich, 

with appropriate treatment and adequate safeguards, will meet the drinking water sta11dards in HR 111 .22. 

Mitrimum treatment shall include disinfection, coagulation, sedimentation and filtrat"ion. The design 

of the treatment processes, equipment and structures shall depend on an evaluation of the nature 

and quality of the particular 1~ater to be treated. Variations from· the design criteria may be 

approved by the department in cases where experimental, p-ilot or fu11 scale studies have demonstratrated 

that acceptable results can be obtained. 

tIB.JlL!Llnta kes ._ Intake structures sha 11 provide for: 

(1) velocity of flmv .25 to .50 fps through the inlet structure so that frazil ice 1·1ill be 

held to a. minfo1um; 

(2) l'lithdra\'lal of \·later from the depth of the best water quality; 

(3) inspection manholes every l ,000 feet for pipe sizes large enough to permit visual 

inspection; 

(4) adequate protection aga.inst rupture by dragging anchors, icet and other activity; 

(5) locations referenced by permanent monuments. 

NR_llJ~2 Shore \·~1.12:_ Shore v1ell structures shall: 

(1) have motors and elec'trical controls located above grade and flood level; 

(2) be accessible for operation and service; 

(3) be designed to prevent flotation; 

r 
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(4) be equipped with removable or traveling screens before the pump suction well; 

(5) provide chlorination or other chemical addition facilities for raw water transmission 

mains; 

(6) have the intake valved with provisions for backflushing and testing for leaks; 

(7) have provisions for controlling surges. 

I 

The foregoing requirements may be waived by the department on a case~by-case bas·is if it is 

demonstrated that they are not necessary to fulfill the other 1·equirernents of th·is chapter. 

(1) Gener<J_. Pumping facil"ities shall be designed to maintain the sanitary quality of the 

water being pumped. All rav1 or finished water pump stations shal"I: 

(a) have adequate space for the installation.of additional units, if needed, and for 

the safe servicing of all equipment; 

(b) be durable, fire and weather resistant, and have outward opening doors; 

{c) have a floor elevation at least 6" above the finished grade and at least 24" above 

the regional flood level. Below grade installations will be permitted only if the terrain 

at the site is such that a gravity drain system can be provided; 

(d) have all floors drained without impairing the quality of \'later being ha.ndled; 

(e) provide a suitable outlet for drainage from pump glands 11ithout discharging onto the 

floor. 

(2) SuctiOJ.! .. J{~ll_. Suction \'1ells> including installations v1here the pumps are "installed on top 

of a reservior, shall: 

(a) be watertight. 



· {b) have bottoms sloped to permit remova 1 of water and entrained sol ids. 

(c) be vented by means of o. pipe or other: device terminating in a screened u-bend ilt 

least 24" above the floor. 

(d) have curbs a minimum of 4" around all access opetrings, pipes, and other 

equipment which extend through the top of the suction well. Access openings shall 

have covers which overlap at least 2". 

(3) £.r:.t~.1.Rment Servici_t]R· Pump stations shall be provided l'lith: 

{a) crane-ways, hoist beams, eyebo1ts, or other facilities necessary for servicitig 

or remova 1 of pumps, motors or other hevv.Y equ ·j pment; 

( b) open'ings in floors, roofs or whei·ever needed for removal of heavy or bu 1 ky 2qu ·i pment. 

(4) 2-!.c?itt'~Y..£..?Jl!J:add~~.. Stain1ays or ladders shall be prov·ided betwer.n all floors and 

in pits or conipartJnents v1hich must be entered. 

(Note: Applicants are also advised to consult requirements in applicable local and state codes.) 

(5) Heating_. Adequate heating shall be provided for the safe and efficient operation of the 

equipment. (Note: In pump houses· not occupied by personnel, only enough heat need be provided 

to prevent freezing. Applicants are also advised that other requirements may exist in local 

and state codes.) 

(6) ·ventilation_. (Ventilation for all pumping stations will be governed by applicable local and 

state codes.) 

(7) Q~jdificatio1:!_. Means for dehumidification shall be provided in arens where excess moisture 

could cause safety hazards or damage to equipment or piping. 

(8) .LJ .. 0_bJ:Jn9.· Pump stations shal"I be adequate"ly 1 ighted. (Reference should be made to the 

.National Fire Code, Vo"lume 5, Electrical, and relevant state codes. Note: A copy of Volume 5 

of tlir2 Fire Code is avanable for inspection at the officr. of tt1e department of natural resources, 



4-4 

the secretary of state 1 s office and the office of the revisor of statutes, and may be obtained for 

personal use from the National Fire Protection ~ssociation, 470 Atlantic Ave., Boston, Nass., 02210.) 

(9) ~anitar~1d Other Conveniences. All pumping stations shall be provided with potable 

water, lavatory and toilet facilities ~~J?.l unoccupied automatic stations or where such 

facilities are available elsewhere. Plumbing shall be installed in a manner to prevent contamination 

of the public ~1ater supply. Hastes shall be discharged in acco1'dance 1<1ith NR 111.81. 

(10) Pumpj_. Pumping stations shall: 

(a) have at least two pumping units except where additional pumping stations which can meet 

the peak demand are available or where the department determines that ample time will be 

availab'le between pumping periods for necessary repairs. If only two units are provided, 

each shall be capable of carrying the peak demand. If more than two units are installed, 

they shall have sufficient capacity so that any one pump can be taken out of service \·1ith 

the remaining pumps ca pa bl e of carrying the peak demand. 

( b) have co~tro 1 s for proper alternation where two or more pumps are ins ta 11 ed. Provis; on 

shall be made to prevent operation of the pump during the backspin cycle. All electrical 

controls shall be located above grade. 

(c} provide a power supply from at least two 
1 
independent sources or from a standby, 

auxi1 iary power source. 

• 
(d) provide a prelubrication line with a valved bypass around the automat·ic control and 

backflow protectiont if appropriate, whenever automatic prelubrication of pump bearings 

is necessary and an auxiliary power supply is provided. 

(11) Suction Lift. Suction lift shall be allowed only for distances of less than 15 feet 

and \~here provision is made for priming the pumps. Suctfon 1 ift shall not be permitted if 

used l'rith buried piping carrying finished water. 

(12) Priming_. Prime \'later shall not be of lesser sanitary quality than that of the water 

being pumped. Means shan be provided to prevent backflol'I. \foen an air-operated ejector is 

used, the screened intake shall draw clean air from a point at least 10 feet above the qround 



or other source of contamination, unless the air is filtered by apparatus approved by the 

department. Vticuu1n priroinn mily be used, 

(13) /1ut_~~"l_t.~~~an_c!_Re~1o_t_~~CJ!lj~ro1_l_£rj__s_~<!_tj_Q!J~-· A11 aut.omiltic stations shall be provided 1·1ith 

automatic signal·ing appili'<ttus 1·1hich 1·1ill 1·cpurt purnp operation (on-off) to the main station 

ilnd shall also provide pressure monitoring if a sep;1rate pressure zone is established. All 

rerr.ote controlled stations sl1all be clectrica1ly operated and conti·olled and shall have reliable 

signaling apparatus. Installation of electrical equipment shall conform ~lith the National 

Fire Code, Volume 5, Uecti'icul. (Note: See NR 111.74 for booster pu111ping facilities in the 

distribution system.) f\ copy,· of Volume 5 of tile Fire Code is avai'lable for inspcct'ion at 

the office of the depllrtment of natural resources, the secretary of state's office and the 

office of the revisor of stu1..utes, and may be obtained for personill use from the Hational Fire 

Protection Association, 1170 /\tlant'ic Ave., Boston, !lass., 02210. 

{a) Valves. Pumps shall be adequiltely valved to permit satisfactory operation, 

maintenance, anJ repair of the equipment. If foot valves i\re provided, they shall 

have a nr.t valve area of ilt least 2-1/2 times the area of the suction pipe and shall be 

screened. Each pump shall have an autor.1atica"lly closing valve or check va·lve on the 

discharge side between the pump and shutoff valve. 

(b) P~q_. Piping shall be protectrd against surge or 1·mtcr hammer. Tn Jddition, each 

pump shall lwve an individual suct.-ion line or lines so manifolded that they insure sirnilar 

hydraulic and operation conditions. 

(c) Giluoes and !lete1's. --r·*"--------· Eoch purnp shill] have i\ standard pressure gauge on its discharge 

line and have a compound pressure 9,111gc on its suction line. \·!here suction or discharge 

headers arc utilized only one gauge is required on each header. In addit"ion, the station 

shall have indicating, totalizing and .recording metc1·ing of the total 1·1ate1' pumped. 

(lfote: D·lscharge rressure recordin~J devices are rcco11rnended at the larger stations.) 

(cf) \·l<t tcr Sea 1 s, \·later seals shall not be suppl·ied 1/ith 1<1<tter of a ·1esser sanitary 

qua 1 ity than that of th<~ \'IJ ter bci nD purnped. l·Jheru p11111ps a re sen l eel with pot.ab 1 e 1·1a ter 

and are p11111ping 1·1ater of lcsse1· sanitary quality tlte 1•1ater s11pply shall: 
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1. be provided with a break tank open to atmospheric pressure; 

2. hi1Ve an air g«p) at least 6 ·inches or t1~0 pipe diameters, whichever is greater, 

betwer.rn feeder 1 i ne and spi 11· 1 i ne of the tank. 

(Note: ftl~~~Lgf P·ipiJ19.· ln order to facilitate identification of pip'ing in waterworks, 

pumping stations and plants, it is recommended that the fol lol'ling color scheme be utilized 

for purposes of standardization: 

(a) lfoter Lines ----·-

Raw 

Settled or Clarified 

Finished or Potable 

Alum 

Amrnon·!a 

Carbon Slurry 

Chlorine (Gas and Solution) 

Fluoride 

Ume Slurry 

Potassium Permanganate 

Sulfur Dioxide 

{c) Waste Lines 

Back•,·1ast Waste 

Sludge 

Sewer (Sanitary or Other) 

Color 

Olive Green 

Aqua 

Dark Blue 

Orange 

Hhite 

Black 

Yellow 

Light Blue with Red Band 

Light Green 

Vio.let 

Lt. Green with Yellow Band 

Light Brown 

Dark Brown 

Dark Gray 



Cornptessed Afr Dark Green 

Gas Red 

Other Lines Light Gray 

(e) If the situation develops where two colors do not have sufficient contrast ~o easily 

d'ifferentiate between them, it is suggested that a 6 11 band of a contrasting color be 

painted on one pipe at approximate'ly 30" ·intervals. The name of the liquid or gas may 

also be painted on the pipe. In some cases it may be advantageous to paint arrows 

indicating the direction of flow.) 

NR 111.44 Clarification. 

Plants designed for processing surface waters shall provide duplicate units for flocculation and 

sedimentation and be constructed to permit units to be taken out of service without disrupting 

operation. (Note: In certain cases it may be des"irable to design the piping to permit operation 

of basins in series or parallel.) The following specific requirements shall also be met: 

{1) Pretreatment. Haters contafoing high turbidity or having unusual treatment requirements 

may require pl'etreatment~ usually sedimentation or detention either vrith or without the addition 

of chemicals. 

