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TO ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS:

I, Bruce B. Braun, Deputy 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. WS-29-91
was duly approved and adopted by this Department on October 24, 1991. I
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whole of such original.
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Revisor of Statutes
. Bureay

ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD
REPEALING AND RECREATING RULES

IN THE MATTER of repealing and recreating

ch. NR 111 of the Wisconsin Administrative .

Code pertaining to requirements for the . T W8-29-91
operation and design of community water systems '

Analysis Prepared by Department of Natural Resources

Statutory authority: 144.025(2)(b), (c¢) and (1l); and
162.01(1), Stats.

Statutes interpreted: ‘ chs. 144 & 162, Stats.

Ch. NR 111, Wis. Adm. Code gives requirements for the operation, maintenance,
and design of new or replacement facilities at community water systems. This
rule is applicable to community water systems that serve cities, wvillages,
sanitary districts, mobile home parks, and apartment and condominium
complexes. The last major revisions to NR 111 were made in 1974,

The revisions to NR 111 include:

- A new requirement for wellhead protection plans at municipal wells. The
wellhead protection plan will establish a zone of protection between a
proposed well and potential sources of contamination. '

- New design criteria for radionuclide removal (ion exchange, aeration and
granular carbon filtration), organics removal (packed column aeration and
granular ‘activated carbon filtration) and bacterial control (ozonation).

- Renumbering to NR 811

The remainder of the revisions are clarification of requirements or resolution
of problems that have been brought to the department’s attention over the past

years.

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 Chapter NR 111 is repealed and recreated to read:



Chapter NR 811
REQUIREMENTS FOR THE OPERATION
AND DESIGN OF
COMMUNITY WATER SYSTEMS

‘NR 811.01 Applicability
NR 811.02 Definitions

NR 811.03 Alternate requirements.

Subchapter 1 - Operation and Maintenance Requirements

NR 811.04 General requirements

811.05 Required sampling, testing, and reporting
811.06 Driﬁking water standards

811.07 General treatment and disinfection requirements
81i.08 Distribution systems

811.09 Cross connections and interconnections

811.10 Private well abandonment ordinance
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811.11 Other requirements.

Subchapter 2 - Submission of Plans
NR 811.12 General requirements

'NR 811.13 Specific requirements for waterworks, plans, specifications and
: engineering report = -

NR 811.14 Owner -approval requirement

NR 811.15 _Resident project representative

Subchapter 3 - Source Development - Groundwater
NR 811.16 Wells - location, construction, rehabilitation
NR 811.17 Abandonment of wells

NR 811.18 Special requirements for wells developed in unconsolidated
formations ' ‘

NR 811.19 Special reqﬁirements for radial collectors .



‘NR 811.20 Special requirements for dug wells and springs
NR 811.21 Special requirements for infiltration lines
_NR 811.22 Special requirements for sandstone wells

.ﬁR 811.23 Special requirements for ‘limestone wells

NR 811.24 Special requirements for granite wells .

Subchapter 4 - Source Development - Surface Water
NR 811.25 General requirements
NR 811.26 Intakes

'NR 811.27 Shore wells

Subchapter 5 - Pumping Stations
NR 811.28 General -

NR 811.29 Buildings

NR 811.30 Number of pumping unigs
NR 811.31 Auxiliary power

NR 811.32 Additional requirements

Subchapter 6 - Pumping Equipment
_.Nﬁ‘811.55‘Eump'capaci;y requirements
NR 811.34 Well #ump bases. . |
NR 811.35 Pump lubrication

NR 811.3%‘Motor protection

NR 811.3% Well appurtenances

NR 811.38 Discharge lines

Subchapter 7 - Chemical Addition
NR 811.39 General

NR 811.40 Feed equipment



NR 811.41 Storage and handling
Subchapter 8 - Treatment

NR 811.415 Design of treatment processes and devices
811.42 Aeration

811.43 Clgpification
4811.44'Disinfection '

811.45 Filtration - gravity
811.46 Fluoridation

811.47 Iron and manganese control
811.48 Organics removal

811.49 Ozonation

811,50 Radionuclide removal
811.51 Sequestfation
811.52.Softening

811.53 Stabilization
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811.54 Taste and odor control

Subchapter 9 - Hydro-pneumatic Tanks

NR 811.55 General

Subchapter 10--.Storage Facilities
- NR 811.56 Volume and pressure

NR 811.57 Location

NR 811.58 Construction details

NR 811.59 Plant storage

NR 811.60 Distribution storage



Subchapter 11 - Distribution Systems

NR
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Applicability

Materials

System design

Hydrants_

Air release‘faciiities.

Installation of mains

Separation of water mains and sewers

Separation of water mains and other contamination sources
Surface water crossings

Common casing crossings

Water loading stations

Subchapter 12 - Water Pressure Booster Stations

NR 811.72 General

NR 811.73 Location

NR 811.74 Pumps and pressures

NR 811.75 Storage requirements

NR 811.76 Emergency power

- NR 811.77 Station requirements

Subchapter 13 - Waste Disposal

NR 811.78 General

NR 811.79 Sanitary waste

NR 811.80 Floor drainage

NR 811.81 Backwash water from iron and manganese filters

NR 811.82 Brine waste from ion exchange plants



NR 811.83 Backwash wastewater from lime softening and surface water treatment
plants

NR 811.84 Lime softening sludge
NR 811.85 Spent media

NR 811.86 Alum or other coagulant sludge



NR 811,01 APPLICABILITY. This chapter governs the general operation,

design and construction of community water systems. The standards for design
and construction shall be considéred minimum standards for new facilities and
the minimum standards to which existing facilities shall be upgraded when
improvements are undertaken at those facilities. These standards may be
imposed on a case-by-case basis- to exisfing facilitieé‘whén fhe department’
determines.that a potential health risk exisfsf

Note: The authority to promulgate and enforce these rules is contained in
chs. 144 and 162, Stats. Pursuant to s. 144.99, Stats., 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.

NR 811.02 DEFINITIONS. 1In this chapter: (1) "A.N.S.I." means the

American National Standards Institute, 1430 Broadway, New York, NY 10018.

(2) "A.P.I." means the American Petroleum Institute, 211 N, Ervay, Suite
1700, Dallas, Texas 72501.

(3) "Approval" means the written approval of the department for any
project requiring approval pursuant to s. 144,04, Stats., and s. NR 108.03.

(4) "A.S.T.M." means the American Society for Testing and Material, 1916
Race Stregt, Pﬁiiédelphia, Pénnsylvania 19103; |

'(5) "AW.W.A." meaﬁs the Aﬁericaﬁ Water Works Association, 6666 West
Quincy Avenue,.Denver, Coloraéo 80235,

(6) "Boil water notice" means a special type of public notice that informs
consumefé that the water is bacteriologically unsafe and must be boiled prior
to consumption. A boil water notice includes the following information:

(a) The water has tested bacteriologicaliy unsafe for @rinking;

(b) All water used for washing of eating utensils, drinking of cooking must

be boiled at a rolling boil for at least 5 minutes;
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(c) Ice and any beverages prepared with unboiled water must be discarded;
and

(d) The above precautions are in effect until fufther notice,

(7) "Community water system" means a public water system which serves at

least 15 service connections used by year-round residents or regularly serves

.

At least ‘25 year-round resideﬁté. Ahy water sySfem serving 7 or more homes,
10 or more mobile homes,.lo or more.apartment units or.10 or more coﬁdominium
units shall be considered a community water system unless information is
provided by the owners indicating that 25 year-round residents will not be
served,

(8) "“"Cross connection" means any connection between 2 otherwise separate
systems, one of which contains potable water from a public water system and
the other water ffom a private source, water of unknown or questionable safety
or steam, gases or chemicals, whereby there may be a flow from one system to
the other, the direction of flow depending on the pressure differential

between the 2 systems.

(9) "CT" or "CT calc" is the product of the "residual disinfectant
concentration# (C) in mg/l determined before or at the first customer,.and the
’éorfesﬁonding *aisinfectant'coﬁtéct time" (T).in minutes, i.e., "C" x "T".

(10) "Debartment" means.tﬁe deéartment of natural resources.

(11) "Distribution system" means all pipes or conduits by.which water is
delivere& to consumers except piping inside buildings served and service pipes
from a building to a distribution main or pipe.

(12) "Groundwater" means that part of the subsurface water which is in the

zone of saturation.



(13) "Grouﬁdwater source" means all groundwater obtained from horizontal
collectors, infiltration lines, springs, and dug, drilled or other types of
wells,

(i&) "T7.S5.0." means the Insurance Services Office, 6550 York Avenue South,
#600, Minneapolis, Minnesota 55435.

(15) #Liviﬁg unit" méans a reSideﬁcé;.apartmént'unit{ cqndominium unit or
other domicile.

(16) "Municipai water system" means a community water system owned by a
‘city, village, county, town, town sanitary district, utility district, public
. inland lake and rehabilitation district, municipal water district or a
federal, state, county or municipal owned institution for congregate care or
correction, or a privately owned water utility serving the foregoing.

~(17) "Non-community water system" means a public water system that is not
a community water system.

(18) *"N.S.F." means the National Sanitation Foundation, 3475 Plymouth
Road, P.0. Box 1468, Ann Arbor, Michigan 48106,

(19) "Other-than-municipal water system" means a community water system
that is not a munieipal water system.

.:~(20) 2"Personﬁ means an‘indiviaual, corporation, company, association,
cooéerative, trust, institution, bartnership, state, municipality or federal
agency.

(21) ‘JPublic water system" means a system for the provision to the public
of piped water for human consumption,.if a system has at least 15 service'
connections or regularly serves an average of at least 25 individuals daily at
least 60 days out of the year. A public water system is either a "community

water system" or a "non-community water system". A system includes:



(a) Any collection, treatment, storage and distribution facilities under
control of the operator of a system and used primarily in connection with a
system, and

(b) Any collection or pretreatment storage faciliti;s not under such
control of the operator of a public water system which are used primarily in
connecti§n with a system. R - |

theg The definition of public water systeﬁ as regulated by this chapter
is broader and includes more water systems than those governed by the Public
Service Commission under its definition of a public utility in ch. 196, Stats.

(22) "Reviewable project” shall-have the same meaning as in s. NR
108.02(8).

(23) "Supplier of water" or "owner" means any person who.owns or operates
a public water system. |

(24)  "Utility" means a public utility as defined in ch. 196, Stats.

(25) "Waterworks" or "water system" means all structures, conduits and
appurtenances by means of which water is delivered to consumers except piping
and fixtures inside buildings served, and service pipes from buildings to
street mains.

.(265 l"Well;'ﬁeanS'an excavation or opening into the ground made by
'idigéing, boring, drilliné, dri;ing or other methods for the purpose of
obtaining groﬁn&water.

(27) ;ﬁéll driller" means a person defined as .a well driller by
S. 162.02k5), Stats.

(28) "WPDES permit" means the Wisconsin pollutant discharge elimination
system permit issued by the department under ch. 147, Stats., for the

discharge of pollutants.
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NR_811.03 ALTERNATIVE REQUIREMENTS. (1) If the owner of a proposed

reviewable project determines that compliance with the design requirements of
this chapter is impracticable, the. owner may submit in writing to the
‘department prior to submission of final plans a request to use alternative
criteria. This request sha;l contain.the reasons that compliance with the
design-criteria is impracticablé'and altérﬁati?e criééria for which depaftment
apﬁroval is sought and all pertihent facts, &ata, reports and studies
supporting the proposed alternative.

(2) If the department determines that compliance with the design
requirements of this chapter would be impracticable in any specific case, or
that an alternative proposed has additional benefits with adequate safeguards,
it may approve alternative criteria which are in substantial compliance with

the requirements of this chapter.

SUBCHAPTER 1. OPERATION AND MAINTENANCE REQUIREMENTS

NR 811.04 GENERAL REQUIREMENTS. The suppiier of water shall be responsible
for insuring that the public water s&stem is operated to provide an adequate
quantity of safg drinking water to consumers. This responsibility includes
mainﬁéining‘or.contracting fof an adequate number of trained staff to perform’
éll duties necessary, performing maintenance and replacement of equipment when

necessary to keep the facilities in good operating condition, and providing

adequate laboratory testing equipment to control and monitor treatment

processes and chemical addition programs.

NR 811,05 REQUIRED SAMPLING, TESTING AND REPORTING. The supplier of water

shall be responsible for sampling, testing and reporting to the department

water source, treatment plant and distribution system water quality, and water
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system operational data in accordance with the applicable requirements of chs.
NR 108, 109, and this chapter. In addition the following requirements shall
be met: |

(1) SAMPLING AND TESTING. (a) Sampling and testing for water quality,
quantity and system collection of operational data shall be performed by the
.suppller of water as requlred by chs NR 108, 109 149 and this chapter

(b) Additional sampllng and testlng shall be performed by the supplier of
water as required by the department in writing. The departqent may require
‘the additional sampling and testing when necessary to verify water quantity
and quality, treatment plant effectiveness, adequate distribution system
operation, and to protect water consumers as well as the environment from
adverse -impacts.

(2) REPORTING. (a) All suppliers of water for municipal water systems
shall submit monthly reports on forms supplied by the department to the
appropriate district office of the department as required by s. NR 108.06(4).
Computer generated forms are aeceptable if, at a minimum, all the required
_ data are submitted on the form, and if the form of the report receives the
approval of the appropriate department district office prior to use, Reports
'.shall include the following data if applicable:
| 1, Daily quantities of water pumped

2. Daily quantities of chemicals added to the water;

3. Daily operation of treatment processes;

4. Results of chemical, physical or other tests performed for plant

control;

5. Calculated theoretical residuals and residual test results;
6. Groundwater depth measurements, static and pumping, at least weekly

where applicable;
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7. Totdls and averages of the above where spaces are provided on the
report form,

8. Other data determined necessary by the department.

(b) Suppliers of water for other-than-municipal water systems which have
groundwater source capacity exceeding 70 gallons per minutg or which are
chemically treating the water éupply, orfﬁotﬁ; shali submit monthly reports on
fofms suﬁplied by the department. Where chemical addition or water treatment
is practiced, reporting shall be in conformance with par. (a). Reports shall
_include the following data:

1. Total monthly pumpage of water;
2. Groundwater depth measurements, static and pumping;
3. Other data, including information on any chemical addition, as required

by the department in writing.

NR 811.06 DRINKING WATER STANDARDS. Where practical, the quality of the

raw water source shall meet the primary maximum contaminant levels of ch. NR
109 and other applicable requirements of ch. NR 109 and this chapter without
- treatment. In all cases, the quality of finished water supplied to consumers

shall meet the primary~drinking water standards contained in ch. NR 109.

NR 811.07 GENERAL TREATMENT AND DISINFECTION REQUIREMENTS. Treatment shall

Be'proﬁidéd by each supplier of water where necessary in order to insure that
the fini;hed water supplied to consumers meets the primary maximum contaminant
levels contained in ch. NR 109 and is not objectionable to an appreciable
number of consumers. In addition, the following requirements shall be met:
(1) TREATMENT OF WATER FROM SURFACE WATER SOURCES (a) All public water

supply systems drawing water from lakes, rivers, streams or other surface
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water sources shall, after the water is drawn, treat the water as provided in
this chapter. In general, this treatment ;hall include disinfection,
coagulation, sedimentation and filtration. All deviations from required
‘treétment methods shall be approved by the department and based on data which
shows that the requirements of this chapter are unnecessary in the %pecific‘
case.

(b) The free chlorine concentration in the water entering the distribution
system shall be at least 0.2 mg/l at the entry point to the distribution
* system and detectable throughout the distribueion system or the total combined
chiorine concentration shall be at least 1.0 mg/l at the entry point to the
distribution system and detectable throughout the distribution system.
Residual monitoring of the water entering the distribution system shall be
provided as required in s. NR'109.70.