(a) Basin Desiqn. Sedimentation basins shall have a means for sludge removal. 
---·-~ 

(b) Inlet. Incoming water shall be dispersed across the full width of the line of travel 

as quickly as possible; short circuiting shall be prevented. 

(c) .12,Y,Eass. Provisions for bypassing sedimentation basins shall be included. 

(d) Detention Time. 
----·--~--

Three hours detention is the minimum period required for sedimentation; 

greater detention may be required in individual cases of chemical pretreatment. 

(2) Mixing (Flash oi: Rapid). Mi>dng shall mean the rapid d·ispersion of chemicals throughout the 

water to be treated, usua"lly by violent agitation. 



{ij} ~· Basins shall be equipped with rnechan"ical mixing devices unless other 

tnet~wds, such as baffling, or injection of chemica·1s at a point of high velocity, are 

approved b,y the department after determining that the other requirements of this 

chapter will be met. (Note: Variable speed drive equipment is recommended.) 

(b) Mixing_. The detention period for mechanical mixing shall be as short as possible 

depending upon the velocity gradient provided by the mixing units. 

(3) Flocculation (Slm~ MixinSJl. Flocculation shall mean the agitation of 1·.iater at low velocities 

for long periods of time. 

(a) ~1 0e2_L<JI!..· Inlet and outlet des·ign shall prevent short circtrit·ing ·and destruction of 

floe. A drain shall be provided. 

(b) Detention. Minimum flow-through velocity shall be not less than 0.5 nor greater than 
--~--- ' 

1.5 feet per minute with a detention time for floe formation of at least 30 minutes. 

(c) I9l!_i12!.11en~. Agitatoi·s shall be driven by variable speed drives or other means l'lhich 

vary the peripheral speed of paddles in the range of 0,5 to 2.0 feet pr::r sr::cond. Uniform 

mixing shall be provided to prevent settling in the flocculation basin. 

(d) .E.iPJ.lli!.· Flocculation and sedimentation bas'ins shall be as close together as possible. 

The velocity of flocculated 1·1ater through pipes or conduits to sett'lin9 basins sho.11 be not 

less than 0.5 nor greater than 1.5 feet per second. Allowances shall be made to minimize 

turbulance at bends and changes in direction. 

(e) Other Desiilll2._. Baffl·ing may be used to provide flocculatfon only afte1· consultation 

with and approval by the department. The design shall be such that the velocities and flows 

set forth in this section will be maintained. 

{4) i.fldimentatioD_. Sedimentation shall fol101~ flocculation. The detention time for effective 

clarific0.tion is dependent upon factors related to basin design as well as the nature of the 

l'aw wt1ter, such as turbidity, color and colloidal matter, and ti"!Ste and odor causing compounds. 
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(a) Q.§.~i__91.LlJli1e. Plants l'lith conventional sedimentation shall provide a minimum of four 

hours of settling time. 

(b) J.lll£!._j)evices. In.lets shall be designed to distribute the v1ater equally and at unHorm 

velocities. A baffle shall be constructed across the basin, close to the inlet end, and 

project several feet below the water surface to dissipate inlet velocities and provide uniform 

flows across the basin . 

. (c} Ou.!l~_t_g~vice2_. Outlet devices shall be des·lgned to maintain velocities suitable for 

settling in the basin and to minimize short circuiting. 

(d} Weil' Overflm·1 Ra.~~· The rate of flow over the outlet weir shall not exceed 20,000 gal"lons 

per day per foot of weir length. If submerged ports C\l'e used as an a1ternate foi· overflow 

weirs, they should be not lOl·/el' than three feet bel01·1 the flov1 line. 

{e) ~~· Basins shall be provided 1·1ith a means for de11atering. Basin bottoms shall 

slope toward the drain. 

(f) Co.~r1.· Covers or superstructures are required o.t all plants. \'!here covers are used, 

manholes shall be provided as well as drop light connections so that observation of the floe 

can take place at the inlet, midpoint and outlet of the basin. 

(g) Vel_oci.b'.'... The velocity through settling basins shall not exceed 1.0 foot per minute. 

The basins shall be designed to minimize short circuit"ing. Baffles shall be provided if 

determined necessary by the department. 

{h) Overfl_~M. An overflow weir (or pipe) shall be installed which 1~ill establish the 

maximum water level on top of the filters. It shall discharge with a free fall at 

a location where the discharge will be visible. 

(i) Saf.Q.!i· Guard ITils shall be installed around openings Hhich may be hazardous to 

maintenance personnel. (Note: State safety requirements should be consulted.) 
'· 

(j) S1u!J.9_E;.. Co_:iJ_gg:fiQfl· (Mechan'ical sludge collection equipment is recommended.) 
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(k} ~htilll_~-~l· Facilit·ies for disposal of sludge are required by the department. 

P1·ovision shall be made for the ope1·ator to observe and sample sludge being withdratvn from 

the' unit. {Note: Hefer to NR 111.87 for additional specific requirements for sludge disposal.) 

(1) Cross Connection fontrol. Protection shall be provided for al1 potable \~ater lines used 

to backflush sludge lines and basins or for other purposes if potable water could become 

contaminated by nonpotable water. 

(5) ~l:ljs Contact Unit. Units designed for combined softening and clarification wi1 l only be 

permitted if specifically approved by the department .. Units shal1 be designed for the maximum 

uniform rate and be adjustable to changes in flov1, v1hich are less than the design rate, and for 

changes in water characteristics. A minimum of two units is required unless this requirement is 

waived by the depa1·tment after a showing that it is not necessary to meet the other requirements 

of this chapter. 

(a) .Instal1at'ion of ~meryt. Supervision by a representative of the manufacturer shall 

be provided 1·1henever mecha.nica·1 equipment is installed <rnd, also, <i.t the time of initial 

opera t ·ion. 

(b) Q~rating Eguipment. Laboratory equipment to control the treatment process shall 

be provided at ti.11 1·1atr.rworks. In addition, sampling taps 1·rith adequate piping located 

to permit the collect~on of samples of water from critical portions of the units shall 

be provided, 

(c) Chemical_ Feed. Chemicals shall be applied at points and by means l'lhich insure 

satisfactory mixing of the chemicals with the water. 

(d) Mixing_. Mixing devices employed shall be constructed to provide adc~quate mixing 

of the raw water with previously formed sludge particles, and to pr~vent deposition 

of solids in the mixing zone. 

(e) flQ.££:~!.Ja~ion. Flocculation equipment shal 1 be adjustab·le; provide for 

coagulation to occur in a separate chamber or baffled zone within the u11it; and 

provide a flocculation and mix"ir19 period of not less than 30 minutes. 
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(f) Sl ug.9._e Concentrators. The equipment sha 11 provide either intern a 1 or externa 1 concentrators 

in order to obtain a concentrated sludge with a minimum of wastewater. 

(g} 2..ll!Si~qe Removal. Sludge removal design shall provide: 

1. sludge pipes not less tlian three inches in diameter, arranged to 

facilitate cleaning; 

2. entrance to sludge withdrawal piping to prevent clogging; 

3. valves located outside the tank for accessibility; 

4. facilities for an operator to observe or sample sludge being withdrawn from the unit. 

(h) Cross-connections. Blow-off outlets and drains shall terminate and discharge 

at places approved by the department. Cross-connection control shall be included for 

all potable water lines such as those used to backflush sludge lines, flush basins if 

potable v1ater could become contaminated by nonpotable v1ater. 

(i) _!?etention Period. The detention time shall be established on the basis of the raw \'later 

characteristics and local conditions that affect the operation of the unit. Based on 

design f1ov1 rates, the minimum detention time shall be t1·to hours for suspended solids 

contact clarifiers, and one hour for the suspended sol ids contact softeners. 

(j) Susp~ended Slurr:t. Concentrate. Softerrlng unHs shall be designed so that continuous slurry 

concentrates of one percent or more, by weight, can be effectively maintained. 

{ k) Hater Losses. -----·-

1. Units shall be provided with suitable controls for sludge withdrawal. 

2. Tota"! water losses shall not exceed 5 percent for clarifiers or 3 percent 

far softening units. 

3. Sol ids concentration of sludge discharged to \'lastc shall be at "least 3 percent 

by weight for clarifiers and 5 percent by \'/eight for softeners. 
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(f) .Sludg.§._Concentrat_or~. The equipment shal'I provide either internal or external concentrators 

in order to obtain a concentrated sludge with a minimum of wastewater. 

(g) §ludge_ RemQ.Y2..l· Sludge removal design shall provide: 

1. sludge pipes not less than three inches in diameterj arranged to 

facilitate cleaning; 

2. entrance to sludge withdrawal piping to prevent clogging; 

3. valves located outside the tank for accessibility; 

4. facilities for an operator to observe or sample sludge being withdrawn from the unit. 

(h) fross-connections. Blow-off outlets and drains shall terminate and discharge 

at places approved by the department. Cross-connect·ion control shall be included fol' 

all potable water lines such as those used to backflush sl·udge lines, flush basins if 

potable 1·1ater could become contaminated by nonpotable water. 

(i) Q~JentiQJlPeri2_,i_. The detention time shall be established on the basis of the raw ~1ater 

characteristics and local conditions that affect the operation of the unit. Based on 

design flow rates, the minimum detention time shall be two hours for suspended solids 

contact clarifiers, and one hour for the suspended solids contact softeners. 

(j) SusJ?_ended Slurry Concentrate. Softening writs shall be designed so that continuous slurry 

concentrates of one percent or more, by 1·1eight, can be effectively maintained. 

1. Units shall be provided with suitable controls for sludge withdrawal. 

2. Total water losses shall not exceed 5 percent for clarifiers or 3 percent 

for softening units. 

3. Solids concentration of sludge discharged to waste shall be at least 3 percent 

by weight for clarifiers and 5 percent by weh1ht for softeners. 
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(1) )fo1rs_g.r__Qrjfic_es. The units shall be equipped Nith either overflow weirs or orifices. 

Weirs shall be adjustable, at least equivalent in length to the perimeter of the tank, 

and constructed so tlia t surface 1·1a ter does not travel over 10 feet horizontally to the 

collection trough. 

(m) }j_gir or Orifi~~-Loadi.!2.[. Heir loading shall not exceed 20 gallons per minute per 

foot of weir length for units used for softeners, or 10 gallons per minute per foot of 

~eir length for units used for clarifiers. Orifices shall produce uniform rising rates over 

the entire area of the tank. 

(n) l!J2f.lov,L_~~~t~s. Unless supporting da.ta is submittc~d to the department and an 

exception granted, the fb11ovling rates shall not be exceeded: 

l. 1.75 gallons per minute per square foot of area at the slurry separation 1 ine H 

units are used for softeners, 

2. 1.0 gallon per minute per square foot of area ai the sludge separation line if 

units are used for clarifiers. 

NR 111.45 Filtration. -------·--

The application of any type of filter and media must be supported by 1>1ater quality data representing 

a period of use sufficient to clwracterize any variations in water quality. Experimental or pilot 

plant freatment stl1d.ies may be required to demonstrate the applicability of the method or rate.of 

filtration proposed. Pressure filters will not be approved for surface water applications. The 

following specific requirements must be met: 

(1) Rapid Rate~Gravitv F"ilters. 

{a) frett~2.!!!1ent .. Rapid rate gravity filters shall only be utilized after coagulation, 

flocculation and sedimentation. 

(b) l:l!1.!!l~2:· At least tHo filter units shall be provided. Provisions shall be made to meet the 

ma>dmurn day demand at the '1pproved fi"ltration rate with one fi_lter out of service. 
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{c) .r0_te of Fjltrat'ion. The permissible rate of filtration shall be determined after 

ci::n1s1deration of such factors as raw 1·1ater quality, degree of pretreatmei1t provided, filter 

mt!iifo, water qua 1 ity contro 1 parameters, competency of operating personne 1 and other factors 

required by the department. In all cases the filtration riJ.te shall be proposed 

by the design engineer and approved by the department prior to the preparation 

of final plans. 

( d) Structura 1 Details and Hyd rau l "ics. The filter structure sha 11 be designed to pro vi de: 

1. vertical walls within the filter; 

2. no protrusion of the filter walls or other structures into the filter media or 

the area between the top of the media and the high water line during backwashing; 

3. cover by superstructure; 

4. head roorn to permit normal inspection and operation; 

5. minimum filter depth of 8 1/2 feet; 

6. minimum water depth over the surface of the media of three feet; 

7. trapped pipe or conduit effluent to prevent backflow of air to the bottom of the 

fi1ters; 

B. prevention of floor drainage to the filter with a minimum 4-inch curb around the filters; 

9. prevention of flooding by providing. overflol'I if this is not provided in a 

pretreatment 4nit; 

10. maximum velocity of treated 1vater in the pipe and conduits to the filter of two 

foet per second; 

11. cleanouts and straight alignment for influent pipes or conduits where solids loading 

1s heavy or following lime-soda softening; 
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12. \'tashwater drain capacity to carry maximum backwash flow; 

13. walkways around filters not less than 24 inches wide; 

14. safety handrails or walls around the filter areas adjacent to \valkways. (Note: 

Consult local and state codes for requirements.) 

{e) .\:Lashwa~]l:~!lhs. lfashwater troughs shall be so designed as to provide: 

(f) 

1. a bottom elevation above the maximum level of expanded media during washing; 

2. a top elevation not exceeding 30 inches above the filtef surface;. 

3. a 2-inch freeboard at the maximum rate of wash; 

4. a top or edge which is level; 

5. spacing so that each trough serves the same number of square feet of filter area; 

6. ~ maximum horizontal travel of suspended particles not exceeding 3 feet in 

reaching ·the trough. 

Filter Media. 
~-··-·-·--

1. Sand - The media shall be clean silica sand having a depth of not less than 

24 inches and not more than 30 inches; an effective size of from 0.45 mm to 0.55 nm, 

depending upon the quality of the raw via t.er; and a uniformity coefficient not greater 

than 1.65. 

2. Anthracite - Clean crushed anthracite or s~nd and anthracite will be approved if 

supported by experimental data obtained from the proj~ct. Anthracite used as the only 

med·ia shall have an effective size from 0.45 1rrn to 0.8 mm and a uniformity coefficient 

not greater than 1.6. Anthracite used to cap sand filters shall have an effective size 

from 0.7 mm to 1.2 mm and a uniformity coefficient not greater than l .85. 
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3. Granular Carbon - (See HR 111.46 for requirements) 

~. Other media may be approved~ but only on the basis of pilot tests and experience 

which demonstrate that the requirements of this chapter will be met. 

5. Supporting Media - Torpedo sand and gravel shall be provided as supporting media 

except when proprietary filter bottoms are used. In that case, the department, ·on the 

basis of substr.ntiating information provided by the 01mer, may al low elimination of 

certain layers of supporting media or a reduction in the depth of the layers. Otherwise, 

th~ following applyi 

a. Torpedo Sand - A 3-inch layer of torpedo sand shall be used as a supporting 

media for the filter sand. The torpedo sand shall have an effective size of 

0.8 mm to 2.0 mm, and a uniformity coefficient not greater than 1.7. 

b. Gravel - Gravel, when used as the supporting media, shall consist of hard, 

rounded particles and shall not include flat or·elongated particles. The coarsest 

gravel shall be 2-1/2 inches in size when the gravel rests directly on the strainer 

systems and must extend above the top of the perforated laterals or strainer nozzles. 
! 

Not less than four layers of gravel shall be provided in accordance with the following 

size and depth distribution when used with perforated laterals or strainer nozzles: 

§_ize DeQ.th 

2 1/2 to 1 1/2 inches 5 to 8 inches 

1 1/2 to 3/4 inches 3 to 5 inches 

3/4 to 1 /2 inches 3 to 5 inches 

1/2 to 3/16 inches 2 to 3 inches 

3/16 to 3/32 inches 2 to 3 inches 

bottoms may be approved on a case-by-case bas ·is if the effectiveness of such method is 

demonstrated. Porot1s plate bottoms shull not be used \'/here iron or manganese may clog 

them or ~;ith' 1vaters softened by lime. The designof manifold type collection systems 

sha 11: 
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1. minimize loss of head in the manifold and laterals; 

2. assure even distribution of washwater and even rate of filtration over the entire 

area of the filter; 

3. provide a ratio of the area of the final openings of the strainer systems to the 

area of the filter of about 0.003; 

4. provide a total cross-sectional area of the laterals about twice the total 

area of the final openings of the strainer system; 

5. provide a cross-sectional area of the manifold at l 1/2 to 2 times the total 

cross-sectional area of the laterals. 

{h) ,?~·lasl1. Surface \'lash facilities consisting of either fixed nozzles or a revolving 

mechanism are required. All devices shall be designed for: 

1. water pressures. of at least 45 psi; 

2. volume of flow of 2.0 gpm per square foot of filter area with fixed nozzles and 

0.5 gpm per square foot with revolving arms; 

3. a vacuum breaker installed above the high water elevation in the filter or other 

approved device to prevent back siphonage. 

{i) f\ppurtenances. The follovling shall be provided for every f"ilter: 

1. sampling tap on the effluent line; 

2. indicating loss-of-head gauge; 

3. indicating flow rate controls (flote; a modified rate controller 1·1hich limits the 

rate of filtration to a maximum rate may be used, however, equ·ipment that simply maintains 

a constant v1ater level on the filters will riot be approved unless the 1·ate of flow onto 

the filter is properly controlled; a pump in each filter effluent line may be used as the 
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4. provisions for draining to waste with appropriate measures for backflow prevention; 

5. a means of monitoring the effluent from each fi 1ter for turbidity on a continuous 

basis or on a selective basis where one turbidimeter would monitor more than one 

filter on a rotating cycle. Recorders shall be provided. Access to the filter interior 

through wall sleeves shall be provided in several locations to allow the installation 

of sampling lines, pressure sensors, and other devices, at different depths in the filter 

media; 

6. a 1- to l 1/2-inch pressure hose and rack at the operating floor for washing the 

f·i lter w111 s. 

Back\o1ash. 
--~-

Facilities shall permit the washing of filters as follows: 

1 • by filtered 1·1a ter at a rate not less than 15 ga 11 ons pei· square foot per 

minute from 1~ashwater tanks; a wash\'la ter pump from a reservoir or a high service 

main, or a combination of these; 

2. by wastl\'1ater pumps in duplicate unless an alternate means of obtaining wash1vater 

is avail il.ble; 

3. by not less than 15 minute 1~ash of one filter at the design rate of wash; 

4. by a wasllwater regulator or valve on the washwater line to obtain the desired 

rate of filter wash; 

5. by a rate-of-flow indicator and totalizer on the main 1·1ashwater line, 1ocatE!d 

for conven·ient reading by the operator during the washing process; 

6. by a method which prevents rapid changes in the backwash water f101·1. 

(k) .t:!~lane_~lj_. Roof drains shal'l not discharge into the filters and basins or the 

conduits pl'eced i ng the filters. 
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(2) Slow Rate Gravity Fi] ter?... The use of these fi Hers wil 1 require prior engineering studies 

to demonstrate the adequacy and suitability of this method of filtration for the specific raw water 

supply. The following standards will be applied: 

(a) .Quality of Raw~er. Slow rate gravity filtration shall be limited to waters having 

maximum turbidities of 50 units and maxfo1um col or of 30 units; such turbidity must not be 

attributable to colloidal clay. Ra\'1 water quality data shall include examinations for algae. 

(b) Structural Details aiJ-9.Jj.)'.draul'ics. Slo\'/ rate gravity filters shall be designed 

to provide: 

1. not less than two filter units; 

2. a cover or superstructure; 

3. headroom to permit normal movement by operating personnel for scraping and sand 

removal operations; 

4. adequate manholes and access ports for handling of sand; 

5. filtration to Haste and overflow at the maximum filter water level. 

(c) Rates of Filtration. The permissible rates of filtration shall be based on the quality 

of the raw water as determined from experimental data. Proposed rates shall be submitted 

to and approved by the department. (Note: The design rate wil1 normally be 45 to 150 gallons 

per day per square foot of sand area; however, rates of 150 to 230 gallons per day per square 

foot may be approved when effectiveness is demonstrated to the satisfaction of the department.) 

(d) Underdrains. Each filter unit shall be equipped with a main drain and an adequate number 

of lateral underdrains to collect the filtered water. The underdrains shall be so spaced that 

the maximum velocity of the water flow in the lateral underdrain v1il1 not exceed 0.75 feet 

per second. The maximum spacing of the laterals shall not exceed 12 feet. 

( e) Filtering Ma tetj_tl. A minimum depth of 30 -j nches of filter sand, clean and free of 

foreign matter, shall be placed on graded gravel layers. The effective size shall be between 

0.35 mm and 0.50 nun, and the uniformity coefficient shall not exceed 2.5. 
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(f) ~! Gravel. The supporting gravel shall conform to the size and depth distribution 

prowirled for rapid rate gravity filters. (Refer to NR 111.45(1) for requirements.) 

(g) De_pj;b_of H~tex:__on FiHer Beds. The d(~sign shall provide a depth of at least three 

foet of water over the sand. Influent water shall be distributed in a manner ~1hich will not 

scour the sand surfaces. 

(h) fgntr'Q}_ Appurtenari~· Each filter shall be equipped l'lith: 

1. a loss-of-head gauge; 

2. an orifice1 Venturi meter, or other suitable metering device installed on each 

filter to enable control of the rate of filtration; 

3. an effluent pipe located at an elevation which will maintain the water level in 

the filter above the top of the sand. 

NR 111.46 Taste and Odor Control. Haterwod~s 1·1hich are designed and constructed to provide taste and 

o<lor control must comply with any requirements stated for the following applicable method(s): 

(1) Chlorination. Chlorination is effective for the removal of some objectionable odors. Adequate 

contact time shall .be provided to complete the chemical reactions involved. 

(2) Chlorine Dioxide. Chlorine dioxide may be used in the trea~1ent of any taste or odor whtch 

is treatable by an oxidizing compound. Provision shall be made for proper storing and handling sodium 

chlorite to eliminate any danger of explosion. 