(c) Treatment plant CT values_shall»meét the applicable requirements of
ch. NR 109.

(2) TREATMENT OF WATER FRCM GROUNDWATER SOURCES. (a) ' The department may
require continuous disinfection of water drawn from groundwater sources if
water quality data or well or system construction indicates a potentiai health
haz;rd; Disinfection of watér dfawﬁ from groundwater sources is to supplement
and not replace proper well logétion,-constructidn and source protection.

When disinfectién of water drawn from a groundwater source is required to
maintaiﬁ‘ﬂécteriologically safe water, the residual maintained in the
distribu;ion system and the residual monitoring shall be the same as that
required for surface water in sub. (1)(b).

(b)  Water Drawn from those groundwater sources which are most susceptible
to contamination, such as springs, shallow wells and wells developed in

limestone which are not overlain with sufficient protective material, shall be
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- disinfected and provided with an adequate detention period as determined by
the department before the water reaches the consumers.

(c) Disinfection of watef drawn from groundwater sources shall be required
"“in facilities which expose the water to the atmosphere, such as open basins,
filters, air stripping towers or gravity aerators. Chlorination of
groundwaﬁef shall also bé.required priéfffé treéthent th;qugh a pressure
'vessel such ag an ion exchange softener or an iron/manganese filtef.unless
deemed unnecessary or inappropriate by the department.

. (d) 1If water drawn from a groundwater source exceeds primary standards in
'Chapter NR 109 or a department health advisory, the well from which such water
is obtained shall be removed from service and reconstructed or abandoned.
Under emergency conditions, the department may permit temporary use of a well
from which bacteriologically contaminated groundwater is drawn if disinfection
adequate to insure safe water is provided. Use shall be terminated when  the
well from which contaminated water is drawn'is replaced or reconstructed. A
continuous boil water notice may be required By the department during all or a
part of this interim period if deemed necessary to protect public health.

(e) The department may.allow the use of water drawn from a groundwater
. -source dégmed to be under the direct influence of surface water provided
treatment facilities meeting the requirements of ch. NR 109 and this chapter

are provided. Where use is allowed, the disinfectant residual maintained in

the distribution system and residual monitoring shall be the same as required
for treatment of water drawn from a surface water source, Treatment
requirements for other-than-municipal public water systems may be modified
where surface water treatment is impractical, where sufficient treatment can
be provided, and if approved by the department. The supplier of water shéll

contact the department to determine allowable treatment in these cases.
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(3) CONSTRUCTION AND MODIFICATIONS. (a) After construction, maintenance,
repair or modification, waterworks facilities shail be disinfected by
procedures outlined in A.W.W.A. Standard A100 (1-7), (June 10, 1984), C651,
‘(January 26, 1986) or D105 (January 26, 1986), C652 (January 26, 1986),'6653
(January 25, 1987). ‘In addition, waterworks may not be p¥aced in service
until bacteribldgital samples have estabiished that the water is safe for
céhsumption in accordance with par. (b). Copies of these standards 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 statutes, and
may be obtained for personal use from.the American Watér Works Association,
6666 West Quincy Ave., Denver, Colorado, 80235.

(b) At least omne bécteriologically safg sample shall be obtained before
waterworks are placed into service. In the case of new or reconstructed
wells, a minimum of 2 bacteriological-safe samples, taken at least 8 hours
apart during the test pumping period, or on 2 separate days, shall be
obtained. When new systems or extensions on a number of streets are
installed, bacteriological samples shall be taken at representative locations
to establish that all of the improvements are free of contamination. When
watér méiﬁ breaks aré'repairgq in water s}stems that do not maintain a
"detectable chiorine residﬁal a gacterioiogical sampie shall be taken in the
area of the bféak within one working day. The main may be returned toiservice
priorutoa;eceiving_the results provided that the main has been disinfected and
flushed.. The supplier shall comply with s. NR 109.31 when system sampling
indicates the presence of coliform organisms. For water storage facilities, 2

or more successive safe samples, taken at 24-hour intervals, shall be obtained

which indicate bacteriologically safe water or one safe sample shall be
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obtained only if a free chlorine residqal of at least 0.1 mg/l is remaining
when the results of the safe sample are reported.

4) CHEMICAL TREATMENT. (a) All municipal watér systems and all other-
‘than-municipal water systems serving subdivisions shali be equipped with
chemical feed equipment and ghe necessary appurtenances which can contingously.
&isinfeét the water; ' The aep;rtﬁent ﬁay feguiré‘the‘ins£allétiopA6f cheﬁicals
feed equipment at any other—than-muﬁicipal waéer systeﬁ-where deemed.necessary
to assure a safe water supply.

~(b) All surface water treatment plants and other .waterworks where
treatment is required to produce a water Quality meeting the primary maximum
contaminant levels shall be equipped with backup chemical feed equipment for
all chemicals required for treatment in the event of failure of the primary
equipment,.

(c) Written approval from the. department is required prior to the addition
of any chemical to a community water system. A 30-day supply of chemicals
shall be kept on hand as required by s. NR 108.06(3). Chemicals shall meet
current A.W.W.A. standards and be approved by the department. Department
approval will no?mally consist of, but is not be limited to, approvalvof the
’chemiéél for use in-potable water under Natioﬁal Sanitation Foundation
.(ﬁ.S.F.) Staﬁdard 60. Laborétorieé evaluating products for compliance with.
N.S.F. shall be certified by the American National Standards institute..
Colored ;ﬁémicals shall be approved if coloring agents are not‘used in toxic
concentrations or in amounts which impart taste, odor or color to the watér

supply. The department may require the analysis of chemicals if necessary to
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‘insure use of s;fe chemicals. Copies of thése standards 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 statutes.

(d) Chemical containers shall be labelled to include the chemical name,
purity, concentration and name and ;ddress of the ;upplie*.

(e). Reduests for thetshgstitutién of d{sinf;cﬁion agenés in lieu of
éhlorine for bécteriological contrél may be approved Sy the departﬁeﬁt.
However, substitute disinfection agents may not be used without specific
approval by the department.

- (£) Written approval from the department is required prior to the use of
any indirect chemical or material that may affect the quality of the water
supply due to immersion or incidental contact in the water system. Examples
include process media, protective materials such as liners, péints and
coatings, sealants, gaskets, fittings and lubricants. Department approval
shall include, but not be limited to, approval of the chemical or material for
use in p&table water under National Sanitation Foundation Standard 61.
Laboratories evaluating products for compliance with N.S.F. 61 shall be
certified by the American National Standards Institute. Copies of the
~st.andardz.a',rg ;vailablg as pr&vided in par. (c). Written depaftment approval
is not reqﬁired Qhere existing eéuipﬁent is being replaced with similar
equipment during maintenance or repair provided that the suﬁplier of water can

document that the equipment used meets the approval requirements of this

section.

NR _811.08 DISTRIBUTION SYSTEMS. (1) OWNERSHIP OF MUNICIPAL WATER SYSTEMS.
The distribution system of a municipal water system, shall be owned and

maintained by the waterworks owner,
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(a) All water mains on private property which are, or in the future may be,
connected to the distribution sjstem at more than one point, thereby allowing
flow through the piping system, shall be owned and maintained by the
waterworks owner except where the water main connectioﬁs"meet the requirements
of par. (b). To insure the use of approved materials and the propér
installétibn and maintenance, thé depa?tm;nt iecommén&s éhat fire hydrantg and
water mains serving fire hydrants on private éroperty be installed in
easements and owned and maintained by the waterworks owner.

(b) Water mains to be connected to the distribution system at more than
one point may be privately owned and maintained provided that a check valve is
installedbon the water main at each point of conmection to the distribution
system to prevent water from flowing back into the publicly owned distribution
system. Each check valve shall be located in a manhole or vault and shall be
immediately preceded and followed by a shut-off valve on the main. The water
supplier shall have access to the manholes and valves for inspection purposes.,

Note: Refer to s. ILHR 82.40 for standards for the construction of private
water mains..

(2) NORMAL PRESSURE. System pumps, the distribution system and related
storagé.facilities shall bé operated to maintain a minimum of 35 pounds per
b éduare inch at ground level a# all locations in the distribution system under

normal operating conditions including maximum day demand averaged over a 24

hour period. 1In areas where this pressure cannot be maintained, corrective



action shall be taken to maintain a minimum of 35'pounds per square inch. If
the corrective action requires a reservoir or booster pumps, the requirements
of ss. NR 811,60(1) and 811.72 to 811.77 shall be ﬁet.

(3) FIRE FLOW PRESSURE. The system shall be operated so that under fire
flow conditions the residual pressure in the distribution %ystem is not }ess
fhan 20 pounds per square'inéh at gféqnd level.'~Fire’pump§fs may ﬁot be
connected to fire hydranﬁs if 20 fsi cannot be maintaiﬁed during opération of
the pumpers. In addition, the system owner shall notify the fire chief in
writing of the location of all fire hydrants that cannot be used by fire
pumpers and color code or tag the affected hydrants.

(4) LOSS OF PRESSURE. The supplier of water shall be responsible for
taking corrective action when positive distribution system pressure is lost in
an area affecting 25% or more of the distribution system. In addition to
restoring system pressure; the supplier- of water shall perform the following
as necessary:

(a) Notify the appropriate district office of the departmenf as soon as
possible, but no later than one working day, as to the extent of the problem,
cause and corrective actions taken.

kb)‘ Start émergency disinfécfion of the Qater supply if the system is not
already confinuously disinfgéted. vAt a minimum, the free chlorine residual
shall be 0.2 mg/l at the entry point to the distribution systém and detectable
througho;£>the distribution system or the total combined chlorine residual
shall be‘l.O mg/l at the entry point and detectable tﬁroughout the
distribution system., Higher disinfectant residuals may be required‘by the
department if deemed necessary to assure a safe water supply. Water mains and

storage facilities in the area that lost pressure shall be flushed to remove

contaminated water and to quickly establish an adequate disinfectant residual.

- 19 -



Emergency disiﬁfection shall be maintained until approval is obtained from the
department to cease.

(c) Coilect distribution system water samples for bacteriological analyses
7from.the pressure loss area as soon as adequate pressure is returned to the
system. The number of samples collected shall increase as ;he extent of
problem afeas increases,~but in no caéevméytless.than 2 samples be collected.
The department shall be éontacted to determine the number of samplés and
sampling locations. The supplier shall comply with s. NR 109.31 when system
- sampling indicates the presence of coliform organisms.

(d) 1Issue an immediate boil water notice to all affected water consumers
unless it is determined by the department that an acute threat to public
health does not exist: The boil water notice shall be maintained until
approﬁal is obtained from the department to cease,.

(e). Notify the public in the area affected as prescribed in
s. NR 109.81(1)(a)3 unless the department determines that no health hazard has
existed. |

(£) Take all corrective actions necessary to prevent additional
significant pressure losses.

i: '(5) MAINTENANCE. Each.supplief of water shall perform routine maintenance
to énsure proper operation of thé water system. A schedule shall be

established for flushing dead-end mains or mains in other areas to remove

sediment or water of poor quality. A number of hydrants and valves shall be
exercised each year depending on system size so that all are routinely
exercised. Record keeping shall be established to insure routine scheduling
and performance of valve and hydrant exercising and maintengnce. Water
storage facilities shall be gmptied and inspected at least once every 5 years

and maintenance provided as necessary. Interior and exterior paint coatings
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for steel ‘elevated water storage tanks or treatment structures shall be
inspected by a person trained to evaluate the integrity of the paint system at
least once every 5 years and repainted as necessary to maintain structural
‘integrity. The supplier of water may perform the inspéction if experienced in.

paint inspection.

Note: The department recommends that each valve and hydrant be operated at

least once every 2 years.

NR 811.09 CROSS-CONNECTIONS AND INTERCONNECTIONS. Imstallation or

replacement of cross-connections is prohibited. Plumbing back-siphonage,
cross-connection and potébility control regulations are provided in s. ILHR
82.41; water system interconnections are prohibited excépt‘aé provided in sub.
(2). 1In addition the following requirements- shall be met:

(1) CROSS-CONNECTION CONTROL PROGRAM, The supplier Qf{water for every
municipal water system shall develop and implement a comprehensive control
program for the elimination of all existing cross-connecﬁions and prevention
of all future cross-connections. A record of.the‘cross-connection control
prdgraﬁ éhall bé kept'curréng and'availagle for annual review by the
 'aépartment. ‘The control.progf;m shall include but not be limited to:

(a) A comﬁlete description of the program and the administration
procédur;;, including designation of the inspection or enforcement agency or
agencies;

(b) Local authority for implementation of the program, such as ordinance
or rule;

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

for cross-connections including appropriate record keeping. Unless otherwise
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authorized by the department, each supplier of water shall inspect every
service a minimum of once every 10 years. It is recommended that industrial
and commercial services be inspected once every 2 years.

(d) A description of the methods and devices whicﬁ will be used to protect
the water supply by referenge to or ipclusion.of ch. ILHR 82; ‘

(e). Provisions for denial of'discontingﬁncé of wétgf service, after:
reésonable notice, to any premises where an anrotected cross-connection
-~ exists,

(£) Submission to the department of a copy of an ordinance establishing a
cross-connection control program.

(2). INTERCONNECTIONS WITH OTHER ACCEPTABLE WATER SOURCES.
Interconnections between the public water supply system and another source of
water are prohibited unless permitted by tHe department in individual cases.
Approval of the department shall be obtained prior to the interconnection.

NR _811.10 PRIVATE WELL ABANDONMENT ORDINANCE. Suppliers of water for

municipal water systems shall require the abandonment of all unused, unsafe or
noncomplying private wells located on premises served by their system.
Abandonment is ?equired to prevent the welllfrom acting as a vertical channel
for-gfoundwéter contamingtion orAas a source of unsafe water from illegal
éross-connections with the pub;ic water system. Implementation shall be by
local,ordinance‘or water utility rule. The ordinance or rule shall include
but not BéAlimited to:

(1) A requirement that all private water supply well or pump installétions
which are not used currently, or are found to be in noncompliance with
ch., NR 112, or wells which test unsafe, shall be abandoned in accordance with
ch. NR 112 by an established date which may not extend beyond one year from

date of connection to the public system.
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(2) Provisions for a permit system that will allow retention of private
water supply systems which are found to be safe and in compliance with
ch. NR 112 with the limitation that the owner shali demonstrate a need for
‘continued current use. The permit shall require, but not be limited to the

following:

(a) Bacterioiogical sémﬁling;,éansisting of.obtaining a minimum of 2
consecutive safe samples faken a minimum of 2 weeks apart prior to issuing or
reissuing the permit, to estabiish that the water is safe for human
-consumption,

(b) Prohibition of cross-connections between any private well and pump
installations and the municipal water system.

(3) .Submission of a copy of the private well abandonment ordinance or rule

to the department,

NR 811,11 OTHER REQUIREMENTS. (1) AUTHORIZATION FOR dPERATION OF NEW
COMMUNITY WATER SYSTEMS OR IMPROVEMENTS TO EXISTING SYSTEMS. Before a new
community water system or improvements to a community water system can be
placed into service, written authorization of the department shall be
';ogtaine&; | |

(a) To.obtain authorizaéiqn for operation of a new water.system, the owner
shall meet the following requifements:

1. Ah*inspection of the facilities shall be made by a representative of
the depagtment to determine if construction is in accordance with the approved
Plans and specifications. Deficiencies shall be corrected prior to startup.

2. The department shall be informed in writing of the name of the

certified waterworks operator who will be in charge of any municipal water

system.
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3.. The owner of a municipal water system shall have adopted cross-
connection and well abandonment ordinances or rules.