{a) Powdered activated carbon may be added pr"ior to coagulation to provide max·imum cont-Oct 

time. Although facilities to allow the addition at several alternate points is recon~nended, 

in no case shall it be added near the point of chlorine application.· 

( b) The carbon sha 11 ·be ·ad Jed as a premixed s 1 u rry or by means of a dry-feed machine if the 

carbon ·is properly 11 \'1etted 11
• 



(c) Agitation shall be applied to keep the carbon from depositing in the mixing chamber. 

(d) Dust control shall be provided. 

(e) The required dosage of carbon in a water treatment plant depends upon the tastes and 

odors involved. Provision sl1all be made for adding sufficient amounts to meet peak demands. 

(4) Granular Activated Carbon. Where granular activated carbon is proposed as a filter material, 

a request for approval shall be submitted to the department and shall include: 

(a) An engineering report detailing raw water quality, results of pilot plant studies, 

proposed flow rates, process controls to be provided, proposed operational adjustments, and 

justification for the project proposals. 

(b) Criteria for the media. 

(c) Provision for a chlorine residual in the water following filtering and prior to 

distribution. 

(d) Provision for periodic treatment of the filter bed to control possible ba~terial and other 

growths. 

(e) Plans showing any proposed modification of facilities. 

(5) ~r Sulphate and Ot_her i2J2per Compounds. Continuous or periodic treatment of water l'lith 

copper compounds to kill algae or other growths shall be controlled to prevent excess copper 

in the plant effluent or distribution system. Provision must be made for uniform 

distribution of the chemical. 

(6) Aeration. (See NR · 111 • 36 for requirements.) 

(7) Potassium Perman9anate. Application of potassium permanganate may be approved by the 

department if the treatment will be controlled to insure that no residual color will be present 

in the finished water. 
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(8) Ot_~er Methods. The deC'ision to use any other methods of taste and odor control shall be made 

only after laboratory tests <rnd approval by the department. 

(9) flexibility.· Plants treating water known to have taste and odor problems shall be 

provided with equipment and multiple chemical addition points to provide several alternative 

control processes. 

Note: Refer to Part 5 of this chapter, beginning with NR 111.50 for requirements for the storage, 

handling, and application of chemicals in treating surface waters. 
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PART 5. CHEMICAL ADDITION: REQUIREMENTS FOR DESIGN AND CONSTRUCTION OF FACILITIES FOR 

STORAGE AND HANDLING, DISINFECTION, FLUORIDATION AND STABILIZATION 

This part contains general requirements for the design and construction for chemical storage, handling 

and addition facilities. Specific operating requirements are contained in NR 111.23(4). 

(1) Number of Feeders. If chemical feed, such as chlorination, coagulation or other 

process, is necessary for the protection of the water supply, a mfoimum of t\'lo feeders shall 

be provided so that a standby unit 01· combination of units vtill be available to replace the 

largest unit during shut-downs. Spare parts shall be available for all feeders to· replace 

parts which are subject to wear and damage. 

(2) Desj~qn a11d Capac}_t_y. The design shall insure that: 

(a) a separate feed system is provided for each chemical. 

(b) feeders will be able to supply, at all times, the necessary amounts of chemical at an 

accurate rate, throughout the range of feed. To allow for changes in pumping or application 

rates the feeder shall be designed to operate between 30 and 70 percent of the feeder range 

on in'itial start-up. If this is not possible with stock• chemical solution, dilution of the 

chemical will be required. 

(c) proportioning of chemical feed to rate of flow is provided. 

(d) positive displacement type solution feeders shall be used to feed liqu·id chemicals. 

(e) chemical solutions are prevented from be'ing siphoned into the v1ater supply by assur'ing 

discha1°ge at points of positive pressure and by providing anti-siphon devices, or through a 

suitable air gap or other effective means approved by the department. 
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(f) the serv"lce water supply shall be protected from contamination by chemical solutions either 

by equipping the supply line vtith backflo\'/ or backsiphonage prevention devices, or by providing 

an air gap of two pipe diameters, but not less than 3 inches, bet1·ieen the supply line and top 

of solution ~ank. 

(g) materials and surfaces coming in contact with chemicals are resistant to the aggressiveness 

of the chemical solution. 

(h) dry chemical feeders measure chemicals volumetrically or gravimetrically; prov·rde 

effective dissolving of the chemical 'in the solution pot; provide gravity feed from solution 

pots, if possible; and completely enclose chemicals to prevent emission of dust to the 

operating room. 

{i) no direct connection exisis between any sewer and a drain or overflow from the feeder or 

solution chamber or tank. 

(3) Location. Chemical feed equipment shall be: 

(a) located near points of application to minimize length of feed lines; 

(b) readily accessible for servicing or repair and observation of operation; 

(c) located and have protective curbings so that chemicals from equipment failure, 

spillage or accidental drainage shall not enter the water in conduits, treatment or 

storage bctsins; 

(d) located above grade, except as waived by the department; 

{e) located in accordance with NR 111.53 (5) if gas feeders are used. 

(4) fontrol. 

(a) Feeders may be manually or automatically controlled if the v1ater supply pumps are manually 

controlled. Where pumps are automatically controlled, the fe~ders shall be autornntically 
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controlled. ·In all cases. automatic control shall be capable of reverting to man~al control 

when necessary. 

(b) Feeders.shall be designed and controlled to provide rates proportional to flow. 

(c) Automatic chemical feed rate control in combination with residual analyzers which have 

alarms for critical values and recording charts may be used. 

Solution Tanks. ·------- (See NR 111.52 on Storage & Handling) 

(6) W~.b.:'u:.~5L_Sca1es. Weighing scales shall be: 

(7) 

(a) provided for weighing cylinders at all plants utilizing chlorine gas. (Note: 

Indicating and recording type scales are recommended); 

{b) required for solution feed unless comparable means for determ_ining usage is 

approved by the de pa rtrnen t; 

(c) required for volumetric dry chemical feeders; 

(d) accurate enough to measure increments of 0.5 percent of load. 

Feed L foes. Feed lines shall: 

(a) be as short as possible in length of run; of durable, corrosion resistant material; 

easily accessible throughout entire length; protected against freezing, and readily cleanable; 

(b) slope upward from chemical source to feeder when conveying gases; 

(c) introduce corrosive chemicals in such manner as to minimize potential for corrosion; 

(d) be designed consistent with scale-forming or solids-depositing properties of the 

water; chemical, solution or mixture conveyed; 

(e) not carry chlorine gas beyond the chlorine feeder room; and 
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(f) include an injection nozzle when application is into a pipe line. 

(8) ~ervice Hater S_l!l!l!ll: ... Hater used for disso"fving dry .chemicals, diluting liquid chemicals or 

operating chemical ·feeders shall be from a safe~ approved source with appropriate backflow 

prevention provided. The department may grant an exception in cases where the finished 

water quality will not be affected by addition of the chemical mixed v1ith untreated water. 

NR 111.52 Storage and Handling. 

The follo~iing are general requirements. For specific requirements refer to the section in this part 

covering the particular chemical. 

(1) ~torage Facilities. 

(a) Space shall be provided for at least 30 days of chemical supply; convenient and 

efficient handling; dry storage conditions; and a minimum of l~l/2 truck loads storage 

volume \'/here purchase is by truck load. 

(b) Covered or unopened shipping containers shall be provided fot storage unless the 

chemical is transferred into an approved covered storage unit. Solution tank~ shall have 

overlapping covers. 

(c) Solution storage or day tanks supplying feeders directly shall have sufficient capacity 

for one day of operation. l·/here the chemical solution ·is prepared from a powder or slurry, t\'10 

solution tanks will be required if necessary to assure continuity of feed. 

(d) Storage facilities shall be constructed of, or lined with, materials compatible with the 

chemical being handled. 

(e) Mixing cquipmer1t sharl be provided where necessary to assure a uniform chemical solution 

strength. 

( f) Means sha 11 be provided to a.ccura tel y d ctermi ne the amount of chernica 1 app 1 i ed either by 

measurement of the solution level in the tank or by weighing scales. A meter shall be provided 

on the water fill line to a fluoride saturater. 



(g) Liquid chemical storage tanks shall have a l·iquid level indicator, 

(h) Adequate means of draining tanks shall be provided, but there shall be no direct connection 

between any drain piring and a se\'/er. Drain piping shall terminate at least two pipe diameters, 

but not less than 3 inches, above the overflow rim of a receiving sump, conduit or waste 

receptacle. 

(1) Overflow pipes shall be turned downward, be appropriately screened, 

have a free discharge, and be in a conspicuous location. 

(j) Hhere subsurface 'locations for solution or stora9e tanks are necessary, the tanks shall 

be free from sources of possible contamination and located to assure positive drainage for 

ground\'la ter, accumu1 a ted water, chemical spi 11 s and overflows. 

(k) The design shall insure that incompatible chemicals are not stored or handled 

in con-anon areas. 

{l) Gases from feeders, storage, and equipment exhausts shall be conveyed to the outside 

atmosphere above grade and remote from air intakes. Acid storage tanks shall be vented to 

the outside but not through vents 'in common vlith day tanks. 

(Note: Consult local and state safety codes for other safety requirements.) 

(a) Equipment shall be included for measuring quantities of chemicals used to prepare feed 

solu'dons. 

(b) Piping for chemicals shall be compatible 1·1ith the chemical being conveyed. 

(c} Facilities for \'lashing of the face and eyes, gloves and protective equipment shall be 

provided in the irnmed·iate area v1here chenricals are handled or mixed. Rubber gloves, 

protective clothing and goggles shall be provided for each operator who prepares 

~hemical solutions. In addition, a dust respirator of a type approved by the U. S. Bureau 

of Mines for toxic dusts shall be prov·ided for handling dry chemicals. 



(d) Provision sh<dl be made for the transfer of dry chemicals from shipping containers to 

storaue bins or hoppers in such a \'lay as to minimize dust. Contrnl should be provided by use 

of one of the following: 

l . vacuum· p11eumci tic equ-i pr;1c11 t or closed conveyer sys terns; 

2. facilities fo1' emptying shipping containel's in specii:ll containers; 

3. exhaust fans and dust filters 1vhich place the hoppers or bins under negative pressure. 

(e) Carts, elevato1's or other appropriate means shall be provided for lifting chemical 

conta'iners to 1nini111ize lifting by operators. 

(f) Electrical equ·iprnent shal"I be used l'lhich v1ill prevent explosions, particularly when using 

sodium chlorite and activated carbon. Equipment shall comply 1<1ith the Uational Fire Code, 

Volume 5, Electrical. A copy of Volume 5 of the Fire Code is available for 

inspection at the office of the department of natural resources, the secretary of state's 

office and the office of the revisor of statutes, and may be obtained for personal use 

from the National F"ire Protection /\ssociation, 470 Atlantic Ave., Boston, Mass., 02210. 

t 

(g} Procedures for disposing of empty bags, drums or barrels shall minimize exposure to dusts 

or chemicals. 

(h) Acids shall be kept in closed, acid-resistant shipping containers or storage units. 

Transfer from shipping containers to solution or day tanks should be through suitable hose 

or pipe by means of a transfer purap. 

Chlorine is the pi·incipal disinfecting agent used at th_e present time; other agents vlill be approved 

by the department on a case-by-case basis providin·g reliable feedin9 equipment is available and testing 

of \•later and \-lc1ste1-wter. A copy of this publication is available for inspection at the office 

of the depal'trnent of natural l'esources, the sccreti1ry of state's office and the office of the revisor 

of statutes, and may be obtuined for personal use Frofll the f\111criciln Public llr!alth /1ssociation, 

lOlG Eighteenth St., IU·I., Washington, D.C. Disinfection \'/ill bl~ requfred at all surface water supplies 
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and at any ground water supµlies 1·1he_re required to maintain \'1ate1· quality. The following standards shall 

be applied: 

(1) .~ipme.rJ...... 

(a). I~· So'fution-feed-gas-type chlorinators and hypochlorite feeders of the positive 

d·isplacernent type may be used. 

(b) f~acity. The chlorinator capacity shall be such that a free chlorine residual of at 

least 2 mg/l can be attained in the water after a contact time of at least 30 minutes when 

maximum flow rates coincide with anticipated maximum chlorine demands. The equipment shall 

be designed to operate acc1irc1tely over the desired feed range. 

(c) Standby Eauipment. Where chlorination is necessary for protection of the 1vater supply, 

standby equipment of sufficient capacity shal 1 be available to replace the largest unit during 

shut~downs. 

(d) Automat.·i~J:roportioriiJ1q_._ Automatic proportioning chlorinators will be required 

where the rate of flow is not reasonably constant or where the rate of flow of the watei is 

not manually controlled. 

(2) ~~s:.!_Time il_~ld Poinj_Qf_tQ.plication..'... Chlorine shall be applied at a point 1·1hkh will 

provii:le the maximum contact time, not less than one half hour in cases v1'1ere suspended sol ids 

have been removed. Provisions shall be made to minimize short-circuiting. At plants treating 

surface water, p·ip'ing provisions shall be r.iade for applying chlorine to the raw water, settled 

or clarified \'later, filtered 1·1ater and the plant effluent. At plants treating ground water, 

provision shall be made for applying chlorine to the raw water and the clearwell inlet 

or the high-lift pump discharge piping. 

(3) Residual Tes~l!JRment. The equipment shall enable measurement of residuals to the 

nearest 0.1 mg/l in the range below 0.5 mg/1 and to the nearest 0.2 mg/1 between 0.5 mg/1 to 

2.0 mg/1. (Note: Auton1dtic chlorine residual pacers and 1·ecorders are recommended v1here the chlorine 

demand varies appreciably over a short period of time.) 
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{4} , 'Ch1T:'·inator_J'.j_Q_1-r!;:i.:~ The v1a,ter supply piping shall be designed to prevent contamination of 

, ti1:;i tr~a:ted water supply by sources of impure or unknown quality. 

(5) Hu:y~in51_ Chlor'ine gas feed and storage shall be: 

(a) separated from other operating areas by gas-tight enclosures in order to prevent injury 

to personnel and damage to equipment; 

(b) provided with an inspection window installed in an interior wall or exterior door to 

permit viewing of the interior of the room and the equipment; 

(c) provided with doors having emergency or pan'ic hard~1are and opening out\'iard to the 

building exterior if possible; 

(d) heated to prevent freezing and insure proper operation of the equipment; 

(e) provided with restraints to prevent movement of the chlorine cylinders; 

(f) design~d so that the ejector for mixing chlorine gas and water is located in the , 

chl oi·foe room. 

(6) Ventilation of Chlorine Rooms. One complete air change per minute shall be provided when the 

room is occupied, and: 

(a) the exhaust fan suction shall be near the floor with the point of discharge 

located to avoid contamination of air inlets to other rooms and structures or being 

blocked by snow, or other obstructions; 

{b) air inlets shall be located near the ceiling and controlled to prevent adverse temperature 

variations; 

(c) the exhaust fan switch shall be located at the entrance to the chlorine room with 

a signal light indicating fan operation provided when the fan can b0 controlled from 

more than one point. (rlote: It is reco1mnended that switches for fans and lights be 

interlocked for simultaneous operation); 
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(d) vents from feeders and storage shall discharge to the outside atmosphere, above grade as 

indicated in sub.(a) above. 

(7) /\mmoniation. Housfog and ventilation sha11 be as stated "in section (5) and (6) above for 

chlorine. Ammonia storage and feed facilities shall be sepa.rate from chlorine filcil ities because of 

the combustion hazard. A plastic bottle of hydrochloric acid shall be available and used for 

1 eak detection. 

(8) Safety E.9.~l2~l~_nt .. The following equipment shall be provided when chlorine gas is used; 

(a) /\t least one gas mask in good operating condition of the type having a self-contained 

supp1y of air such as that approved by the U. S. l3ueau of Mines as suitable for high 

concentrations of chlorine gas. The masks shall be available at all installations where 

chlorine gas is hand.led and sha11 be placed outside every room were chlorine gas is used 

or stored. At installations utilizing 100- or 150-pound cylinders, an agreement with the 

local fire department 1<1hich has an approved type of gas mask may sat·isfy the requirement. 

Instructions for using, testing and replacing mask parts shall be posted. Other protective 

clothing shall be provided as necessary. 

(b) A plastic bottle of armnonium hydroxide for leak detection. (Note: At 1arger plants 1·1here 

ton cylinders are used, the installation of automatic gas detection and related alarm 

equipment is recommended). 

(c) l·lhere ton cylinders are used, leak repair kits shall be available at the 11ater \'/orks 

or a nearby fire department. 

NR 111.54 Fluoridation. 

The following specific requirements shall be met: 

(1) f'.luori.de.Comp_£.rnnd ~ Compounds shall be stored in covered or unopened shipping 
, 

containers. Permanent storage units for hydrofluosn ·icic acid should be vented to the atmosphere 

at a point outside the building. 
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(2) J?~:.. Design sha11 provide for transfer of dry fluoride compounds from 

shippfog containers to storage bins or hoppers in such a 1vay as to minimize the quantity of 

fluoride dust. 

(3) Chemical Feed In~ll~ti0_!1£ Chemical feed installations shall: 

(a) conform to the requirements in sections NR 111.50 through NR 111.53. 

(b) provide scales, loss-of-1veight recorders or graduated feed drums for determining 

the amount of chemical applied. A meter shan be provided on the wuter fi11 line to a 

fluoride sa tur·a tor. 

(c) have an accuracy l'lhich insures that actual feed vlill be l'lithin five percent of 

that prescribed. 

(d) be such that the point of application of hydrofluosilicic acid, if into a 

hot"izontal pipej shall be in the lower half of the pipe 1'1ith the nozzle projecting up1·1ard. 

{e) be such as to provide a minimum of 12 injections per minute at the feeding rate 

where fluoride is being added to \'later being pumped directly to the distribution system. 

(f) provide adequate anti-siphon devices for all fluoride feed lines. 

{g) provide soft water for fluoride saturater makeup water. 
~· 

(4) Protective Equipment. Protective clothing, gloves, goggles or face shields, and aspirator 
. ' 

shall be provided if applicable. 

(5) Testing Eguipment. Equipment shall be provided for rneasur·ing the quantity of fluoride in 

the wat~·. Equipment utilizing the SPADNS or electrode method is required. The Alizarin Visual 

method will be approved only in special cases where the owner can allocate the extra time needed 

for testing. 

(6) .QJ.lution Equ~pmen!'._:. ~lherc d·ilution of the chemical solution is necessary, a graduated 

contairlP.r and transfei· pump sha 11 b~ provided. 



.t.IB.JlL-55 Stabil izat'ion. 

Water that is unstable to the extent of causing cor·rosion or deposition problems in the distribution 

system~ 1·1hether a result of natural causes or to treatment given the water, shall be stabilized. The 

following standards shall apply: 

(1) Carbon Dioxide Addition. 

(a) Recarbonation chamber design shall provide det~ntion for three to ten minutes; 

a depth of about eight feet; and a reaction tank with detent"ion of h1enty minutes. 

(b) The de'.'dgn shall prevent the possibility of car·bon monoxide cnter'ing the plant 

from the recarbonation and reaction chamber. 

(2) fnl.}'.RhOsJ?haJ:~ Polyphosphates may be used for seqtiestering calcium in lime softening and 

stabilization of corrosive water (See NR 111.36(2) for iron and manganese control). When 

used: 

(a) feed equipment shall conform to requirements in NR 111.50 through NR 111.53; 

(b) phosphate chemicals shall be certified by the U.S. Department of Agriculture as food 

grade; 

(c} stock phosphate solution shall be kept covered and dis"infected by carrying approxin1ately 

10 mg/1 chlorine residual; 

(d) facilities shall be included to maintain satisfactory chlorine residuals as indicated 

inNRlll.23; 

(e) phosphate concentration shall not exceed 10 mg/1 as P0
4

• 

(3). 2£J1LI.IJ0.!:inent". If approved by the department, a 1 ime-soda \'later treatment plant can 

be designed using "split treatment" in which ra\'I \'later is blended v1ith ·1 ime-trcatecl \·1ater to 

partially stcibilize the 1vater. Hov1ever, treatment plants designed to util·ize "split treatment" 

shall contain facilities for further stabilization by other methods. 
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(4) Af.t<tll Fe~.!_ An alkali feeder shall be provided for all ion exchange ~1ater softening plants 

to p1·ovide stable water. Other 1<Jaters may a'lso be corrosive and 1·equ·ire pH adjustment. The 

chmnical shall be adequately mixed and the point of application located such that any deposition 

in the piping is minimized. The piping shall be accessible for cleaning or replacement. Equipment 

for monitoring pH shall be provided. 

( 5) Other.:_ Other chemical compounds may be approved by the department on a case-by-case basis 

if their effect·iveness is demonstrated by testing or other studies. 
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PART 6. STOl</\GE FACILITIES: 

REQUIREMENTS FOR DESIGN AND CONSTRUCTION 

lliLl!J_J9 Volume and Pressure. 

( 1) _Si ~i lli1..!._ A suff·i ci ent quantity of water. as determined from en9"ineeri ng s tu di es, sha 11 be 

maintained in elevated storage when only one pumping unit to the distribution system is available 

to serve the water system. This shall be at least a one-day supply under nom1al operating 

conditions. When more than one distribution pump is available, the storage shall be in accordance 

with standard engineering practice. The requirement for elevated storage may be wa1ved by the 

department in cases where the system is designed to serve less than 50 homes; v1hcre it is not 

economically feasible to provide elevated storage; where elevated storage facilities are proposed 

for a 1 ater development phase; or where service is proposed for domestic use on 1y. 

(2) Pumping Faci"lities. If no elevated storage is available, and more than 50 homes are to be 

served~ two or more pumping units shall be provided, each of which can supply the normal daily 

demands. An approved interconnection with another water system or ground storage with booster 

pumps may be used in lieu of this requirement. A hydro-pneumatic tank or other reliable means 

shall be provided to maintain system pressure when an elevated tank is not available. (Note: 

See NR 111.35 for hydro-pneumatic tank requirements.) 