(b) To obtain authorization for startup of impfovements to existing
‘community water systems that are reviewable projects as specified in s.

NR 108.02(13), an inspection of the facilities and correction of déficiencies
may be necessary prior to startup as requiredwin.paf. (;). Water mains are
exéluded‘from the inspection requirement unless required in the department
plans and specifications approval letter.

(2) MAPS. Each supplier of water shall keep a current map of the system
which shows the size and location of all facilities and appurtenances, such as
water mains, valves, hydrants, wells or sources, pumping stations, treatment
plants and storage facilities. Contour lines or ground elevations at street
intersections shall be shown as well as the overflow elevations of the system
storage units. Any préssure zones shall be delineated. Two current copies of
this map shall be kept on file with the department at all times. One copy
shall be provided to the department’s central office and one copy shall be
provided to the appropriate department district or area office.

(3) CERTIFIED OPERATOR. All suppliers of water for municipal water
sysfems'shall comp1y with the certified oﬁerator-requirements in s,

NR 108.06 (2) and ch. NR 114, | |

(4) METERS. Each supplier of water except those other-than-municipal water

sySteﬁs having source capacity less than 70 gallons perlminute shall provide a
water meger at each source to accurately measure the daily quantity of water
pumped or delivered. Water metering shall be provided for all community water
systems utilizing chemical addition.

(5) LICENSED PUMP INSTALLER. Any person, firm, corporation or partnership

performing well pump installing work as designated in s. 162.02(5), Stats.,
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shall perform the work in accordance with chs. NR 108, 811 and 112, and shall
be a licensed pump installer in accordance with the requirements of
ch. NR 146. Pump installing work at municipal water systems is not required
‘to Be performed by a licensed pump installer when performed by a department
certified waterworks operator who is a full-time employee of the mﬁpicipal ‘
water system, » . |

(6) PROJECTS REQUIRING DEPARTMENT-APPRbVAL BUT NOT REQUIRING SUBMITTAL BY
A PROFESSIONAL ENGINEER. The requirements for plans and specifications ‘
submittal for reviewable projects are in ch. NR 108. The water supply owner
or the owner’s representative may submit reviewable projects to the department
for approval without the seal of a professional engineer registered in
Wisconsin for most operation and maintenance work and for all nonsubdivision,
othef-than-municipal water systems as provided in s.’NR 108.04(2)(c)2. Plans’
shall be submitted by a registered well driller or pump installer where
applicable. Examples of projects not requiring a professional engineer'’s seal
are pump replacement with siﬁilar equipment not affecting pumping capacity,
test well construction when to be pumped at a rate of 70 gallons per minute or
more for a minimum duration of 72 hours, unless the well is‘to be convérted to
a aniéipél or'subdivision ﬁéll, well reconstruction work, pumphouse pump |
discharge piping and valving ;eélacement, well rehabilitation work as

described in s. NR 811.16, changing chemical type when the chemical feed

equipment has been previously approved by the department, and painting or
coating ;levated water storage tank and re;ervoir interiors.

(7) UNDERGROUND PLACEMENT OF SUBSTANCES. The use of any well, drillhole
or water system for the underground placement of any substance shall be
prohibited unless it is a department approved activity necessary for the

construction, rehabilitation or routine operation of the well or water system.
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SUBCHAPTER 2. SUBMISSION OF PLANS

NR 811.12 GENERAL REQUIREMENTS. (1) Plans and specifications for all

reviewable projects shall be submitted in accordance with ch. NR 108. Plans
shall.coﬁpiy with or incbfpofate the.géhéfél deéign and pperating requirements
.in that chap?ér. Worksheets shall be included with all submittals.fér
reviewable projects for which applicable worksheets are provided by the
department,

- (2) In addition to the requirements of sub. (1), plans and specifications
for all reviewable projects not requiring submittal by a professional engineer

shall be submitted in accordance with s. NR 811.11(6).

NR 811.13 SPECIFIC REQUIREMENTS FOR WATERWORKS, PLANS, SPECIFICATIONS. AND
ENGINEERING REPORT. (1) PLANS. ' (a) General. The detailed construction
plans shall contain appropriate plan and profile views, elevations, sections
and supplemental views which together with the specifications provide all
necessary information for construction of the improvements. The elevationsb
lsﬁall bélﬁased'on sea.level'datum or local datum when a conversion to sea
level datum is érovidedf4 Manufaqtu?er's drawings are not acceptable as
construction plans ahd will not be approved. Other state and local codes,
includiﬂéfthose of the department of industry, iabor and human relations, the
public sérvice commission and the department of héalth and social services,
shall be consulted for other requirements where applicable.

(b) Wells. 1. A general plan shall be submitted whicb shows the location

of the proposed well and its relation to proposed or existing water supply

facilities. It shall show all features of sanitary significance which could
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have an effect on water quality. A separate well site plan shall be submitted
which shows the property lines, contours or an éppropriate number of spot
elevations so that drainage can be determined, surficial features, structures
‘and any other relevant data. A detailed well cross section shall be submitted
which shows the size and depths of drill holes and casingsf depth of grout and
geological formations to be penetrated. -

4.2. A.copy of a well site investigation report shall be submitted as
required in sub. (3)(b) prior to or along with the plans submitted to the
department for all final wells or applicable test wells as described in
sub, 3. Based upon a review of the éubmitted well site investigation report,
the department may perform an on-site inspection of the well site. Wellhead
protection criteria cdhformiﬁg to s. NR 81}.16(5) shall be considered when
siting wells. In addition, d:;wdown effects from the pﬁmping'or test pumping
of test wells and final wells shall be- considered during well siting and
design. Information on possible drawdown effects shall be included with all
submittals to the department where significant drawdown may occur or when
required by the department,

3. Plans and specifications shall be submitted prior to the construction
of'ahyitéét well to be~pumped'at a rate éf 70 gallons per minute or more for a
"minimum durafion of 72 héﬁrs. ﬁﬂen it is known with reasonable certainty that
any proposed fést well will be converted to a final well the plans and_A

spécificagions for the final well shall be submitted for department approval

prior to construction of the test well.

- 27 -



"(c) Water loss and interbasin diversion aégrovéls. A supplier of water

shall obtain approval from the department prior to creating a water loss or
interbasin diversion as defined in s. NR 142.02, in éccordance with the-
‘requirements of ch. NR 142. |

(d) Surface water intakeg. 1. 'Location plan.’ .Plans sha11 show thg
1§catioﬁ of the intake pipeiiné énd ériblrglativéAto.thé low iift.pﬁmping
facility. The pipeline shall be reférenced b& bearing énd distance, And the
crib location shall be defined by latitude and longitude.

2. ‘'Detailed plans.’ A profile of the proposed pipeline and crib shall be
provided in addition to construction plans.

(e) Treatment plants. 1. 'Location plan.’ The location plan shall show
the location of the treatment plant in relation to the remainder of the water
system and the water source or intake.

2. 'Layout.’ The general layout plans 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. 'Detaileq plans.’ The detailed construction plans shall include the
’ 1ocation, dimeﬁéions; ele§ationé'and details of all existing and proposed
.ﬁlant units of equipment, | |

(f) Chemical feed equipment. The plan shall include a 1ay6ut of  the
waterworkérstructure and piping. The following locations and details of the
proposed‘equipment shall be included:

l.‘ Descriptions of feed equipment, including feed ranges;

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

3. Storage and handling facilities;

4. Specifications for chemicals to be used;
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5. Operatiné and control procédures;

6. Description of testing equipment and procedures;

7. Well or booster pump discharge rates and pressures.

(g) Pumping facilities. The plan shall show a general layout of the
pumping equipment, pumpbases, the sﬁcpion and discharge lines and related
housing and appurtenancess | | “ |

(h) Water‘mains. 1. 'Locatioﬁ plan.’ The plan ;hall show the'broposed
water main extensions in relation to existing facilities. A map, such as
required by s. NR 811.11(2), of the existing system or a portion thereof with
‘the proposed extensions shown will satisfy this requirement.

2. 'Detailed plans.’ The plans shall show the location of the proposed
water main within the street right-of-way or easement; the location of other
utilities, such as sanitary or storm sewers; élevations at interseétions and
hydrants or a profile of the proposed water main; location of proposed
appurtenances; details or special features and connection to the existing
system. Profiles showing the ground surface, the proposed water main, the:
proposed sanitary sewer and rock depths are necessary when approval of a -
common trench is requested in high bedrock areas. The size of proposed and
"é#istingxﬁa;ef~mains ;hall also be shown. | |
3. 'Worksheét submittalj'. Co&piete information as requested on any

required worksheet shall be provided. The forms shall be completed for all

water main projects including revisions to existing projects, upgrading of
existing mains and resubmittals of projects previously approved by the

department,
(i) Storage facilities. 1. ‘Location plan.’ The plan shall show the

location of the proposed facility in relation to existing facilities.
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2.. 'Detailed plans.’ Plans shall show contour lines at the site and
complete construction details. 'Qverflow elevations for existing and proposed
facilities shall be noted.

(2) SPECIFICATIONS. Complete, detailed material ana construction
specifications shall be supplied for all phases of the proposed pr&ject. Ihey
shall coﬁtain a program for keépiﬁg exiétiﬁg Qaterwérké fécilities in .
operétion during construction of additional faéilities so as to minimize
interruptions of service. Specifications shall be included for controlling
.erosion on or near the construction site as a result of construction activity
as specified by the Wisconsin Construction Site Best Ménagement Practice
Handbook. This handbook is available for inspection at the office of the
department of natural resources. It is available for purchase at Document
Sales, 202 S. Thornton Ave., P.0. Box 2840, Madison, WI 53707,

(3) ENGINEERING REPORT. (a) An engineering report shall be submitted
with all reviewable projects with the exception of water main extensions. The
engineering report, required by s. NR 108.04(2)(a), shall contain the
controlling assumptions made and the factors used in the functional design of
the waterworks facility as a whole and of each of the component units. Where
applic#ﬁle,_thé feportzshali make feferencevto available regional, |

iﬁefrépolitan, county or local ﬁater supply or water quality management plans
and shall clearly indicate whether the proposed project is in conformance with
the plan;j

(b) fhe report shall, in all cases, indicate the basis of design and shéll

include the following specific data, if applicable:
1. 'Description.’ A brief description of the project and the need for

improvements.
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2. 'Location.’ A description of the geogfaphié location of the project,
including reference to maps or exhibits and the location of existing
- facilities,

3. 'Topography.’ A brief description of the toéography of the general
area and its relation to the area involved in the project."

| 4. 'Population.’ Past ;engds datgkand estimaﬁéd futu;g ptojegtion‘to the
design year for the area‘involved inlthe project. V | .

5. 'Design period.’ The design period being used for sizing major system
components, based on the population projection.

6. . 'Investigations.’ The results of any investigations, such as soil
borings, test wells, pilot tests, water quality data and fire flow tests.

7. 'Flooding.’' Any areas of the project which are located within the
floodway or floodplain as defined in ch. NR 116 shall conform to the
requirements of that chapter.

8. 'Wetlands.’ Any areas of the project which are to be located within a
wetland, pass through a wetlahd or may impact a wetland shall be identified.
Copies of the Wisconsin wetland inventory maps are available for inspection at
the office of the department of natural resources and may be obtained for
’ﬁergonﬁl Use from the Wiscoﬁsiniéeological and‘Natural History Survey, 3817
. Mineral PointARoad, Madison,.ﬁisconéin 53705.

9. 'Recommendations.’ a. After discussion of alternativeg, a statement
of the r;é;ons for selection of the recommended alternative shall be provided.

A discussion of estimated capital costs and estimated annual operation and

maintenance costs shall be included.
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b. The rep;rt shall, in addition, include specific information relevant to
the type of project. The specific information required for each type of
project is as follows:

1). Groundwater sources - site surveys. A copy of a well site
investigation shall be submitted for departmeﬁt review and approval prior to
the depariment'approving‘the constructién'of a pérmahént‘wel; as required in
sub, (l)(b)2; or where thefe is reasonable certainty that the locaéion of any
test well will be the location of the permanent well. If no test well is to
be constructed, site approval may be obtained simultaneously with department
| approval of plans for the final well. The iﬁvestigation shall éonsist, at a
minimum, of a map and report indicating:

a) The regional flood elevation,

~b).-The past and present use of the proposed site.

c) The potential contamination sources within ¥ mile of the well loecation,
A listing of potential contamination sources that are to be identified if
present is available from the départment.

d) The proposed test or final well pumping capacity, or both, as
applicable.
| ge)l The‘direcfion‘of groundWatef flow,

fﬁ The recharge area for the Qell.

g) The zone of influence of the proposed well at the anticipated final
. pumping ;éfe when pumpage of the well is assumed to be continuous without
rechargelfqr 30 days.

h) The aquifer to be used.

i) The well location by quarter quarter section, township and range.

j) The boundaries of the site and the location of the well on the site.

k) The topography of the site.
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1) The results from any previous test wells including details of test well
location and construction, water quality, pumping conditions including
drawdown effects, if applicable, on other nearby wells or the envirﬁnment,
‘geologic borings, and seismic, resistivity or other groﬁndwater
investigations.’

m) Tﬁe tést or'final well conétructién.details, or.bofh, including
géolégié formations.

n) The anticipated annual volume of water to be withdrawn and the
compatibility with the existing water supply facilities.

o) The location and data from any piezometers.

P) A summary evaluation of the site including advantages and disadvantages
and the need for any possible water treatment.

q) The location of any nearby wetland.

2) Surfaceée 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 water quality
characteristicé. The report shall summarize information on hydrological data,
suéhvag'éafe yiéid, maximum‘and minimum ﬁater levels or flows, the quality of
Zréﬁ Qater wiﬁh special eﬁphasi; on results of testing programs, fluctuation in
water quality.including seasonal variations and effects, the presence qf
befoﬁliné‘organisms, and existing and future potential sources of
contamin;tion.

(4) WATER TREATMENT OR CHEMICAL ADDITION PROCESSES. A summary
establishing the adequacy of the proposed processes for the treatment of the

specific water under consideration shall be included. Include any data from
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pilot or full scale plant studies and describe the method of disposal of any
wastes and any possible effeéts on the environment.

(5) PUMPING FACILITIES. A description of the area to be served and the
basis for design, including maximum and minimum discharge heads and flows,
pump operational controls and provisipns for emergency operation shail be
includéd, | -

(6) WATER STORAGE FACILITIES. A discussion of the high to low static
pressure range which the proposed fécility will provide for existing‘and
future service areas and the volume of domestic and fire stérage required
within the design period shall be included. Explain how the proposed and
existing facilities will meet these requirements. Also, relate the
compatibility of the proposed facilities with existing facilities and any

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

NR 811.14 OWNER APPROVAL REQUIREMENT. If an engineer or other agent

submitting plans to the department is not an employee or otherwise retained by
the owner of the water system, written acceptance of the final plans by the
owner is requirgd at the time of submission of the plans to the department.
Noﬁe: An example woulq be thfe an engineer is retained by a developer to
design water main extensions which will be connected to a municipal system and

eventually be owned by the municipality. The plans shall be accepted by the

municipality prior to the submission of plans to the department.

NR 811.15 RESIDENT PROJECT REPRESENTATIVE. A resident project
representative shall be designated by the water supply owner or by the agent
retained by the owner. The resident project representative shall be

knowledgeable regarding the proposed construction, and be able to competently
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determine whether or not the improvements afe beihg constructed in accordance
with the departﬁent approved plans and specifications and the conditions of
the approval. The project representative shall be present on the work site as
needed to assure proper construction and installation of the improvements.
Hiring a_resident project representative does not negate the.owner's

responsibility to assure proper construction and installation.