(3) Pressure~lireiIJents!-~ The storage faci'lities shall be designeci to meet the m"!nimum and 

maximum pressure requirements specified in NR 111.64 and, in conjunction with distribution system 

design, provide flows as specified in NR 111.71. 

NR 111.61 Location. 

(1) Storage facilities shall not be located within a flood plain. 

{2) The area surrounding structures shall be graded in a manner that 111i 11 prevent surface water 

from standing with"fn 50 feet of the structure. (Note: It is recommended that the bottom of ground 

level reservoirs and standpipes be placed at tile normal ground surface) • 

......... 
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(3) Where the bottom must be below normal ground surfaca, it shall be placed above the groundwater 

table. Sewers, drains, standing water, and similar sources of contamination shall be kept at least 

50 feet from the reservoir. ~li1ter pipe, pressure tested in place to 50 psi without leakage~ may 

be used for gravity sewers at lesser separations if approved by the department. 

(4) The top of a ground level reservoir shall not be less than t\'/o feet above normal ground surface. 

C1eari~e11s constructed under filters may be excepted from this requirement when t.he tot.al design 

gives the same protection. 

NR 111.62 Construction Details. 

(l) Materials. The materials and designs used for finished \\later storage structures shall 

pro vi de stabi1 it,y and durabil Hy as we 11 as ptotect the qua 1 "ity of the stored 1~ater. Un 1 ess 

the design engineer can justify the use of othe1° materials, only steel or concrete ~1il1 be 

approved for use "iri a water storage faci 1 ity. Steel structures sha 11 fo 11 ow the currer.t 

Amerkan l·lc;i.ter l./orks Association standards concerning steel tanks, standpipes, reservoirs 

and elevated tanks wherever they are applicable. 

(2) frotection. All new finished water storage structures shan have viatertight roofs 01' 

covers which exclude birds~ animals, insects and dust. Locks on access manholes and any 

other necessary measures sha 11 be provided to prevent trespassing, vanda 1 ism and sabotage. 

(3) Dr_ains. Pip·ing used to drain 1·1ater from a water storage structure shall not have a direct 

connection to a sanitary sewer. Connection to a storm sewer may be approved on a case-by-case 

basis by the department (Note: It is recornmended that foundatio'n drains which discharge to the 

ground surface or a storm sewer be provided), 

( 4) 92erfl ow. The overflow pipe of a water storage structure sha 11 be brought do~m to \vi thin 

12inches of the ground surface and discharged over a drainage inlet structure or a splash plate. 

No overflow shall be connected directly to a sewer or storm drain. In addition: 

(a) When an internal overflow pipe is used on elevated tanks. 1t mu~t be located in the 

access tube. For vertical drops on othe.r types of storage fadlities, the overflow pipe 

must be 1 ocated on the outside of tl1e structure. 
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. (b) The overflow of a ground level structure shall terminate a minimum of 12 inches above 

norma 1 or graded ground surface p and the pipe sha 11 open dmvnv1ard over a sp 1 ash pad. The 

overflow shall be screened with twenty-four mesh noncorrodible screen installed within the 

pipe at a location least susceptible to damage by vandalism. 

(c) The overflow pipe shall be of sufficient diameter to permit waste of water in excess 

of the filling rate, 

(5) Access. Finished water storage structures shall be designed with convenient access 

for cleaning and ma'intenance. Manholes above the v1atcrline sha'fl be: 

(a} framed D.t least four inches above the surface of the roof at the opening; 

on ground level structures manholes shall be elevated no less than 24 inches above the top or 

covering sod. 

{b) fitted w1th a solid watertight cover which overlaps the framed opening and 

extends down around the frame at least two inches. 

(c) locked at all times except when being used by authorized personnel. 

(6) Ven~~ Finished water storage structures shall be constructed with special vent structures. 

Open construction between the sidewall and roof is not pen11issible. Vents shall: 

(a} prevent the entrance of surface water; 

(b) exclude birds and animals; 

{c) exclude insects and.dust to the extent this con be done while providing effective 

venting. (Note: For e 1 evated tanks and standptpes, four-mesh noncorrodi bl e screen may be used). 

(d) terminate p on ground 1 evel structures, in an inverted U construction with the 

opening 24 to 36 inches a.bove the roof or sod and covered with twenty-four mesh noncorrodible 

screen installed within the p1pe at a location least susceptible to vandalism. 



(7) sq_t S_to_Q. The discharge !Yipes from all reservoirs shiJ.11 be located in a manner that will 

prevent the flow of sediment into the distribution system. Removable silt stops will be required 

\'1he1°e feasible. 

(ti) Roof and Side\'lall. The rnof and sidevmlls of all structures must be watertight with no 

openings except vents, manholes~ overflows, risers. drains, pump mountings, control ports, or 

piping for inflow and outflow. Buried or partially buried structures shall have a waterproof 

membrane appl "ied. In addition: 

(a) Any pipes rumring through the roof or sidewall of a finished \•1ater storage structure 

shall be welded or properly gasketed in metal tanks, or be connected to standard wall castings 

which were poured in place during the formation of a concrete structure; these wall castings 

shall have seepage rings imbedded in the concrete. 

(b) Openin~JS in a storage structure roof or·top. designed to accommodate control apparatus, 

pump columns. and other equipment, shall be curbed and sleeved with proper additional 

shielding to prevent the access of surface or floor drainage water to the structure. 

(c) Valves and controls shall be located outside the storage structure so that valve stems 

and similar projections will not pass through the roof or top of the reservoir unless the 

department determines that this requirement need not be met to fulfill the other requirements 

of this chapter. 

(9) Drain~~ for Roof or Cover~- The roof or cover of the storage structure shall be well drained, 

but downspout pipes shall not enter or pass through the reservoir. Parapets, or similar construction 

which would hold \'later and snow on the roof, l'lill not be approved unless adequate water-

proofing and drainage is provided. 

(10) Safety. The safety of employees shall be considered in the design of the storage structure. ______,, __ 
The follovring safety measures shall be provided: 

(a) Ladders, ladder guurdst balcony railings, and safe location of entrance hatches be 

provided where applicable. 

(b) On elevated tanks where persons must transfer from the access tube to the water compartment, 

railings or handholds be provided. 
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(c) Elevated tanks with riser pipes over eight inches in diameter should have protective bars 

over the riser openings inside the tank. 

(Note: Reference should be to applicable local and state codes for specific requirements.) 

(11) Fre~~--iJ1i!..'... All firrished 1·1ater storage structures and their appurtenances shall be designed 

to minimize freezing which would interfere with proper functioning. (Note: This requirement is 

especially important for riser pipes, overflows and vents). 

(12) Internal Catl-iall:. Every cat\'!illk over finished water in a storage structure shall have a 

solid floor with raised edges to prevent shoe scrapings and dirt from falling into the water. 

(13) Painting and Cathodic Protection. Metal surfaces shall be protected by paints or other 
---~ 

protective coatings, or by cathodic protective devices. Paint systen1s must be consistent l'lith 

current American Water Works Aisociation standard Dl02 and approved by the department. Cathodic 

protection shall be des·igned and installed by competent technical personnel. A copy of 

the cited standards are availab"le for inspection at the office of the department of natural resources, 

the secret.a ry of state's office and the office of the re visor of st« tutes, and may be obtained for 

personal use from the PJJierican \<later \forks Association, 6666 West Quincy Ave., Denver, Colorado, 

130235. 

(14) Miscellaneous. A smooth end sampling tap and a threaded tap for chlorination purposes shall 

be installed in the connecting rnain or riser pipes of elevated tanks, standpipes and reservoirs if 

design permits. (Note: Obstacle lights at the top of st<1ndpipes and elevated tanks may be 

required by the Federal Aviation Agency.) 

(15) Disinfection. Finished wate1· storage structures shall be disinfected before being put into 

service. Detailed procedures for disinfection 1 equiva1 

Water Works Association Standard 0102 for painting and re 

those outlined in the, current American 

ng steel tanks, standpipes, 

reservoirs, and elevated tanks, shall be 1·1ritt~n into the specifications by the designing 

engineer. Hefer to HR 111.23(3) fol' disinfection and sampling requirements. A copy 

of the cited stancla1'd is uvuilab1e for inspect-ion ,at the office! of the department of natural 

resources 1 the secretary of state's office) and 1.he off"lce of the revi sor of statutes, and may 

be obtained for personal uso from the f\rner'ican Hater \forks /\ssociat"ion, 6666 \>lest Quincy Ave., 

Denver, Colorado, 80235. 
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The applicable design stilndards of sections NR 111.61 and NR 111.62 shall be fol1o\'ied for plant 

torage. In addition: 

(l) !i~hwat~_J:illlks. Wash\l/ater tanks shall be sized, in conjunction \vit.h available pump units 

and fi n·i shed 1va ter storage, to pro vi de the backwash water required by sec ti on NR 111. 45 ( J). (Note: 

Consideratfon should be given to the possibility of having to wash more than one filter at a 

time, or several filters in succession). 

(a) Clearv1e1l storage shall be sized, in conjunction with distribution system storage, to 

relieve the filters from the pressure of fluctuations in water use or peak demands. 

(b) t~en finished water storage is used to provide proper contact time for disinfection, 

specia"I attention shan be given to size and baffling. (See NR 111.53 for disinfection 

requ-1 rements). 

(3) /l.dja_c_ent Compartment~ Finished \'later shall not be stored 01' conveyed in a· compartment 

adjacent to unsafe water \'1hen the tl'lo compartments a1'e only separated by a single wall. 

(4) £3as1n~ and Wet-\ole11s. Receiving basins and pump wet-wells for finished water shall be 

designed as finished water storage structures. 

The applicable design standards of sections NR 111.61 and NR 111.62 shall be fo1lo\.'1ed for distribution 

storage. In addition: 

(l) Pressure Variat·ion. The normal var·iation between high and low levels in storage structures 

\'Jhich float on a distribution system shall not exceed 30 feet. The minimtJ.m and maximum pressure 
' 

shall be 35 and 100 psi respectively. In areas where this pressure cannot be maintained, it 

will be necessary to establish a high pressure zone in the distribution system by means of 

booster pun~s and related facilities or pressure boosting systems on individual service lines. 
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When static pressures exceed 100 psi. pressure reducing devices may be required on mains in 

the d·fstribution system. (Note: f{efel' to 111.74 for booster pump requirements.) 

(2) Dra1 nage. The design sha11 provide draining of storage faci1 ities for cleaning or maintenance 

without causing loss of pressure in the distribution system. The drains shall discharge to 

the ground SlJrface 1•11th no direct connection to a sewer or storm drain. 

(3) 1_eve1 Control_~..:... Adeqw1.te controls shall be provided to maintain required levels in 

distribution system storage structures. Level indicating devices shall be provided at a 

central location. (Note: Combination ind'icat'ing ilnd recording devices a1'e reconuncnded). 
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PMT 7. IJISTRTBUTrON SYSTEMS: 

REQU I RHJEIHS FOf{ DES I GN AIW CONSTJ<UCT I ON 

All pipe used for water main installations shall be cast iron, ductile ironj steel, reinforced 

concrete, asbestos~cement, copper or materials specially approved by the department for restricted 

or experimental use. Hhere a restricted or experimental use approval is issued, the department may 

require special precautions until such time as a satisfactory use record has been established. 

Pipes, joints, fittings, valves and fire hydrants shall have been manufactured in conformity with 

the latest standards issued by the American \•later l,Jorks Association and shall be approved by the 

department. 

A copy of the /1 .. 1·1.H.A standards are availilble for inspection at the office of the department 

of natural resources, the secretary of state's office and the office of the revisor of statutes, and 

may be obtained for personal use from the /\merican Hater 14orks Association, 6666 \lest Quincy Ave., 

Denver, Colorado, 80235. 

(1) Minin1um \ic}_~er Main_::';_)]~ The minimum size of main for providfog Hater for fire protection 

and for serving fire hyJrants shall be 6-·inch diameter. Larger mains shall be required if 

necessary to allow the withdrawal of the required fire flow while maintaining a minimum residual 

pressure of 20 psi 11ithin the main. The minimum flo1·1 requirement for 1·1ater mains serving 

fire hydrants is 500 gpm at 20 psi residual pressure. 

All water mains, including those not designed to provide fi1'e protection, shall be sized after 

a hydraulic analysis based on flmv demands and pressure requirements. The minimum residual pressure 

in the main during peak demand periorls shall be 20 psi. (Note: See appropriate sections of 

Wisconsin AJministrative Code H62 and PSC 185 for guidance in sizing mains to provide domestic 

service only to res·idential and other type customers.) 

(2) OC'ad f:nds. Dead ends shall be nrinimizec1 by looping mains v1hcnever pos~;ible. Where dead··end 

111ains occLw, they shidl tP.rniinate l'lith a fire hydrant, if flm1 <111d pressure are sufficient. 
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or with an approved flushing hydrant or blow-off for flushing purposes. No flushing device shall 

be directly connected to any se\'1er. 

(3) Y!1lving,!_ Sufficfont valves sha11 be prov·ided on water 1Mins so that inconvenienca or 

sanitary hazard to water users will be minim'i:zed during maintenance and construction. Valves shall 

be located at not more than 500-foot intervals in comnercio.1 districts and at no more than one block 01' 

800-foot i~tervals tn other districts. 

(4} fri£U~1-!L~Q_effjc-i_~nts._ Unless other values a.re spec·ia11y approved by the department, the 

following 11 C11 values, using the Hazen~l·li11iams formula, sha11 be used by department personnel for 

checking the hydraulic characteristics of new \vatr-)r mains sho\'m on plans and specifications 

subnrittec! for review: 

Cement-lined iron and ashestos-cement pipes 

Non-cement lined iron 

c "' 120 

c "' 100 

(r:Ote: Tile "C" va'!ue of exist"ing \'later mafos 'is Hkely to be substantially less than that for 

new pipe and should be considered in distribution system analysis.) 

(1) Locati__on. Hydrants shall be p1'ovided at each street intersection and at intermediate points 

between intersections as recommended by the Insurance Services Office of Hisconsin. Generally 

hydrant spacing may range from 350 to 600 feet depending on the area being served. (Note: 

The Insurance Services Office is located at 615 East Michigan. Milwaukee. Wisconsin, 53202.) 

(2) Size. Fire hydrants sha11 have a bottom valve size of at least 5 inches, one 412-inch pumper 

nozzle, and two 2 1/2 .. inch nozz'les unless the 1·1aterv1orks has established other hydrant criteria 

t1hich are in accordance 1~ith the recommendations of the Insurance Services Office of Wisconsin. 

The connecting main beh1een the supply mzdn and the hydrants shall be a minimum of 6 inches in 

diameter. 

(3) R~1'~!.dctions. Fire hydrants sha11 not be ·Installed on proposed \'lat2r mains whkh w111 

not have nrin1murn flow and pressure as required 'In HR 111.Tl (1) except that the department may 

approve th1~ installation of hydrants H system improvements which will makr~ at ·1east 500 gpru 
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avatlable at 20 psi are planned for construct:!on wHhin one year following construction of 

the proposed improvements, If the exception is grantc~d, fire department pumpers shall not 

be connected to the hydrants until the necessary additiona 1 improvements aro made and fire 

flow tests h;ive shown thflt greater than minimum flow and pressure are available. 

(4) D1·a"lt1s. Hydrant dra"it1s shall not be connected to, or located within 8 feet of sanitary 

sewers or storm drains. Hydrant drain ports shall be plugged priot to instal1atfon and the 

barrels pumped dry during freezing \'Jeather in areas 1·1here ground water rises above the drain 

port. Hhere hydrant drafo ports are not plugged, a gravel pocket or dry well shall be provided 

unless the department finds that the 112, tura 1 earth vii 11 p1·ovi de adequate drainage. 

(5) Mis~!'.]laneous. Aux'iliary valves shall be installed in hydrant leads off transmission mains 

and mains in commercial d·istricts. (Note: It is recommended that vuxiliary valves be insta.11cd in 

all hydrant leads, Also, hydi·ants of the type that remain closed Hhen the barrels are 

broken off are recommended.) 

(1) .Afr:ll£}Jef Facilitif::~ Water mains shal1, where possible, be laid to avo·id high points 

at which air can accumulate. When high points cannot be avoided, measures shall be taken 

to remove the nir when the main is init·ially filled with water. /\utomatic air .. relief valves 

shail not be used in situations where flooding of the manhole or chamber may occur. The open 

end of an air-relief pipe shall be extended to tt10 top of a manhole or chamber and have a 

screened, downward facing elbow. 

(2) Ch~ Chambers, pits and manholes conta'ining valves, bl0\'1-offs, meters, or other such 

appurtenances to a distribution system, shall not be connected directly to any storm drain or 

sanitary se~1er, nor sha"ll any blow-offs or air~re1ief valves be connected directly to any sewer. 

Such chambers shall be drained to absorption pits underground or to the ground surface where 

they are not subject to flooding by surface water. 

llhcre the s tora9e or pr·lma ry pumping f aci'I i t'i cs cannot rirov·l de ac!equa tc pressures throughout the 

distribution system, it shall be necessary to install additional pumps to serve portions of the 
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system. (Note: It is reconmended that these pumps tal<e suction from a reservofr.) Design shall be 

in accordance with the following: 

(1) Tho booster pumps shall maintain static pressures in the area served within the range 

of 35 to 100 psi. 

(2) The on··off operation of the pumps and the system pressure at the booster pump station· 

shall be monitored at one of the main 11ater\'Jo1·ks pumping stations 01A other \';atenvorks facility. 

A continuous recording pressure device should be provided. Pressure gauges shall be provided 

on the suction and discharge lines. At stations serving less than 50 homes. monitoring may 

be provided by a light or an audible alarm placed 'in a conspicuous location to indicate pump 

failure. 

(3) The pump capacities for domestic service only shall be a.s s<-:t forth in f·igure No. 2~ 

Part 3, of this chapter. Fire protection shall be provided where feasible and wfll require 

additional engineering studies. 

(4) Fat pumps not directly supplied by a reservoir, the suction pressure shall be at least 

35 ps1 when the pumps are ·in normal operation, An automatic cutoff control shall be provided 

that will stop the pumps when the suction pressure falls below 20 psi. 

(5) Underg1·ound instu1lations slwl"i be permitted only if grav'ity drainage of large volumes of 

water from the vault can be provid(~d or if the pumps and drivers are protected from damage by 

1c1ater or can be readily replaced. In-line submersible pumps may be installed below ground 

surface but shall be accessible for servicing and repairs. Electrical equipment shall be 

installed above ground except in cases where determined unnecessary by the department to meet 

the other requirements in this chapter. 

(6) Dual pumps shall be provided, each of v1hich can meet the peak demand, if more than 50 connections 

are being served. For more than 50 connections, an emergency power source or elevated storage 

shall also be provided. 

(7} The design shi!l1 provide for illltomatiud ly bypassing the pumping station wheri the pump is not 

operating. In cases where the primary system cannot provide positive pressures in all 

a.reas served by the booster pumps, storage fad1Hles shall be required in the booster system. 
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(8) A meter ~·hall be provided, if practical~ in the discliargc line, 

The installation of mains specificat:ions shall include provision:. for the fol101<ring: 

(a) Bedding shall be provided for all buried pipe. Backfill shall be tamped 

in layers around the pipe and to a sufficient height above the pipe to adequately support 

and protect the pipe. 

(b) Stones found in the trc>nch shall be removed for a d~~pth of at least 6 inches belo11 

the bottom of the pipe. 

(c) Pressure testing of the installed pipe, including measurement of leakage. 

(d) Disinfection, flushing and bacteriological sampling procedures. (See NR 111 .23 for 

requirements. ) 

(e) Sufficient earth or other suitable cover over mains to prevent freezing. A minimum 

cover of 5 to 7 feet is required unless determined by the department to be unnecessary in 

specific cases. Insulation may be required at some installations to prevent freezing. 

The depattment 1·1il1 notify 01·mers 1~hen this is necessary. 

(f) /\11 tees, bends, plugs and hydrants sha11 be provided with reaction bacl<ing, tie rods 

or joints designed to prevent movement. 

(g) Reference should be made to l\meric:an Hater Works Association standards or· 

manufacturer's recomnended installation procedures. Copies of the A.W.W.A. standards are 

available for inspection at the office of the departrnent of natural resources, the secretary 

of state's office and the office of the revisor of statutes, and may be obtained for personal 

use from the American Hate1· lforks /\ssociation, 6666 \fost Quincy /\ve., Denver, Colorado, 80235. 

(1) Q~"ncr,~.l~ The follow·ing factors shall be considered in planning sepa1'i1tion of mains and 

se1-iers: matr.w·lals und type of .jo'int~; for water and sewer pipes, soil conditions, service and 



branch connections into the water main and sewer line, compensating variations in the horizontal 

and ve1·tica1 separatfons. space for repafr, and alterations of water and sewer pipes. 

(2) )!01··!zontal se1@r_Q:.t!~ Water mafos sha11 be laid at least 8 feet ho1·izonta1ly from any 

exist fog or proposed sewer. The di stance sha 11 be measured cente1~ to center. In cases where it 

is not practical to maintain an 8-foot separation, the department may a1lm·1 deviation on a case

by~case basis, if supported by data from the design engineer. Such deviation may allow installation 

of the: Nater main closer to a sewer, prov·ided that: 

{a) The bottom of the water main is at least 18 inches above the top of the sewer and 

the minimum horizontal separation is 3 feet measured edge to edge. (See Figure 4.) 

(b) A profile of the rock surface as detcmnined from exploration ·is sho\'m on the plan 

l'then high· bedrock ·is the reason for the vriri a nee from the 8-foot sera rD. t'lon. 