SUBCHAPTER 3. SOURCE DEVELOPMENT - GROUNDWATER

NR 811.16 WELLS. (1) GENERAL REQUIREMENTS. (a) All wells shall be

terminated above the ground surface. The pump discharge piping for permanent
wells shall be exposed above the ground surface within a building or enclosure
having a concrete floor.

(b)‘ Permanent wells shall have watertight construction to such depth as
may be required to exclude contamination. This shall be below the pumping
water level except where exempted by the department on a cése-by-case basis.

(c) Permanent wells shall be provided with a grout seal surrounding the
protective casing. The grout seal shall be a minimum of 1.5 inches in
thickness to the depths specified in ss. NR 811.32 and 811.33.
| :(di All’pérméneht wells.sﬁall ﬁave a minimum of 5 feet of grout in contact
.with‘the nafive geologic formapioﬁ. Any outer casing shall be pulled back to
meet this requirement, if necessary. |

(e) Aii permanent wells shall be provided with a minimum of 60 feet of

grouted protective casing wherever practicable.
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() AlI wells shall be constructed using water from a source that will not
contaminate the aquifer. A chlorine residual shall be maintained in the well
during drilling operations.

(g) Test wells shall be drilled for permanent wells proposed in
unconsolidated formations to determine geologic formations.and watér quali;y
and quantity daté. ‘Test wells to be conv;rtéd,to'pérmangnt wells or test
weils to ﬁe pumped at a rate of 70 gallons per minute or more for a period of
more than 72 hours shall be approved by the department prior to their
.construction,

Note: In certain areas where geologic data for consolidated formations or
water quality data is not available, test wells may be required by thé
department.

(h) Flowing wells shall be provided with valving to control the flow and
the valve: shall be throttled as much as practicable to prevent the erosion of
the confining bed; every practicable effort shall be made to install the
grouted casing below the confining bed.

(i) Materials used as drilling aids, such as drilling muds and foam or
other aids shall be compounds approved by the department.

‘(2) WELL DRILLER:REQUIREMENTS. All neﬁ wells shall be constructed and
existing wells reconstrucﬁed.by 5 drillér licensed in Wisconsin. A Wisconsin:
well constructér's report shall be forwarded to the department with a copy to
the owﬁé;‘by the driller immediately upon completion of a new well, A revised
Wisconsiﬁ well constructor’s report shall be forwarded to the department with
a copy to the owner immediately upon completion of a reconstructed well.

Note: Chapter NR 146 contains the registration requirements for well

drillers.
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(3) . INTERFERENCE BETWEEN UTILITY WELLS. When the department determines
that a proposed well may have a substantial effect on the water levels in one
or more wells owned by another water utility, the following procedure shall be
'foliowed:

(a) The departmeﬁt shall provide the owners of utility wells wh#ch may bg
affected by the proposed well with informaéion.on'itéilocgtion, proposed
constructional features ;nd the anticipated volume of water to be withdrawn.

(b) If the owner of another utility well wishes to object to the proposed
utility well, the owner shall inform the department in writing of the reasons
for objection within 30 days of receipt of the information in par. (a).

(¢) If notice of objection is filed and good cause is shown, the
department may hold a public hearing ;t which-all interested parties may
presént testimony to be used by the department in determining if a restriction
shall be placed on the volume of water withdrawn from the proposed well or
existing utility wells.

(4) WELL SITES. The suiﬁability of a site for a well is dependent on
geological and topographic conditions and possible sources of contamination.
However, the following general requirements shall be met:

ka)v For weils to serve mgnipipalities and subdivisions, a lot or parcel of
land shall be reserved for the.éonsﬁruction of the well which has minimum
dimensions of 160 feet by 100 feet. The well shall be located near the center
of the i;; or parcel. For other wells, the well shall be located a minimum of
50 feet from any property boundary. These dimensions may be modified by the
department on a case-by-case basis where they are unnecessary or inadequate to

protect water quality.

- 37 -



(b) Wells ﬁéy be constructed or replaced on sites in the floodplain
outside of the floodway provided that the pumphouse floor is 2 feet or more
above the regional flood elevation and there is dry land access to the
-pumphouse. No new well may be constructed or existing well reconstructed on a
site in a floodway. Wells shall bé located in an area accessible during the
entire yéaf. Where neceééary, road iﬁpfd&émengﬁ shall bg.installed to provide
4year round acéess. Wells shall be located on property owned by thé Qater
utility owner. Access roa&s shall be on property owned by the supplier of
water or for which easements have been obtained.

- Note: Refer to 'ch. ﬁR 116 for floodplain and floodway criteria.

(c) A well site investigation report as required by s. NR 811.13(3)(b)1l.
shall be prepared by the owner or the owner’s representative for each well
site and submitted to the department prior to.or concurrent with the request
for approval of a test well or a permanent well. The report shall be
submitted on forms or in a format provided by the department.

(d) The well shall be adequately separated from potential sources of
contamination. Unless a hydrogeologic invéstigation indicates lesser
separation distances would provide adequate protection of a well from
.céntamiﬁéﬁign,'the mipimum separation distances provided shall be:

1. Fifty feét between a well_aﬁ& a storm sewer main,

2. Two hundred feet between a well and any sanitary sewer main, lift
station ;; single family residential fuel oil ﬁank. A lesser separation
distancevmay be allowed for sanitary sewer mains where the sanitary sewer main
is constructed of water main materials and joints and pressure tested in place
to meet current AWWA 600 specifications. In no case may the separation

distance between a well and a sanitary sewer main be less than 50 feet.
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3. Four‘hun&réd feet between a well and a septic tank receiving less than
8,000 gallons per day, a cemetery or a storm water drainage pond.

4, 8Six hundred feet between a well and any gasoline or fuel oil storage
tank installation that has received written approval from the department of
industry labor and human relations or its designated agent under s. ILHR
10.10. | ‘

5. One thousand feef between a well aﬁd'land.épplicéfion of municipal,
commercial or industrial waste; industrial, commercial or municipal waste
water lagoons or storage structures; manure stacks or storage structures; and
septic tanks or soil adsorption units receiving 8,000 gallons per day or more.

6. Twelve hundred feet betwéen a well and any solid waste storage,
transportation, transfer, incineration, air curtﬁin destructor, processing,
wood burning, one time disposal or small déﬁolition facility; sanitary
landfill;.coal storage area; éait or deicing material storage area; gasoline
or fuel oil storage tanks that have not received written approval from the
department of industry, labor and human relations or its designated agent
under s. ILHR lQ.lO; bulk fuel storage facilities; and pesticide or fertilizer
handling or storagé facilities.

‘() - Well sites may be inspected by a.répresentatiQe of the Aefartment
.prior to approval of ﬁlaﬁs; .

(5) WELL HEAD PROTECTION PLAN. A well head protection plan shall be
provided for all ﬁew wells for municipal water systems. The plan shali Be
developéd by the owner of the municipal water system or its agent. No new
municipal well may be placed into service until the department has approved
the well head protection plan. The plan shall include but is not limited to:

(a) Identification of the recharge area for the proposed well.

(b) Identification of the zone of influence for the proposed well,
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" (¢) Identification of the groundwatgr flow direction.

(d) An inventory of existing potential contamination sources within a %
mile radius of the proposed well and an assessment 6f existing potential
‘contamination sources within the recharge area of theiwell.

.(e) Establishment of a wgll head protection area for tbe'proposed well.
fhe weilvhead protection afea‘sﬁall éﬁcoﬁpgss, df a #ini;um,'thaﬁtéortiAn of'.
the recharge area equivalent to a 5 year timé of travei to the well.' The well
head protection area may be determined by a hydrogeologic investigation.

" (f) A public education program for well head protection.
- (g) A water conservation program.

(h) A contingency plan for providing safe water and protecting the well
from contamination based on the inventory and assessment of potential
contamination sources. -

(1) A management plan, based upon an assessment of alternatives for
addressing potential contamination sources, describing the local ordinances,
zoning requirements, monitoring program, and other local initiatives proposed
within the well head protection area established in subpar. (e). The"
management planishall adress maintaining the separation distances established
by well siting‘in sub. (4)(d). |
. (6) CASING AND LINER PIEE FOR bRILLED WELLS. ‘(a) The protective casing
shall be new prime steel pipe produced to and meeting A.S.T.M;, A-53 Grades A
or B, Aé&ﬁ A-106; ASTM A589-Type I, Grade A or B, Type II, Grade A; or A.P.I.,
5L, SLX,VSA, 5AX specifications. No previously used or reclaimed pipe méy be
used.

(b) Each length of casing shall be legibly marked in accordance with the

ASTM or API marking specification and with s. NR 112.17(2)(d). The protective
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gasiné shall have the minimum weights and thicknesses given in Table 1 except
for the allowable variances outlined in par. (c).

(c) If the protective casing is to be installed without driving, it may
have a thickness less than indicated in Table 1 but shall be surroﬁnded by at
least 4 inches of grout. It shall have a minimum thickness of 0.312 inches
‘except in the case of 6-inch‘diametef'casing which éh#li be a minimum,of 0.280
inches. |

(d) Liner pipe installed to seal off a caving zone shall be new, unused
and nonreclaimed steel pipe, but may have a lesser thickness than given in
Table 1.

(e) All casings and liners shall have additional thickness and weight if
standard thickness is dgtermined by the department to be insufficient 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
and centering guides when set.

(g) Casing and iiners shall be assembled watertight by means of jointé
welded in accordance with<thebstandard welding procedure specifications of NR-
112.18 or by threaded coupliﬁgs meeting or eﬁuivalent to the specifications
‘listed in péf. (a). | |

(h) For wells in which thé protective casing is suspended, the upper
terminus” of the protective casing shall be securely attached by welding éteel
bands t6 the outer casing or by other approved methods, and the grout shall be
supported on a steel ring or approved backer attached to the bottom of the
casing. The bottom of the casing may be flared out to meet this requirement.

(i) Copies of the forgoing specifications and standards are available for

inspection at the office of the department of natural resources, the secretary
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of state’s office and the office of the revisor of statutes, and may be

obtained for personal use from the American Society for Testing and Material,

1916 Race St., Philadelphia, Pennsylvania 19103, and the American Petroleum

Institute, Production Department, 211 N. Ervay, Suite 1700, Dallas, Texas

75201.
Table 1
STEEL PIPE
SIZE DIAMETER THICKNESS WEIGHT PER FOOT
‘(inches) (inches) "(inches) (pounds)
WITH
THREADS
AND
EX- IN- PLAIN ENDS COUPLINGS
TERNAL TERNAL (calculated) (nominal)
6 id. 6.625 6.065 0.280 18.97 19.18 .
8 8.625 7.981 0.322 28.55 29.35
10 10.750 10.020 0.365 40.48 41.85
12 12.750 12,000 0.375 49.56 51.15
14 od, 14.000 13.250 0.375 54,57 57.00
16 16.000 15.250 0.375 62.58 65.30
18 18.000. 17.250 0.375 ‘ 70.59 73.00
20 20.000 19.250 0.375 - 78.60 81.00
22 22.000 21.000 0.500 114,81
24 24.,000. 23,000 . 0.500 : 125.49
26 26.000 25.000 0.500 136.17
28 28.000 27.000 0.500 146.85
" 30 30.000 29.000 .0.500 : 157.53
32 32.000 31.000 0.500 168.21
34 34,000 33.000 0.500 178.89
36 36.000 35.000 0.500 189.57
(7) CONCRETE WALL CASING. Concrete wall casing shall:
(a) Be used only in dug wells and collectors;
(b) Be reinforced and at least 6 inches thick;
(e)

Be poured in one operation, if possible;
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(d) Not have a construction joint withinblo feet of original ground
surface.

(8) PACKERS. Packers shall be of a material thét will not impart taste,
'odofs,‘toxic substances or bacterial contamination to the water in the well,
Lead packers may not be used. |

(9) SCREENS. Screens shall: .

(a) Be constructed of stainless‘steel, brass with ; lead content.of less
than 8%, everdur or monel which will not be damaged by chemical action of
groundwater or future cleaning operations;v

(b) Have size of openings based on sieve analysis of the aquifer and
gravel pack materials;

(c) - Be designed to have an entrance velocity that does not exceed 0.1 feet
per éecond under normaltoperating conditions;

(d) Be installed and have pumping equipment designed so that exposure of
the screen above the pumping level will not occur during normal operation;

(e) Be provided with a,boftom plate or wash down fitting of the same
material as the screen.

(11) BLASTING. Approval shall be obtained from the department pribr to
451a;tiﬂg ﬁithiﬁ a well. Infdrmétidn regarding.the procedure, number, size and
location of éharges shall bg.suSmiéted in writing,

(a) Blaéting shall be con&ucted under the supervision of é blaster
licensed‘ﬁy the department of industry, labor and human relations under
s. ILHR %.11.

(b) No blasting may~occuf within 100 feet of the grouted protective
casing.

(¢) All material dislodged during the blasting shall be completely removed

from the well.
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(d) Proper.safety measures shall be employed to protect the workers and
surrounding structures.

(12) CHEMICAL CONDITIONING. Approval shall be obtained from the
7depaftment prior to chemical conditioning of a well. Information regarding
the method proposed, equipment, chemicals, testing for residgal chemicals,
disposal of wa'sceA and inhibitors to be used shall bé submitted in writing.

(a) All chemicals usea in conditioning shéll be compatible witﬁ use in
potable water supplies.

(b) Acid treatment shall include pH monitoring of nearby private wells,
| complete removal of the acid frém the well, neutralization of the spent acid,
use of an inhibitor to protect the metal portions of the well and pump and
proper disposal of the spent acid.

~(c) The discharge of highly chlorinated water shall be closely supervised
by the resident project representative. In no case may water with a
measurable total chlorine residual content be discharged to a surface water.
Suitable barriers, aeration or chemical dechlorination shall be provided when
discharging chlorinated water to a surface water or a storm sewer connected to
a surface water to ensure the water discharged does not contain a measurable
hlorine residual. |

(d) Upon completion of chemicéi conditioning, a report shall be submitted

to the department detailing the well performance before and after chemical

conditioning.

(13) VOTHER METHODS OF WELL RECONDITIONING INCLUDING HYDROFRACTURING.
Approval shall be obtained from the department prior to any reconditioning
procedure, including hydrofracturing. Information regardinglthe procedure,

the equipment and the disposal of waste shall be submitted in writing to the

department for approval.
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(14) GROUTING REQUIREMENTS.  (a) Grout mixtures. 1. Neat cement grout
shall be ASTM C150, Type I or API-10A, Portland cement and water from a known
safe and uncontaminated source with not more than 6 gallons of water per sack
(94 1bs.) of cement. Additives, including bentonite, ﬁo increase fluidity,
reduce shrinkage or control time of set may be used only Vi;h prior department
approval; No mbre'than_s pounds 6f beﬁténite:may be Addéd per sack (94 lﬁs)
of demenf. When bentonite is added,’the volumé of water shall be increased.

2. Sand cement grout may be used for annular openings greater than 3
inches. The mixture may not exceed 2 parts by weight of sand to one part of .
ASTM CiSO, Type 1 or API-10A, Portland cement and not more than 6 gallons of
water from a known safe and uncontaminated source per sack (94 lbs.) of
cement.

3. Concrete grout may be used for annular openings greater than 6 inches.
The concrete shall contain not less than 6 sacks of cement per cubic yard and
not more than 6 gallons of water from a known safe uncontaminated source per
sack (94 1bs.) of cement. The gravel size may not exceed 3/4 inch. The
volumetric ratio of either gravel or sand to cement may not exceed 2.5 parts
to one part. Wisconsin department of transpo;tation‘grade A concrete is also
accéptébiet . | |
. .(b) Application of gfout.' i. All grout shall be placed from the bottom
of the annulaf opening to the surface in one continuous operation. Whgn a
conduété;‘ﬁipe in the annular opening is used, it shall be submerged in the
grout du?ing the entire operation. For grout depths in excess of 100 feet; a
pﬁmp shall be used to inject the grout,

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.
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"3. Any materials used as drilling aids shall be removed from the annular
opening prior to grouting.

4. Prior to grouting through creviced formations, bentonite or similar
approved materials shall be added to the annular opening in the manner
indicated for grouting and circulatediuntil the bentonite or other #pproved
materi#l flows to the ground sufface.‘ h |

.5. Grout shall be allowed to overflow frém the annular opening until such
time as the density is the same as that of the grout being placed. The
specifications shall outline the method to be used to check the grout density
and equipment shall be available on site to determine grout density.

6. Standby equipment and materials in sufficient quantities for
continuously placing grout from the bottom upwards in the annular opening
shall be available at the well site when the primary grouting method involves:
forcing a measured quantity of grout down the inner casing by a plug such as
the Halliburton method. Use of the Halliburton method shall be clearly
identified in the specifications submittea to the department.

7. In some cases, partial withdrawal of an outer casing may be necessary
during grouting.to comply with sub. (1)(d). The outer casing may also be
entirély removéd during gfoutingi The grout level shall be maintained above
ﬁhe bottom of the outer casing.during the withdrawal procedure.

8. Plastic éipe may not be used as a grout conductor pipe. A metal
conducto;*ﬁipe or a rubber-covered, fiber or steel braided, reinforced hose
with a minimum pressure rating of 300 psi shall be used as a conductor pibe.

9. The conductor pipe or reinforced hose shall be completely withdrawn

from the well prior to flushing excess grout from the conductor pipe or hose

- 46 -



when grouting down the annular space or shail be disconnected from the grout
shoe or street elbow prior to flushing excess grout when grouting within the
casing.

(6) Protective casing shall be provided with sufficient centering guides
welded to the casing to permit unobstructed flow and un%form thickness of |
grout, o | | |

(4) Drilling.operatioﬁs or othér work in the well, including de&elopment,
may not be performed within 72 hours after the grouting of casings or liners.
‘If quick-setting cement is used, this period may be reduced to 24 hours. Use
of quick setting cement shall be clearly indicated in the specifications
submitted to the department.

(e) Annular openings outside of surface or outer casings shall also be
filled with grout including annular spaces created by drive shoes. When an
upper enlarged drillhole has been constructed to accommodate the setting and
removal of temporary outer casing, the annular space between the temporary
outer casing and the well casihg pipe shall be grouted before the temporary
outer casing is pulled. When the grout flows at the ground surface, the
annular space outside the temporary outer casing shall be grouted by plécing a
'.££emi; pipé t6 the'bottom of fhe Annular space. The grout shall flow at the
grand surféce before the tempora;y outer casing is pulled.

(15) PLUMBNESS AND ALIGNMENT REQUIREMENTS. (a) Every well constructed in

rock shall be tested for plumbness and alignment by the method outlined in
A.W.W.A, Standard A-100 (June 10, 1984) 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
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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
Water Works Association, 6666 West Quincy Ave., Denver, Colorado 80235,

(b) Variance from the vertical of two-thirds the smallest inside diameter
of that part of the well being tested per 100 feet of depth to the.depth of
the pump setting.plus 25% may not be exce;dedt Al;o; the‘weil shall allow free
paésage éf a 40-foot section of pipe or a éummy to the depth of the pump
setting plus 25%. The outside diameter of the pipe or dummy used may not be
more than 1/2 inch smaller than the diameter being tested.

(c) Kinks and bénds which prevent setting a line shaft pump to the desired
pump setting plus 25% will not be approved by the department unless accepted
in writing by the owner.

(d) A summary of éhe test ;esuits shall be submitted to the department
prior to permanent pump approval.

(16)  YIELD AND DRAWDOWN TEST. (a) A yield and drawdown test is required
and the method to be used shall be clearly indicated in the plans
specifications.

(b) The test shall be performed on every municipal or subdivision well for
a périod,éf at least 12 con;egutive hours.. For other wells, the test shall bé
performed for a period of.at‘leagt 4 consecutive hours.

Note: It ié recommended that the tést pumping be continued beyond 12 hours
or'unfiiiihe water level stabilizes.

(c) fhe test shall include pumping a minimum of 4 hours at a rate equal to
the capacity anticipated for the permanent well pump.

(d) Water depth measurements shall be made at least every one-half hour

during the testing period.
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(e). The following data shall be submitted to the department:

1. Static water level;

2. Pumping rate;

3. Drawdown during test;

4., Recovery water levels;

5. Depth of pump setting. ‘

(£) 1In addition, sambles of water shall be collected as required by subs.
(19) and (20).

(17) GEOLOGICAL DATA. (a) Formation samples shall be collected from all
new wells and.from deepening of existing wells at 5-foot intervals and at each
pronounced change in formation.

(b)  Geological data shall be recorded on the construction report and the
formation samples submitted to the Wisconsin state geological and natural
history survey, 3817 Mineral Point Road, Madison, Wisconsin-53705.

(18) CAPPING REQUIREMENTS. (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 shall be provided to
prevent debris or any contaminants from entering the well or the annular
space. o

(19) BACTERIOLOGICAL QUALII?. Every new, modified or reconditioned
groundwater soufce shall be disinfected during or after placement of pumping
equipmen;j Samples for bacteriological analysis shall be collected as
provided.in s. NR 811.23 (3).

(20) CHEMICAL QUALITY. rEvery new well shall be sampled for chemical
analysis. Reconditioned or modified wells shall be sampled for chemical
analysis in cases where changes in water quality may occur. The samples shall

be collected and analyzed for the parameters indicated in the department'’s
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-approval lettef'for the well construction or modification.. The samples shall
be collected near the end of the test pumping period. A sample tap shall be
installed on the test pump discharge piping at a location suitable for the
“collection of water samples for volatile parameters and a suitable throttling
device shall be provided on the pump discharge piping to facilitate sample
collectioﬁ; The samplesléhall be submiﬁtéd to # state cggtified laboratory or
‘to the state iaboratory of hygiene, Madison, Wisconsin. Prior to éoilection
of the samples, the department shall be provided with a detailed description
of the sampling protocol for each parameter and with the name and address of
the laboratory to conduct the analysis. Wells'that do not meet the primary
water quality standards of ch. NR 109 may not be placed into service unless
adequate treatment is provided.
..~ (21) OBSERVATION WELLS AND TEST WELLS. (a) Observation wells, monitoring
wells, test wells, treatment wells or other wells constructed as part of the-
water system shall be constructed in accordance with the requirements for
permanent wells if they are to remain in service after completion of the
groundwater supply and if they are located on the well site, unless this
requirement is waived by the department. If not to remain in service, the
.;wélls sﬂéil‘be'abandpped,in'accordance with s. NR 811.17. Monitoring wells
constructed off.the well site shallAmeet the requirements of ch. NR 141.

(b) The wells shall be protected at the upper terminal to preclude

entrance of foreign material and the wells to remain in service shall be

provided with locking covers.

NR 811.17 ABANDONMENT OF WELLS. (1) GENERAL REQUIREMENTS FOR ABANDONMENT
OF WELLS. (a) Obstructions. Any debris or obstructions that may interfere

with sealing operations shall be removed from the well prior to abandonment.
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(b) Procedural limitations. Filling material for nonflowing wells 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
‘pipe shall be submerged in the concrete at all times.l Pump piping and
removable liner pipes shall be pulled from a well prior tp‘sealing.

(e) Alterhate.abandopment procedures.i.Approyed slow-hydrating‘bentonite~.
cﬁips méy.be used to fill both unconsolidated formation and bedrock wells if
the following conditions are met:

1. The well diameter is 4 inches or larger.

2. The well is less than 250 feét deep.

3. There is less than 150 feet of standing water in the well,

4. The well is not filled with drilling mud or bentonite slurry.

(2) PERMANENT ABANDONMENT METHODS. When a well is permanently abandoned,
the owner shall fill and seal the well, to prevent it from acting as a channel
for contamination ér vertical movement of water, by the following applicable
method:

(a) Drift or other unconsolidated formation wells. For drift or other
unconsolidated formation wells, a 20-foot concrete plug shall be poured at the
toﬁ 6f'tﬁé welllwith';he remainder fillea Qith concrete or clean puddled clay.

" Inner ungrouﬁed well casiﬂg wiéh'screen shall be removed from gravel-pack -
wells prior té filling.

'(B).L;ﬁéstone formation wells. For limestone formation wells, fill any
limestong strata entirely with concrete or, as an alternative, with layers of
concrete and gravel or stone aggregate, provided that the top 20 feet of the
rock formation and the entire cased portion of the well are filled with
concrete. Exception to filling the cased portion with concrete under the

alternative method may be made where the well casing is set in rock and sealed
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in place with cement grout. If the al;ernative is used, a concrete plug at
least 40 feet thick shall be placed extending at least 20 feet above and below
the bottom of the casing. The remainder of the cased portion ﬁp to 20 feet
‘from the surface may be filled with gravel, crgshed réck, sand or clay, but
the top 20 feet shall be fi;led with concrete. |

. (c)‘Sandstone formation:weilé. be‘sén@stoné.forﬁation wélls{Afill‘aﬁy~
saﬁdstone formations entirely with cbncrete or, as an élternative, with
disinfected sand or pea gravel, provided that the top 20 feet of the formation
and the entire cased portion in this alternative method is filled with
concrete., The exception to entirely filling the casing with concrete in par.
(b) is applicable in this paragraph.

(d) Shale, granite and quartzite formation wells. For shale, granite and

quartzite formation wells, use the procedure for limestone formation wells in
par. (b)..

(e) Mixed formation wells. For mixed formation wells, fill in limestone,
sandstone, shale, granite and quartzite strata as provided in par. (b), and
provide concrete -or concrete grout plugs at least 40 feet in depth, extending
at least 20 feeF above and below the point of surface contact between every
'distihct.gédloéic formation where the alternafive methods to filling the well’
éntirely witﬁ concrete are sélectea.

(f) Flowing wells. For flowing wells, confine the flow and fill wells in

accordance with par. (b) procedures or seal with cement grout applied by a
pressure‘method approved by the department. .

(3) TEMPORARY ABANDONMENT. When a well is temporarily removed from .
service, 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,

the well shall be permanently. abandoned and sealed in accordance with sub.
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-(2). Approval ;f the department shall be oﬁtainéd for any deviations from the
5 year maximum for temporary abandonment.

(4) REPORT TO DEPARTMENT. A report shall be méde to the department by the
-owner within 30 days after a well has been permanently abandoned or
temporarily removed from service. fhe report shal; incluée a detailed
descriptioﬁ of location,iéoﬁstructién énd.éeolagié features, and Qethbd of

‘sealing. The report shall be on forms supplied by the department.

NR 811.18 SPECTAL REQUIREMENTS FOR WELLS DEVELOPED IN UNCONSOLIDATED

.FORMATIONS. (1) The cased and grouted depth for screened wells in
unconsolidated formations shall be dependent on the controlling geologic
conditions. Wheré practical, the grouted casing shall extend to at least 5
feet below the normal pumping water level and go within 5 feet of the top of
the screen unless the grout depth is at least 60'feef. Grouted casing depths
less than 30 feet will not be approved if alternatives are available,

(2) Continuous chlorination and an adequate contact time for disinfection
shall be required as a safeguard except in cases where the pfoposed well
construction provides sufficient protection as determined by the department.~

¢3) If 91;y or ha;dpan i§ encountered aﬁove the formation to be developed,
the protecfive éasing and gfogt %hail extend through the materials, but the

outer casing shall be withdrawn at least 5 feet above the clay or hardpan

during grouting.
(4) 1If the well is gravel packed, the gravel shall be acid resistant and

free of foreign material, properly sized, washed and disinfected prior to or

during placement. -
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(5) A sand or bentonite seal to prevent leakage of grout into the gravel
pack or screen shall be provided. The seal shall be no more than 2 feet
thick,.

(6) Gravel refill pipes and observation pipes, when.used, shall be
surrounded by a minimum of 1} inches of grout if installed in the grouted .
annular-opéning. Oﬁservation ﬁipés inétailed be;weénithé inner and the
protective casing may be plastic. Pipes shali be incorporated into the
concrete pump foundation to a point at least 4. inches above the floor, and
_shall terminate with a threaded cap at least 12 inches above the pumphouse

floor.

NR 811.19‘ SPECIAL REQUIREMENTS FOR RADIAL COLLECTORS. (1) Continuous
chlorination and adequate detention time for radial collectors shall be
provided.

(2)  Acceptability of the site, as provided in s. NR 811.13(3)(b), shall be
determined by the depértment prior to any intensive investigationm.

(3) The area around the laterals shall be under the control of the
supplier of water for a distance approved by the department,

(4) The location of all caisson construction joints and porthole
assembiies‘shgli be in@icaééd_on the plans.

‘ kS) The caisson wall shali be ofvreinforced'concrete as provided in s. NR-
811.16(7). |

(6) }}ovisions shall be made to assure minimum vertical rise of the

caisson.

(7)  The top of the caisson shall be covered with a watertight concrete

floor, and all openings in the floor shall be curbed and have overlapping

covers to protect. against the entrance of foreign material.--
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(8)‘ The pump discharge piping may not be blaced through caisson walls.

NR 811.20 SPECIAL REQUIREMENTS FOR DUG WELLS AND SPRINGS. (1) Dug wells
and springs shall be approved only when it is not féasible to develop a
'driiled well,

(2)» Plans shall include facilities for continuoug chlo;ination and an
Adequate~chlofine contact ﬁimé BeforéAﬁhe water féachés c‘o'nsixm_er‘s.,~ |

(3) Springs shall be‘housed in.a ﬁermanent concrete'structure whiéh
terminates above the ground surface and which prevents the entry of surface
water,

(4) Dug wells shall be covered by a watertight concrete cover which
terminates not less thaﬁ 12 inches above the permanent ground surface and
shall have concrete casing as required in s. NR 811.16(7).

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

(6) The area around the well or spring shall be under the control of the
supplier of water for a disténce approved by the department.

(7) Dug well and collector pumping stations shall have a watertight
concrete floor. All openings in the floor shall be curbed and protectéd
‘;gainsé the entrance of foreign ﬁaterial. Thé entrance hatch in the floor
shall be locéted adjacent tq fhé iﬂside of the well perimeter; have a curb at
least 4 inches high; have the edge of the cover extending dowﬁ over the curb

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

NR 811.21 SPECIAL REQUIREMENTS FOR INFILTRATION LINES. (1) Infiltration

lines may be permitted only when it is not feasible to develop an acceptable

well,
(2)_ Plans shall include facilities for continuous chlorination and an

adequate chlorine contact time before the water reaches consumers.
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(3) The area around the lines shall be under the control of the supplier

of water for a distance approved by the department.

NR 811.22 SPECIAL REQUIREMENTS FOR SANDSTONE WELLS. The requirements of

“this section apply to wells drilled in formations commonly referred to as
sandstones in Wisconsin. This includes the St. Peter sandstpne, the Upper
Cambrian éandstongs, and the LakejSupériof sandsfoné{ 'The following
requirements.shall be met£ |

(1) The minimum depth of the grouted casing shall be 60 feet. The casing
‘shall be installed to a depth of 10 feet below the anticipated pumping water
4 level, except in cases when the department determines that this requirement is
not necessary.to meet the requirements of this chapter.

(2) When the sandstone is overlain by creviced limestone or shale
formations, the grouted casings shall be installed a minimum of 15 feet into.
firm sandstone. The department shall be contacted for locations where this
type of construction will be required. Wells constructed to utilize aquifers
beneath the Maquoketa shale shall be cased and grouted to beneath the depth of
the Maquoketa shale.