(3) .Y,~~.ation..'... Whenever 1·1ater mains cross over se·r1ers, the water main sha11 be 

laid at suc.h an elevation that the bottom of tile 1·1ater main is at least 6 inches above the 

top of the smver. Hhenever water mains cross undcn~ se~iers, a rnirdmum vertical separation of 

18 inches shall be maintained betv1een the top of the \'later main and the bottom of the seHe1~. At 

crossings, one full length of water pipe shall be centered on the sewer so that both joints 

will be as far from the sewer as possible. Special structural support for the water and 

sewer pipes may be required by the department a.fter a determination that added support. is 

necessary to meet the requ'irements of this chapter, 

(4) Exs~JLtLQ.!l:_ l4hen it is imposs·ible to obtain the proper horiwntal and vertical separation 

as specHied in NR 111.73(2) and (3), a gravity sanitary se~1er sha11 be contructed of materials 

and with joints that are equivalent to water main standards of construction and pressure tested 

to assure water tightness. When the 8-foot sepi.1ration d·i stance cannot be provided for storm 

sewers. the horizontal and vertica'I separation shal 1 be as 9reat as practicable. The department 

must specifically approve any variance from the requirements in NR 111 .73 (2) and (3). 

(5) [01·r.e~f!!.ains!_ flo deviation from the 8-foot separat'ion sh01l be granted for sanitary sewer 

fotcr~ main installations unless the 1·equirement in subsection (2) (a) ·is rnet. 
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(6) Se~·1~nhoJ~~ No water pipe shall pass through or come into contact l'lith any pa14 t of a 

sewer nmnho"le. 

Surface \'later crossings, 1·1hether over or under water~ present speda1 problems. For this reasonp 

the department must be consulted before final plans are prepared. The following are requirements: 

(1) Abgv~cross.)ngs. The pip2 shall be adequately supported and anchored, protected from 

damage and freezing, and accessible for repair or replacement. 

(2) Y,nd~!J1ate~JI1~~. A minimum cover of 2 feet shall be prov·ided over the pipe. When 

crossing v1ater courses 1~hich a.re greater than 15 feet in \'/idth,the fo1l0\~ing shall be pr·ovided~ 

(a) The pipe shall be of sµecia1 construction, hilving fle;db.le, watertight Joints. 

(b) Valves shall be provided at both ends of water crossings so that the section can be 

isolated for testing or r~pair; the valves shall be easily accessible, and not subject to 

flooding; and the valve closest to the supply source shall be in a manhole. 

(c) Permanent taps shan be-made on the ~ripe ~lithin the manhole to allow insertion of a 

small meter for pressure testing to determine leakage. 
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FIGURE NO. 4 

COMJ10N TRENCH INSTl\LL.ATION PER~lITTED IN SPECIAL G\SES FOR 
~ -~' 

WATER MAIN AND SANITARY SD/EHo SEE NR lll.7.6(2)(a) 

.. .· . " 

·' . . . 

' . 
'-

\.. .• 
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PART 8. WASTE DISPOSAL 

NR 111.80 General._ 

The d·ischarge of pollutants from a waterworks fadlit.y into the waters of the state or "into a publicly 

m'llled treatment \'lorks, as those terms are defined in Section 147 .015, Wisconsin Statutes, must conform 

to all the applicable requirements of Chapter 147, Wisconsin Statutes, and the rules adopted thereunder. 

Provis-ions shall be made for proper disposal of all wastes from vrnten10rks facilities, 

Hastes may be from sanHary faci 1 iti es, 1 aboratori es or treatment pl ants. Where new methods are 

proposed or the treatment results are uncerta'in. the department may requfre 1 aboratory. pilot~ or 

fll'll-scale test·ing to establish design parameters. Sections NR 111.83 through NR 111.87 contain 

general standards \vhi ch may be util ·i zed in rneeti ng the requirements of Chapter 147. Wi scons 'in 

Statutes. 

NR 111.81 Sanitary Wastes. 

Wastes from toilet facilities shall be discharged to a sanitary sewer system,. The floor· elevation 

~ J building from which there is a discharge shall be constructed at least one foot above the street 

and nean;st se111er manhole cover elevat'ion to prevent contamination from sewer backur. Where a sanitary 

se1•1er system is not available, an individual wa.ste disposal.facility may be approved by the department 

providing sufficient protection of the water source can be assured. 

Floor drains ct·ischarging to a sanitary se1ver system may be approved if the floor is at least one foot 

above the street. Where there is danger of sewer backup> the installation of a gravel pocket in a 

well-drained area at least 50 feet from the building is required •. The department will require 

greater separation distances where glacial drift wells are utilized as the water source. 

(1) Q'fscharge t,9 Sardta~cwer. A hold'ing tank for back1vash waste1·ia.ter'from iron and 

manganest~ removal filters sha'll be provided if the department determines that it is necessary to 

preveot overloading the sewers or sewage treatment plant. 
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(2) Sand Filters. The following requirements apply when sand filters are used to treat backwash ... ~~~----·-
wastewater from iron and manganese removal filters: 

(lt) Filtei'S shall be designed for a rate of 35 ga11ons per square foot per day except 

where testing indicates that higher rates will not cause excessive plugging of 

the media and a quality effluent can be maintained. Sufficient surface area shall be 

provided so that during any filtration cycle the wastewater depth over the media does 

not exceed two feet. The filters shall be sized to handle the entire backwash volume 

from all of the f"ilters at the treatment plant un'less the f'ilters are \'lashed on a 

rotating schedule. 

(b) No filter, regardless of the volume of water to be l1andled. shall be smaller than 

100 square feet in area. Mult·lp'le units may be necessary to facilitate clean'ing. 

(c) The filter media shall cons·ist of a minimum of 12 inches of sand, 3 to 4 inches of 

supporting srna 11 gravel or torpedo sand, and 9 inches of grave 1 'In graded 1 ayers, A 11 

fines sha 11 be removed from the media by washing. The filter sand sha 11 have an 

effective size of 0.3 to 0.5 mm and a uniformity cor.ffkient not exceeding 3.5. 

(d) An adequate underdrainage collection system shall be prov·lded. Provision shall 

be made for sampling the filter effluent. 

(e) A cover sha'll be provided which prevents freezing dur-!ng the 1•rinter months. 

(f) The filter shall be located in an area not subject to flooding, and the site shall 

be graded to prevent ponding of surface runoff • Finished grade elevation shall be 

designed to facilitate maintenance, cleaning and removal or replacement of surface 

sand. An overflow shall not be provided. 

(3) !:.!1~ Lagoons used to settle backwash wastc1~ater from iron and manganese removal 

filters shall meet the following design requirements: 

(a) Lagoons shall be designed with a volume which is 10 times the totc1l qui\ntity of wash 

water discharged during any 24-hour period. 



8-3 

(b) Lagoon length shall be 4 times the width, and the width shall be at least 3 times the 

depth, 

(c) Adequute inlet and outlet devices shall be provided so that velocity CL1rrents are 

minimized. 

( 4) .!:!.?_tent ion Tanks. Detention tanks for back1<Jash \'iastewa. ter from iron and manganese remova 1 

filters shall meet the following design requirements: 

(a) Detention tanks shall be designed to maximize settling by means of inlet piping and. 

baffling configurations. Tanks sha'll be of sufficient capacity to hold at least two complete 

backwash cycles. The floor shall be sloped to a sump and access manholes provided to 

facilitate cleaning. A cover sha'll be provided to prevent freezing. 

(b) Pumps shall be provided to discharge the decantate to a storm sewer or receiving 

\'iatercourse over approximately a 24-hour period. A converrien_t means of sampl.ing the 

effluent shall be provided. 

HR 111.84 Brine Wastes From Io~ Exchange Plants. ---------------·---·!..!-.--.-__...... __ 

If permitted by the department, brine vrnstes may be discharged to a sanitary sewer system or to a 

watercourse in cases where sufficient flow is available to provide adequate dilution to meet water 

quality or effluent standards. D'llution in streams shall be based on the 7-day low flo1·1 for the 

previous 10-year period. Except when discharging to large wateniays or se1·1erage systems which will 

not be overloaded by the discharge, the minimum requ'irement wi 11 be a ho 1 ding tank of sufficient size 

to allow brine discharge over a 24-hour period. 

N~.JJJ.&LJ.?ckwash Waste1·tate1· From Ume Softening and Surface Water TreatmeQ!~..._ 

Where feasible, the waste filter wash water shall be returned to the inlet end of the plant nt a 

'"ate of less than 10 pr!rcent of the raw v1ater entering the plant. If permitted by the department, 

:ect or controlled dischar9e to a se\'lera.ge system may be used if the dischargt~ l'lill not overloc.d 

the facilities or adversely affect ~he treatment process. Waste filter wash water shall have the 

suspended solids removed before being discharged to a watercourse. 



8-4 

Sludge from plants us·ing ·1 ·irne to soften ~iater will vary in quantity and in chemical characteristics 

depending on the softening process and the chemical characteristics of the water being softened. 

Fo11owing are requirements for specific disposal methods: 

(1) ~ The des·ign shall provide: 

(a) Locations free from flooding, with ~rading or ditc~ing to.divert surface runoff. 

(b) Minimum lagoon depth of 4 to 5 feet with interior and exterior slopes of 3:1. 

(c) Two-years solids storage volume for temporary lagoons and 8 to 10 years storage 

volume for permanent lagoons. 

(d) Multiple cells to provide flexibility in operation. 

(e) Adjustable decanting devices. 

(f) Means of convenient cleaning where appropriate. 

(2) J\pplicatior!_J:_Q_AgricuL~ral Land. If permitted by the department. liquid sludge ma.y be 

applied to agricultural land by tank truck when the solids do not exceed 10 to 12 percent by 

~ie·lght. This method requires proper handling facilities. vehicles and equipment to permit 

hauling and spreading which does not create a nuisance. Adequate sludge holding facilities 

are required for use during times that trucks cannot operate. 

(3) D~e to SanitarL~l'{~r:_ This method may be utilized if a study or experience has 

sho~1 that problems will not occur in the sewage collection system or at the sewage treatment 

plant. A hold"ing tank may be necessary to even out f1ov1s to the sev1er system. 

r 

(4) ~1ect_@nl.~:<~~_1~!~ir~ Pilot testing is necessary to show the results wlrich may be obtafoed. 

The department will review and approve proposals on a case-by-case basis to insure that water 

qualHy and effluent requirements will be met. 



1he following methods may be considered: 

(1) Laqoons. (See NR 111.86(1) for general design criter·ia.) _,..._';; __ 
(2) ~~~1nitarv Sewers. This method may be utilized if a study or 

experience has shown that problems l'lill not occur in the sewage collection system or at the 

se1·1age treatment plant. A hold"inri tank may be necessary to even out flows to the sewer system. 

(3) Mechani c_a l De1·1at~~ Mechanical de1vater"ing may be utilized if approved by the department 

after review of the results of testing. 



The foregoing rules were approved by the State of Wisconsin Natural 

Resources Board on July 19, 1974, and will take effect upon publication. 

Dated at Madison, Wisconsin October 9, 1974 

STATE OF WISCONSIN DEPARTMENT OF NATURAL RESOURCES 

By t-~-~ 
~~~~-L~.-P~.-Voigt, Secretary~ · 

(SEAL) 