(3) Where thg depth of unconsolidated material is more than 60 feet,'thé
“ﬁfote;tibejcasing shall be seated in firm sandstone where the sandstone is the
uppér rock formation.

(4) Where the depth of uncoﬁsolidated material is less than 60 feet and
the sandggone is the upper rock formation, the department shall be contacted
for required depth of grouted casing.

NR 811.23 SPECIAL REQUIREMENTS FOR LIMESTONE WELLS. This section applies
to wells drilled in formations commonly referred to as limestones in
Wisconsin. This includes the Niagara dolomite, the Galena-Platteville

dolomite and the Prairie du Chien dolomite. The following requirements are
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intended for wells located in limestone aquifers which are not overlain by
consolidated shale or sandstone formations.

Note: When an acceptable sandstone aquifer can be utilized, construction
‘of limestone wells should be avoided. |

(1) Continuous chlorination and chlorine detention timeAshall be required ‘
as a safégﬁard for limestone wells wheﬁ ghé departmenﬁ.détermines‘that
a&diﬁioﬂal protection is necessary.

(2) Where the depth of unconsolidated material overlying the limestone is
60 feet or greéter for a minimum radius of 3 mile and there is no record of
sinkhoies, quarries, improperly constructed wells or outcfops within that
area, the minimum depth of grouted casing shall be 60 feet. The casing shall
be installed to a depﬁh of 10 feet below the anticipated pumping water level
unless the department waives this requirement after finding it unnecessary in
meeting the requirements of this chapter.

(3) Where the depth of unconsolidated material is more than 60 feet and
only 60 feet of grouted casing is required by the depaftment, the casing shall
be seated in firm limestone.

(4) Where the depth of unconsolidated matgrial is less than 60 feet at the
weil-sfté or Within one-haif.mile of the‘well site, the department shall be
‘féoﬁtACted fof minimum deéth ofugrouted casing. An inner casing size of at
least 12" diaﬁeter shall be required to permit the installation of a g;outed
1inef af~; future date if the water from the well shows evidence of
contamin;tion. The casing size requirement may be waived by the departmené if

it is demonstrated that it is unnecessary to meet the requirements of this
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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.

NR 811.24 SPECIAL REQUIREMENTS FOR GRANITE WELLS. The department shall be

contacted for specific case-by-case constructional requirements for all
proposed developments of wells in Precambrian igneousAand metamorphic rock

commonly referred to as "granite".
SUBCHAPTER 4. SOURCE DEVELOPMENT - Surface Water

NR 811.25 GENERAL REQUIREMENTS. The source of water selected as a surface

water supply shall provide the highest quality water reasonably available
which, with appropriate treatment and adequate safeguards, will meet the
drinking water standards in ch. NR 109. Source water shall meet the surface
water quality standards in ch. NR 102, Minimum treatment shall include
disinfection, coagulation, sedimentation and filtration. The design of the
treatment processes, equipment and structures shall depend on an evaluation of.
the nature andfquality of the particular water to be treated. Any proposal
which:would result in agdivergipﬁ from the Great Lakes basin requires

department approval in accordance with ch. NR 142.
NR 811?26 INTAKES. Intake structures shall provide for:
(1) Velocity of flow .25 to .50 fps through the inlet structure so that

frazil ice will be held to a minimum;

(2) Withdrawal of water from the depth of the best water quality;
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(3) Inspection maﬁholes every 1,000 feef for.pipe sizes large enough to
permit visual inspection;

(4) Adequate protection against rupture by dragging anchors, ice and other
'activity;

(5) ‘Locations referenced by permgnent monuments ;

(6) A diversi;n deviéé éapablé:af keeping iarge'quantifies of fish or:

debris from entering an intake structure where shore wells are not provided.

NR _811.27 SHORE WELLS. (1) Shore well structures shall:

(a) Have motors and electrical controls located above grade and flood
level;

(b) Be accessible for operation and service;

(c) Be designed to prevent flotation;

(d) Be equipped with removable or traveling screens before. the pump
suction well;

(e) Provide chlorination of other chemical addition facilities for raw
water transmission mains;

(f) Have the intake piping valved with provisions for backflushing #nd
‘ .éésti;g fof léaké;' l | '
| (g) HaQe provisions for cqnt?élling surges;
(h) Have sloped bottoﬁs.
(2) Tié'requirements in sub. (1) may be waived by the department on a

case-by-case basis if it is demonstrated that they are not necessary to

fulfill the other requirements of this chapter.

- 59 -



SUBCHAPTER 5. PUMPING STATIONS

NR 811.28 GENERAL REQUIREMENTS. Pumping stations shall be designed to
maintain the sanitary quality of the water being pumped. Uses of the pumping
‘station and attaqhed buildings shall be compatible with the protection of: the
water source. For pumping stations at wells for other-than-municifal water
systems, exceptihg subdivision wells, allnor éart.of the.building requirements
ma& be waived by the department provided the well is enclosed within a locking
shelter which allows access to the well for rehabilitation and éhe shelter is
provided with a concrete floor. |

NR 811.29 BUILDINGS. (1) CONSTRUCTION. All raw or finished water pumping
stations shall:

(a) Have adequate space for the installation of additional pumping units,
or chemical feed equipment, if peeded, and for the safe servicing of all
equipment; |

(b) Be durable, fire and weather resistant, and have at least one locking,
outward opening door to the. outside;

(c) Be landscaped to conduct surface drainage away from the station and
have a floor elevation at least 6" above the finished grade and at least 24"
above thé'regional flood level. Below gra&e installations may be permitted
only if the terrain at thé site is such fhat a gravity drain system can be
provided. Subéurface pits or pumprooms and inaccessible installations
intendé&.go house the well pump or pump controls for well pump stations are
prohibitéd;

(d) Have all floors drained without impairing the quality of water being
handled;

(e) Provide a suitable outlet for drainage from pump glands without

discharging onto the floor;
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(f) . Be provided with concrete floors;

(g) Be provided with at least one floor‘drain. The floor drain shall be
located no closer than 2 feet to the outér well casing. The floor drain
piping shall be constructed of cast iron or PVC piping meeting s. ILHR 84.30
standards within 10 feet of.the outer well casing; V

(h) Have the floor drain coﬁhected to # saﬁitéry ;ewe; where available
provided that the pump sfation floor is at least one foot above the elevation
of the nearest sanitary sewer manhole rim. Where a sanitary sewer is
available but a manhole is not located nearby, the department may require
installation of an additional manhole;

(i) Have the floor drain terminate a minimum of 25 feet from the pump
station if discharge is to the ground surface. A greater distance may be
required for drains of pump stations serving wells constructed in sand and
gravel formations. French drains are prohibited.

(2) EQUIPMENT SERVICING. Pump stations shall be provided with:

(a) Crane-ways, hoist beams, eyebolts or other facilities necessary for
servicing or removal of pumps, motors or other heavy equipment where -
appropriate;

kb). Openings in fqurs,'réof; or wherever needed for removal of heavy or
bulky equipment. For well pumplstaﬁions, a roof hatch shall be located over
the well. |

(3) éfAIRWAYS AND LADDERS. Stairways or ladders shall be provided between
all floofs and in pits or compartments which are to be entered.

Note: Applicants are also advised to consult requirements in applicable

local and state codes.
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4) HEATINé; 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, unless higher temperatures are required for
proper chemical addition. Applicangs are also advised that other requirements
may exist‘in local and state codes. |

(5) VENTiLATION. Ventilation for all pumping stations is govefnéd by
applicable local and state codes.

- (6) DEHUMIDIFICATION. Means for dehumidification shall be provided in
areas where excess moisture could cause safety hazards or damage to equipment
or piping.

+(7) LIGHTING. Pump. statibns shall be adequately iighted.

- (8) SANITARY AND OTHER CONVENIENCES. All éumping stations shall be
provided with potable water, lavatory and toilet facilities except unoccupied
automatic stations or where such facilities are a?ailable elsewhere. Plumbing
shall be installed in a manner to prevent contamination of the public water |

supply. Wastes shall be discharged in accordance with s. NR 811.81.

NR 811.30 NUMBER OF PUMPING UNITS. All pumping stations shall:
(1) AHéve at least 2 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 available between pumping periods for

necessary repairs. If only 2 units are provided, each shall be capable of
carrying the peak demand. If more than 2 units are installed, they shall have
sufficient capacity so that any one pump can be taken out of service with the

remaining pumps capable of carrying the peak demand.
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(2) Have controls for proper alternation when 2 or more pumps are
installed. Provision shall be made to prevent operation of the pump during
‘the backspin cycle. All electrical controls shall be located above grade.

NR 811.31 AUXILIARY POWER. All pumping stations shall:

(1) Provide a power supply from at least 2 independeqt.electrical
substations ot from a standby, auxiliaryiéower‘soprce dedicated to water
sﬁéply ﬁsé unless the department determines that there is sufficient pumping
capacity with existing auxiliary power. Tractor driven power take-off units
and right-anglé'gear drives that operate the pump only shall be accompanied by
auxiliary generators to operate treatment, chemical addition and monitoring
equipment where the treatment or chemical addition is required to meet the
primary drinking water standards in ch. NR 109. Where practical, engines
shall be fueled by propane or natural gas.

(2) ‘Provide a prelubrication line with a valved bypass:around the
automatic control and backflow protection, if appropriate, whenever automatic
prelubrication of pump bearings is necessary and an auxiliary power supply is

provided.

NR 811,32 ADDITIONAL REQUIREMENTS. (1) SUCTION WELLS. Suction wells,

'inélﬁding'installatidns where the pumps éré installed on top of a reservoir,
" shall: B |
(a) Be wafértight.
'(B). ﬁé&e bottoms sloped to permit removal of water and entrained solids.
(c) ﬁe vented by means of a pipe or other device terminating in a screened
U-bend at least 24" above the floor.
(d) Have curbs a minimum of 4" aroundAall access openings, pipes and other
equipment which extend through the top of the suction well. Access openings

shall have covers which overlap at least 2",
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" (2) SUCTION LIFT. Suction lift shall be allowed only for distances of
less than 15 feet and where provision is made for priming the pumps. Suction
lift may not be permitted if buried piping carries the finished water,

(3) PRIMING. Prime water may not be of lesser sanitary quality than that .
of the water being pumped. Means shall be provided to prevent backflow. ‘ When.
an a1r.operated ejector is used the screened 1ntake shall draw. clean air from
a point at least 10 feet above the ground orfother source of contamination,
unless the air is filtered by apparatus approved by the department. Vacuum
priming may be used.

(4) AUTOMATIC AND REMOTE CONTROLLED STATIONS. All automatic stations
shall be provided with automatic signaling apparatus which will report pump
operation (on-off) to the main station and shall also provide pressure
monitoring if a separate pressure zone is established. All remote controlled -
stations shall be electrically operated and controlled and shall have reliable
signaling apparatus.

Note: See s. NR 811.77 for booster pumping facilities in the distribution

system.

(5) APPURTENANCES (a)' Valves. Pumps shall be adequately valved to
'permit satisfactory operatlon ‘maintenance and repair of the equipment. If
foot valves are provided, they shail have a net valve area of at least 2 1/2
times the area 6f the suction pipe and shall be screened. anh pump shall
have .an a&tomatically closing valve or check valve on the discharge side
between the pump and shutoff valve,

(b) Piping. Piping shall be protected against surge or water hammer. 1In
addition, each pump shall have an individual suction line or lines so

manifolded that they insure similar hydraulic and operation conditions.

Discharge piping shall be ductile iron, copper, steel or galvanized pipe.

- 64 -



(c) Gauges ;nd meters, Each pump~sha11‘have.a standard pressure gauge'on
its discharge line and have a compound pressure gauge on its suction line if
suction pressures are expected to be encountered.v Where suction or discharge
‘headers are utilized, only one gauge is required on each header. In addition,
the station shall have indicating, tqtalizing and ;ecqr?ing nmetering of the
total watef pumped. | | |

Note: Diséharge pressure recor&ing devices are recommended at ghé larger
stations.

(d) Water seals. Water seals may not be supplied with water of a lesser
éanitary quality than that of the water being pumped. Where pumps are sealed
with potable water and are pumping water of lesser sanitary quality, the water
supply shall:

. 1. Be provided with a break tank open to atmospheric pressure;

2. Have an air gap, at least 6 inches or 2 pipe diameters, whichever is
greater, between feeder line and $pill line of the tank.

(6) In order to facilitate identification of piping

in waterworks, pumping stations and plants, it is recommended that the

Painting of piping.

following color scheme be utilized for purposes of standardization:

(a) Water Lines Color
Raw S Olive Green
Settled or Clarified Aqua
Finished or Potable Dark Blue

(b) Chemical Lines Color
* Alum Orange

Ammonia White
Carbon Slurry " Black
Chlorine -Gas and Solution Yellow

Fluoride

Lime Slurry

Potassium Permanganate
Sulfur Dioxide
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(c) Waste Lines » . Color -

Backwash Waste Light Brown
Sludge ' Dark Brown
Sewer - Sanitary or Other Dark Gray

(d) Other Lines Color
Compressed Air Dark Green
Gas Red

Other Lines ‘Light Gray
(e) .vathe situation deve16p§ wheré 2“coiors do.nét ﬁave sufficient
contrast to easily differentiate between them,.a 6" band of a contrasting
color shall be painted on one pipe at approximately 30" intervals. The name
.of the liquid or gas may also be . painted on the pipe. Arrows may be painted

on the piping indicating the direction of flow,

SUBCHAPTER 6. PUMPING EQUIPMENT AND APPURTENANCES

NR 811.33 PUMPING CAPACITY REQUIREMENTS. (1) Figure 1 shall be used‘for

determining pump capacities for domestic service only. More detailed
engineering studies are necessary for determining pump capacities in systems
provi&ing water for multiple uses, including domestic, commercial and
industrial usage and fire protection.

(2): If_ndbeievated;sto¥age is;available and more than 50 living units are‘
) fé be served, 2 or more wellg'or pumping units shall be provided each of which

can supply the normal daily demands. An approved interconnection with another

water system or a ground reservoir with booster pumps may be used in lieu of

this requirement for other-than-municipal water supply systems.

NR 811,34 WELL PUMP BASES. (1) PUMP INSTALLATION. Line shaft pumps shall

be supported by a concrete foundation which is at least 12 inches above the

pump station floor.  The protective . .casing of wells shall extend a minimum of
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- one inch above'the concrete foundation. Where there is also an inner casing,
the inner casing shall extend a minimum of one inch above the foundation and
the protective or outer casing shall extend a minimum of 4 inches above the

”floof and shall be incorporated into the concrete foundation. For these
installations, a steel ring shall be welded between the inngr and protective
casings. :The metal surfaces of line éhéff pumpsAbetweén.thg pump head and

| base plate sﬁall be machiﬁed or gasketed to provide a tight seal. A gasket or
grout seal shall be provided between the base plate and the concrete pump

- foundation. |

(2) SUBMERSIBLE PUMPS. Where a submersible pump is used, the top of the
well casing shall be effectively sealed against entrance of water under all
conditions including vibration or movement of conductors or cables. The
proteétive casing shall terminate at least 12 inches above the floor and be
surrounded by a concrete collar to at least 6 inches above the floor.

NR 811.35  PUMP LUBRICATION. (1) Water lubricated pumbs are required,
except where oil lubricated puﬁps are necessary to provide positive
lubrication at deep pump settings. The oil for pump lubrication shall be a
food grade mineral oil. O0il lubricated pumps may not be installed for wells
jig'uﬁcoﬁéolidatéd formations or wélls with shallow pump settings.

(2) For water 1ubricéted pumﬁs with static water levels deeper than 50

feet, provision shall be made for prelubricating the column bearings prior to

pump startup. All prelubrication lines shall be equipped with metering or
controls to monitor and limit the volume of prelubrication water. At systems
where chemical addition is practiced, solenoid control of prelubrication water

shall be provided. If auxiliary power is provided, additional valving of the
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prelubrication water shall be necessary. .When pump backspin is allowed to
occur after the motor shuts off, the necessity for lubrication during this
period shall be determined by the design engineer and provided if necessary.

NR 811,36 MOTOR PROTECTION. Where backspin can be expected to occur, a

time delay or backspin ratchet shall be provided to protect the motor in the
event thé punp.controIsAare energized Sefofeuthe pump.$t6ps backspinning.:

NR 811.37 WELL APPURTENANGCES. (1) WELL VENT. Each well shall be vented
to the atmosphere by installing a vent pipe which terminates in a 24 mesh
noncorrodible screened "U" bend at least 24 inches above the floor. If the
well is flowing, the vent shall terminate above the artesian water level or a
suitable automatic valve shall be provided.

Note: See Figure 2.

(2) WATER LEVEL MEASUREMENTS. (a) Provisions shall be made for
measurement of static and pumping water levels in the completed well.

. Note: This will usually consist of an electric depth gauge or an air line
attached to the pump column and an altitude gauge.

(b) Installation shall be made to prevent entrance of foreign material.

NR 811.38 DISCHARGE LINES. Lines which are to be buried shall be designed
so.thaé fhe_liﬁé is under ; continuous pfessure head which is higher than the
'1é1é§ation of'the ground gurfacé. The following shall be provided within the
pumphouse:

(i) ‘Afk-VACUUM RELIEF VALVE. For well discharge lines with check valves,
an air-v;cuum relief valve shall be installed between the well and check |
valve. The discharge line from the relief valve shall face downward and

terminate with a 24 mesh noncorrodible screen, at least 24 inches above the
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floor. For well discharge lines with.check'valves that discharge to
reservoirs, the air relief is not required. However, a vacuum relief shall be
provided.

Note: See Figure 2.

(2) METERS A11 pump d1scharges shall be prov1ded w1th water meters to
determine the quantity of'water discharged

(3) SAMPLING FAUCET. A11 pump discharge piping stall contain ; smooth end
sampling faucet. Where possible, the faucet shall be prior to any chemical
-addition points, and where practical 2 faucets shall be provided, one before
chemical addition and one after. Petcocks or small diameter bleeder valves
which make sample collection difficult are not acceptable as sample faucets.

(4) .CHECK VALVE OR OTHER TYPE OF AUTOMATICALLY CLOSING VALVE. A check
valve shall be provided. Where extreme surge pressures occur, slow opening
valves, voltage ramped motors or other means of surge protection shall be
provided.

(5) SHUT-OFF VALVE. A shut-off valve shall be provided.

(6) PRESSURE GAUGE. A pressure gauge shall be provided.

(7) CHEMICAL INJECTION TAP.OR CORPORATION STOP. A chemical injectien tap
4 .ot cerporation stop allow1ng chemlcal injection shall be provided.
(8) PUMP-TO-WASTE. All wells shall be provided with a means to pump to

waste. This could be a valve and hose connection inside the pump station or a

valve and hydrant outside.
(9) 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 are not permitted.
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SUBCHAPTER 7. CHEMICAL ADDITION. -

NR 811.39 GENERAL. This subchapter contains general requirements for the
design and construction for chemical storage, handling and addition
facilities. Specific operating requirements are contained in s. NR 811¥O7;

specific design requirements are contained in subch. 8.

‘NR 811.40 FEED EQUIPMENT. (1) NUMBER OF FEEDERS. If chemical feed, such
as chlorination, coagulation or other processes, is necessary to produce a
water quality meeting the primary maximum contaminant levels, a minimum of 2
feeders shall be provided so that a standby unit or combination of units will
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) DESIGN AND CAPACITY. The design shall insure tﬁat:

(a) A separate feedisystem 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
opefate‘bétween 30% énd 70% Qf_the full pﬁmp range for constant speed pumps
and between 30% and 70% of the étroke length range and at a minimum speed of
12 strokes perAminute for adjustable speed pumps. If this is not possible with
stbck'ch;&ical solution, dilution of the chemical will be required.

(c) P?oportioning of chemical feed to rate of flow is provided.

(d) Positive displacement type solution feeders shall be used to feed
liquid chemicals. Pumps shall be sized to match or exceed maximum head -

conditions found at the point of injection.
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(e) . Chemical solutions are prevented from being siphoned into the water
supply by assuring discharge at points of positive pressure and by providing
spring-opposed diaphragm type anti-siphon devices, or through a suitable air
gap.or other effective means approved by the department. A continuous point
of positive pressure is assured on the system side of the last shut}off valve.
If a second shut-off valve is pfbvideq dowﬁstréam of éhe p;imary shut:off
valve, the point of inje;tion may be between the 2 shut-off valves, All
chemicals shall be fed downstream of the check valve. If feeding at a}
location without continuous positive pressure, a suitable ‘air gap shall be
provided which is at a higher elevation than the chemical solution tank or a
dual head feeder with a small break tank located higher than the chemical
solution tank shall be provided.

the: It is recommended that all éhemicals be fed downstream of the
shutoff valve and is required for strong acids and bases such as
hydrofluosilicic acid and sodium hydroxide.

(£) The makeuﬁ,water supbly lines to chemical feed tanks are protected
from contamination by chemical solutions either by equipping the supply line
with backflow or backsiphonage prevention devices, or by providing a minimum
éirbgaﬁ of 2 pipe diame;ers;'bu;.not less than 3 inches, betweeﬁ the supply
line and top of solution tank..v

(g) Materials and surfaces coming in contact with chemicals are resistant

to the aggressiveness of the chemical solution,

(h) 5ry chemical feeders measure chemicals volumetrically or-
gravimetrically; provide 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.
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(i) No diré;t connection exists 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) Locatéd and have protective curbings so that chemicals from'equipment
failure, spillage or accidental drainage may not enter the water in conduits,
treatment or storage basins;

(d) Located above grade, except as waived by the department;

(e) Located in accordance with s. NR 811.44 (5) if gas feeders are
used;

-(£). Located in accordance with s. NR 811.46(2) if hydrofluosilicic acid is
used.

(4) CONTROL. (a) Feeders mdy be manually or automatically controlled if
the water supply pumps are manually controlled. Where pumps are automatically
controlled, the feeders shall be automatically controlled. In all cases,
automatic control shall be capable of reverting to manual control when
necessaf&.w

(b) Feedersishall be designed an controlled to provide rates proportional

to flow.

(c¢) Automatic chemical feed rate control in combination with residual
analyzeré which have alarms for critical values and recording charts may be
used,.

(d) The electrical outlet used for any chemical feed pump shall be clearly
marked and shall be connected with the well pump or service pump as

appropriate.
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(5) SOLUTION TANKS. The requirements for solution tanks are found in s,
NR 811.41 on storage and handling.

(6) WEIGHING SCALES. Weighing scales shall be:

- (a) Provided for weighing cylinders at all plants utilizing chlorine gas,
Indicating and recording type scales are recommended;

(b) Requirédvfor solution feed unlesg éompa:able means for determining
uéage ig épproved by the department;

(¢) Required for volumetric dry chemical feeders;

(d) Accurate'enough to measure increments of 0.5% of load.

(7) FEED LINES. Feed lines shall:

(a) Be as short as possible in length of run; of durable, corrosion
resistant material; eésily accessible ;hropghout entire length; protected
against freezing; and readily_cleanable;

(b) ‘Slope upward from chemical source to feeder when conveying gases;

(c) Introduce corrosive chemicals in a manner to minimize potential for
corrosion;

(d) Be designed consistent with scale-forming or solids-depositing -
properties of the water, chemical, solution or mixture conveyed;

‘(é)' ﬁof carry chlorine gas under pregsﬁre beyond the chlorine feeder room;

(£) Inclﬁdé an injecfién ngzéle when‘application is into a pipe line; and

(g) Be coiof coded in accordance with s. NR 811.32(6).

(8)' éEﬁVICE WATER SUPPLY. Water used for dissolving dry chemicals,

‘ diluting iiquid 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 with untreated water.
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"NR 811.41 STORAGE AND HANDLING. For specific.fequirements refer to the
section covering the particular chemical. The following are general
requirements:

(1) STORAGE FACILITIES. The requirements for sto?age facilities #re as
follows: ' A o |
| (a). Space shall be prdviAed.for'ét'léagt 30 days.oflchemicalfsﬁpply;.
cohvenient and efficient handling; dry storaée conditi&ns; and a miﬁimum of 1%
truck loads storage volume where purchase is by truck load.

(b) Covered or unopened shipping containers shall be provided for storage
unless the chemical is transferred into an approved covered storage unit,
Solution tanks shall have overlapping covers. Large tanks shall be covered
and those with top access openings shall have the openings curbed and fitted
with overlapping covers.

(c) Solution storage or day tanks supplying feeders directly shall have at
a minimum sufficient capacity for one day of operation. When the chemical
solution is prepared from a powder or slurry, 2 solution tanks shall be
required if necessary to assure continuity of feed.

(d)l Solutiop storage or day tanks supplying feeders directly shall have a
' maxiﬁﬁm capécify that daily sdlutiqn usage ié a minimum of 5% of the tank
éapacity. : . |

(e) Storage facilities shall be constructed of, or lined.with, materials
compatiﬁi; with the chemical being handled.

(£) ﬁixing equipment shall be provided where necessary to assure a uﬁiform
chemical solution strength.

(g) Means shall be provided to accurately determine the amount of chemical

applied either by measurement of the solution level in the tank or by weighing
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scales, Graduagion'shall be in increments 6f apﬁroximately 2% to 3% of tank
capacity. A meter shall be provided on the water fill line to a fluoride
saturator. |

(h) Liquid chemical storage tanks shall have a liquid level indicator.

(i) Adequate means of draining éanks shall be p;ovidea, but there may be |
Ano direct connection betwééﬂ any df#in'piping égd.a‘sewer.’ Drain.piping shall
ferminate at ieast 2 pipe diameteré, but not less thaﬁ 3 inches, abQQe the
overflow rim of a receiving sump, conduit or waste receptacle.

(j) Overflow pipes shall be turned downward, be appropriately screened,
have a free discharge and be in a conspicuous location.

(k) Where subsurface locations for solution or storage tanks are
necessary, the tanks shall be free from sources of possible contamination and
located to assure positive drainage for groundwater, accumulated water,
chemical spills and overflows.

(1) The design shall insure that incompatible chemicals are not stored or
handled in common areas.

(m) Gases from feeders, storage and equipment exhausts shall be éonveyed
to the outside atmosphere above grade and remote from air intakes. Acid
.stérage ténks‘shall bg ventedhto the outsidé but not through vents in common
with‘day tAnks. | o

(n) Consult local and state safety codes for other safety requirements.

(o) édiution tanks shall be maintained. in a.sanitary condition.

(2) HANDLING FACILITIES. The requirements for handlipg facilities are as
follows:

(a) Equipment shall be included for measuring quantities of chemicals used

to prepare feed solutions.
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'(b) Piping for chemicals shall be compatible with the chemical being
conveyed,

(c) Safety for hazardous chemical handling. 1. Where the eyes or body of
‘any person may be'exposed to injurious corrosive materiéls, suitable
facilities for quick drenching or flushing of the eyes and.body shéll be
providea asArequiréd'in s. ILHR 32.15(11)1 | o

2. Rubber gloves, protective clothing andlsafety goggles thaf form a tight
seal with the face shall be provided for each operator who prepares chemical
-solutions.

3. A dust respirator of the prescribed type shall be provided for handling
dry chemicals if required in the respective material safety data sheet or s,
ILHR 32.15(2).

(d) Provision shall be made for the transfer of dry chemicals from
shipping containers to storage bins or hoppers in such a way as to minimize
dust.. Control shall be provided by use of one of the following:

1. Va;uum pneumatic equipment or closed conveyor systems;

2. Facilities for emptyiﬁg shipping containers in special containers;

3. Exhaust fans and dust filters which place the hoppers or bins under
negative.pres;ure. |

‘(e) Carts, elevators or qﬁher appropriate means shall be provided for

lifting chemical containers to minimize lifting by operators.

(£) Electrical equipment shall be used which will prevent explosions,
particularly when using sodium chlorite and activated carbon. Equipment éhall
comply with ch. ILHR 16. A copy of ch. ILHR 16 is available for inspection at

the office of the department of industry, labor & human relations, the
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secretary of state’s office and the office of the revisor of statutes, and may
be obtained for personal use from Document Sales, 202 S. Thornton Ave., .
Madison, WI 53703.

kg) Procedures for disposing of empty bags, drums or barrels shall
minimize exposure to dusts or chemicals. |

(h) Acids shall be kepf iﬁ élésed; acid-resiétant‘shippihg cqnéainers or
storage units. Transfef from shippiﬁg containers to sélution or day‘tanks
shall be through acid resistant hose or pipe by means of a transfer pump.

(3) CHEMICALS., (a) Shippiné containers shall be fully labeled to include
chemical name, purity, concentration and supplier name and address.

(b) Chemicals shall meet A.W.W.A. specifications and N.S.F. standards,
where applicable.

(c) The department may require an assay of chemicals delivered.

(d) A material safety data sheet (MSDS) shall be obtained by the water

supplier from the chemical supplier for every chemical shipment.

SUBCHAPTER 8 TREATMENT.

NR 811.415 DESIGN OF TREATMENT PROCESSES AND DEVICES. The design of
$tre;tmént procééseS‘and devices Qhall depend én evaluation of the natﬁre.and
quality of tﬁe particular wgtér.to.be treated and the desired quality of the
finished water. The requirements of specific treatment proceéses are in
ss. NR 811.42 to 811.54.

NR 81i.42 AERATION. Aeration treatment devices described in this section
may be used for oxidation, separation of gases or for taste and odor control.

Section NR 811.48(1l) contains the requirements for air stripping towers. The

following requirements shall be met:
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(1) NATURAL DRAFT AERATION. The design for natural draft aeration shall
. provide that:
(a) Water is distributgd uniformly over the top tray;
(E) Waﬁer is discharged through a series of 3 or more trays with
separation of trays not less than 6 inches;
(c) Trays ‘are 1oaded~at a rate ofuohe.galloﬁ per mingte to 5 gallons per
minute for eéch square faot of total tray area; |
(d) Trays have slotted, woven wire cloth or perforated bottoms;
- (e) Perforations are 3/16- to ¥ inches in diameter, spaced one to 3 inches -
on centers, when perforations are used;
(£) Eight to 12 inches of inert media are used, such as coke, limestone or
plastic, that will not disintegrate due to freezing cycles.
: (2) FORCED OR INDUCED DRAFT AERATION. Forced or induced draft aeration
devices shall be designed to:
(a) Provide adequate countercurrent flow of air through enclosed aeration
column;
(b) Be insect-proof and light-proof;
(c) Have the air intake located above grade and the air introduced into
Ajtﬁe ;olﬁmn'passéd throughﬁinsect-fight screen and be as free of dust as
pos;ible; |

(d) 1Insure that the water outlet is adequately sealed to prevent unwanted

loss of air;

(e) insure that the sections of the aerator that can be easily reached and
removed for maintenance.

(3) PRESSURE AERATION. Pressure aeration may be used for oxidation.
purposes if a pilot plant stgdy indicates the method’s effectiveness.

Pressure aeration will not be approved for removal of dissolved gases.
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Filters fdliowing pressure aeration shall have adequate exhaust devices for
releaée of air. Pressure aeration devices shall be deéigned to cause a
thorough mixing of compressed air with water being treated, and shall provide
‘screened and filtered air, free of obnoxious fumes, dusé, dirt and other
contaminants. Air compressors shall be oil-less.

(4) 6THER METHODS OE AERATION; Otﬂef ﬁethods of #er;tion may. be permitted.
if tﬁeif effectiveness is demonstrated and appfoved by the department,

Methods include but are not restricted to spraying, diffused air and
mechanical aeration. The treatment processes shall be designed to meet the
particular needs .of the water to be treated.

(5) DISINFECTION. Aerated water shall receive disinfection treatment.

(6) PROTECTION FROM WIND. Aerators thgt discharge through the atmosphere
shall be protected by being placed in a louvered enclosure désigned to provide
easy access to the interior.

(7) PROTECTION FROM CONTAMINATION. Aerators thaﬁ are used for oxidation
or removal of dissolved gases from waters that will be given no further
treatment other than chlorination shall be protected from contamination from

insects and birds and windborne debris or dust,

NR 811 434CLARIFICAT16N. Piénts designed for processing surface waters
shall: |
(1) ifﬁvide duplicate units for rapid mix, flocculation and sedimentation,
(2) Permit operation of the units either in parallel or series, '

(3) Be constructed to permit units to be taken out of service without

disrupting operation with drains or pumps provided to allow dewatering in a

reasonable period of time,
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" (4). Provide multiple-stage treatment facilities when required by the.
department,

(5) Be started manually following shutdown,

(6) Minimize hydraulic head losses between units éo allow future changes
in processes without the nee@ for repgmping.A The following specifié
requiréments shall also be met: - -

.(a) Presedimentation. Waters containing high turbidity or having unusual
treatment requirements may'require pretreatment, usually sedimentation or

detention either with or without the addition of coagulation chemicals.

1, 'Basin design’. Presedimentation basins shall have a means for sludge
removal.
- 2. 'Inlet’. Incoming water shall be dispersed across the full width of

the line of travel as quickly as possible. Short circuiting shall be

prevented.

3. 'Bypass’. Provisions for bypassing presedimentation basins shall be
included.

4. 'Detention time’. Three hours detention is the minimum period required

for presedimentation. Greater detention may be required in individual cases
of chémical'pretreatment.
(b) Rapid mix. Mixing shall mean the rapid dispersion of chemicals

throughout the water to be treated, usually by violent agitation.

1. 'Equipment’. Basins shall be equipped with mechanical mixing devices
unless ogher methods, such as baffling, or injection of chemicals at a pdint
of high velocity, are approved by the department after determining that the
other'requirements of this chapter will be met. Variable speed drive

equipment is recommended.
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2. 'Mixing’. The detention period for mechanical mixing shall be as short
as possible depending upon the velocity gradient provided by the mixing units.
3. 'Location’. The rapid mix and flocculation basin shall be as close

'together as possible.

(c) Flocculation - slow mixing. .Flocculation ghall mean.the agita;ion of
water at 1ow»velo;ities>for.long ﬁefiods<of tiﬁe. |

1. 'Basin design’. Iﬁlet and.outlet design shali prevent shorg circuiting
and destruction of floc. A drain or pumps or both shall be provided to allow
dewatering and sludge removal.

2. 'Detention’. Flow-through velocity may be not less than 0.5 nor
greater than 1.5 feet per minute with a detention time for floc formation of
at least 30 minutes.

3. 'Equipment’. Agitators shall be driven by variable speed drives or
other means which vary the peripheral speed of paddles in the range of 0.5 to -
3.0 feet per second. Uniform mixing shall be provided to prevent settling in
the flocculation basin.

4, 'Piping’. Flocculation and sedimentation basins shall be as close
together as possible. The velocity of flocculated water through pipes or
Aééndﬁits.td éettiing basins ﬁay'bé not less than 0.5 nor greater than 1.5 feet
per secondL Allowgnces shéll bevﬁade to minimize turbulence at bends and |
changes in direction. |

‘5. ;béher designs’. Baffling may be used to provide flocculation only
after apéroval by the department. The design shall be such that the
velocities and flows in this section shall be maintained.

6. 'Superstructure’. A superstructure shall Se provided over the

flocculation basins.
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(d) Sedimentation.  Sedimentation shall follow flocculation. The.
detention time for effective clérificagion is dependent upon factors related
to basin design as well as the nature of the raw water, such as turbidity,
color and colloidal matter, and taste and odor causing compounds.

1. 'Detention time’. Plants with conventional sedimentation sﬁall proyide
a minimum of 4 hours of settling time. This ﬁayAbe'redqced to 2 hours for
1ihe-sodé softening facilities treating only groundwater,

2, 'Inlet devices’. 1Inlets shall be designed to distribute the water
.equally and at uniform velocities. Open ports, submerged ports and similar
entrance arrangements are required. 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.

3. 'Outlet devices'. Outlet devices shall be designed to maintain
velocities suitable for settling in the basin and to minimize short
circuiting. The use of submerged orifices is recommended in order to provide
volume above .the orifices for storage when there are fluctuations in flow.

4. 'Weir overflow rate’'. The rate of flow over the outlet weir may not
exceed 20;000 gallons_per day per foot of.weir length. If submerged ports or
orifices are used as an aitegnaﬁe for errflow weirs, they may not be lower

than 3 feet below the flow line with flow rates equivalent to weir loadings.

"5. 'Drainage’. Basins shall be provided with a means for dewatering.
Basin bottoms shall slope toward the drain not less than one foot in 12 feet

where mechanical sludge collection is not provided.



6. .'Covers'’. Covers or superstructures are required at all plants. Where
covers are used, manholes shall be provided as well as drop light connections
so that observation of the floc can take place at the inlet, midpoint and
‘ouﬁlet of the basin.

7. 'Velocity'’. The velocity through settling basins may not exéeed 0.5
feet per minute. The basins shall be.desiéned.to'miﬁimizg-shqrt circuiting.
Fixed or adjustable baffles shall be provided as necesSary to achieve the
maximum poteﬁtial for clarification.

8. 'Overflow’. An overflow weir or pipe shall be installed which will
establish the maximum water level desired on top of the filters. It shall
discharge by gravity with a downturned pipe elbow a minimum of one foot above
a concrete splash pad and shall be covered with 4-mesh noncorrodible screen at
a ldcation where the discharge is visiﬁle and where the water can be
appropriately drained.

9. r'Safety’. Guard rails shall be installed around openings which may be
hazardous to maintenance personnel. Permanent holders or handholds shall be
provided on the inside walls of basins above the water level.

10. ’Sludge collection’.. Mechanical sludge collection equipment ﬁay be
.pr;vidéd; | |

11. ’Sludge removal’. FacilitieS‘for disposdl of sludge are required by

the department. Sludge removal design shall provide:

a. Sludge pipes not less than 3 inches in diameter and so arranged as to

facilitate cleaning,
b. Entrance to sludge withdrawal piping to prevent clogging,
c. Valves located outside the tank for accessibility,

d. Provisions for the operator to observe and sample sludge being

withdrawn from the unit,
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12. 'Sludgérdisposalf. Sections NR 811.84 and 811.86 contain additional
specific requirements for sludge disposal. Flushing lines or hydrants shall
be provided to backflush sludge lines and basins or for other purposes.
‘Protection shall be provided for all potable water lines used if potable water

could become contaminated by nonpotable water.

(e) Solids .contact unit. Units designed for combined softening and

uclarificatioﬁ; where water characteristics, especially teﬁperature,Ado not
fluctuate rapidly and flow rates are uniform and operation is continuous, may
be used if specifically approved by the department. Units shall be designed
for the maximum uniform rate and be adjustable to changes in flow, which are
less than the design rate and for changes in water characteristics. A minimum
of 2 units are required unless this requirement is waived by the department.

.l.ll'Installation of equipment’. Supervis{on by a representative of the
manufacturer shall be provided whenever mechanical equipment is inséalleg and,
also, at the time of initial operation.

2. 'Operating equipment’. A complete outfit of tools and accessories
shall be provided. Laboratory equipment to control the treatment process
shall be provided at all waterworks. In addition, sampling taps with adequate
?iping located to permit ;héicollectionvof samples of water from critical
'portions Qf‘thé.unité.shall be pro?ided. '

3. 'Chemical feed’. Ghemicals shall be applied at points and by means as
to insure satisfactory mixing of the chemicals with the water.

4, 'Miking'. Mixing devices employed shall be constructed to provide
adequate mixing of tﬁe raw water with'previously formed sludge particles and
to prevent deposition of solids in the mixing zone. A rapid mix device or

chamber ahead of the solids contact unit may be required by the department.
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5. 'Flocculation’. Flocculation equipment shall be adjustable, speed, or
pitch or both; provide for coagulation to occur in a separate chamber or
baffled zone within the unit; and provide a flocculation and mixing period of
not less than 30 minutes.

6. 'Sludge concentrators’. Sludge concentrators shal} provide either
internal or éXtefnal concentrators in oraér to,qb;aih a gonéentrated sludge .
wifh a ﬁiﬁimum of wastewater.

7. 'Sludge removal’, Sludge removal design shall provide:

a. Sludge pipes not less than 3 inches in diameter, arranged to facilitate
cleaning;

b. Entrance to sludge withdrawal piping to prevent clogging;

c. Valves located outside the tank for accessibility;

d. Facilities for an operator to observe or sample sludge being withdrawn
from the unit., -

8. '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 or flush basins if potable water could become contaminated by
noﬁpbtébié water. N

9. ‘Detention period;.. Thé aetention time shall be established on'the..

basis of the raw water characteristics and local conditions that affect the

operation of the unit. Based on design flow rates, the minimum detention time
shall be 2 to 4 hours for suspended solids contact clarifiers and softeners
treating surface waters, and one to 2 hours for the suspended solids contact

softeners treating only groundwater.
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"~ 10. 'Suspended slurry concentrate’. . Sofﬁening units shall be designed so
that continuous slurry concentrates of 1% or more, by weight, can be

effectively maintained.

11. ’'Water losses’. a. Units shall be provided Qith suitable controls
for sludge withd;awal. |
. b.,‘Total water loss m&y ﬁay.not'égceéd,S% fbf clérifiers or,3%ifor~:
softening units. | |

c. Solids concentration of sludge discharged to waste shall be at least 3%
by weight for clarifiers and 5% by weight for softeners.

12. 'Weir or orifices’. The units shall be equipped with either overflow
weirs or orifices. Weirs shall be adjustable, at least equivalent in length to
the perimeter-of the tank, and constructed so that surface water does not
travel over 10 feet horizontally to the collection trough.

13. 'Weir or orifice loading”. Weir loading may not exceed 20 gallons per
minute per foot of weir length for units used for softeners, or 10 gallons per
minute per foot of weir length for units used for clarifiers. Where orifices:
are used, the loading rate per foot shall be equivalent to weir loadings.
Orifices or wei?s shall produce uniform rising rates over the entire area of
‘ the<£ank.’ | |

14, 'Upflow rates'., Unléss sﬁpporting data is submitted to the department
and an exception granted, the following rates may nothe excéeded:

a. 1i55 gallons per minute per square foot of area at the slurry .
separation line if units are used for softeners.

b. 1.0 gallon per minute per square foot of area at the sludge separation

line if units are used for clarifiers.
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(f) Tube or plate settlers. Proposals fﬁr settler unit clarification shall

include pilot plént or a full scale démonstration or both satisfactory to the
department prior to the preparation‘of final plans and specifications for
-approval. Settler units consisting of variously shaped tubes or plates which
are installed in multiple layers an& at an angle to the fiow may be usgd‘for'
sedimentation, following:fiécculatién. ‘Générai.éfiteria for tube’or plate
settlers is as‘follows: |

1. ‘'Inlet and outlet considerations’. Design the inlets and outlets to
maintain velocities suitable for settling in the basin and to minimize short-
éircuiting.

2. 'Drainage’. Drain piping from the settler units shall be sized to
facilitate a quick flush of the settler units and to prevent flooding other '
portions of the plant. |

3. ‘'Protection from freezing'. Althougﬁ~most'units will ‘be located within
a plant, outdoor installations shall provide sufficient freeboard above the
top of settler to prevent freezing in the units.

4. ‘'Application rate’. A maximum application rate of 2 gal/ft%/min of
cross-sectional area based on 24-inch long 60° tubes or 39.5-inch long 7 %°
tuﬁes, uniegs'higher rates'aée successfully‘shown through pilot plant or in-
planf demoﬁstration studiesiapd ;re épproved by the department.

5. 'Flushing lines’. Flushing lines shall be provided fo facilitate.
maintena;éé and shall be properly protected against backflow or back

siphonage.

NR 811.44 DISINFECTION. Chlorine is the principal disinfecting agent used

at the present time; other agents may be approved by the department on a

case-by-case basis provided reliable feed équipment is available and testing
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procedures for a residual are recognized in the latest edition of standard
methods for the examination of Qater and wastewater (1989). 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 f;om the.Americap
Public Health Association, 1015 Fifteenth St., N.., Washington, D.G. 20005.
Disinfection shall be practiced at all surfacé water supplies and at any
groundwater supplies where the department determines disinfection necessary to
.maintain water quality. The following standards shall be applied:

(l)b EQUIPMENT. (a) TIype. Solution-feed-gas-type chlorinators and
hypochlorite feeders of the positive displacement type may be used.

(b) Capacity. 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 between
30% and 76% of the stroke length for liquid feeders and between 30% and 70% of
the rotameter capacity for gas feeders. This may require that 2 rotameters be
provided, one for normal feed rates and one for emergency feed rates. The
emergéhcy feé&ef setting sﬁéll be ‘designed to provide a minimum of 2 mg/l of
B ;hlérine. | |

(c) Standby equipment. Where chlorination is necessary for protection of
thé wate;‘supply, standby equipment of sufficient capacity shall be available
to replaée the largest unit during shut-downs.

(d) Automatic proportioning. Automatic proportioning chlorinators shall
be required where the rate of flow is not reasonably constant or where the

rate of flow of the water is not manually controlled.

-. 88 -



(2) CONTACT TIME AND POINT OF APPLICATION. Chlorine shall be applied at a
point which will provide the maximum contact time. The contact time shall be
not less than one half hour in cases where suspended solids have been removed.
Pro§isions shall be made to minimize short-circuiting. At plants treating
surface water, piping provisions shall be made. for applyiné chlorine to Fhe
faw water, settled or clarifiédtwatérg filteredfﬁéterﬁand‘thé plgné effluent, .
At plants treating groundwater, proQision shall be madé for applying.chlorine
to the raw water and the clearwell inlet or the high-1lift pump discharge
piping.

(3) RESIDUAL TESTING EQUIPMENT. The equipment shall enable measurement of
residuals to the nearest 0.1 mg/l in the range below 0.5 mg/l1 and to the
nearest 0.2 mg/l between 0.5 mg)l to 2.0 mg/l.

the: Automatié¢ chlorine residual pacers and recorders are recommended
where the chlorine demand varies appreciably-over a short period of time.

(4) CHLORINATOR PIPING. The water supply piping shall be designed to
prevent contamination of the treated water supply by sources of impure or
unknown quality.

(5) HOUSING. Chlorine gas feed and storage shall be:

ka). Séparaéedvfrom other oﬁefating areas Sy gas-tight enclosures in order
to prevent iﬁjury to personnél éndvdamage to equipment;

(b) Provided with a safety glass inspection window installéd in an interior
wall -or ;iierior door to permit viewing of the interior of the room and the
equipment;
| (c) Provided with doors having emergency or panic hardware and with a
minimum of one door opening outward to the building exterior;

(d) Heated to prevent freezing and insure proper operation of the

equipment;
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(e) Providéd with restraints to prevent movement of the chlorine
cylinders;

(f) Full and empty cylinders of chlorine gas shall be:

1; Isolated from operating areas,

2. Restrained in position to prevent movement of the cylinders,

3. St;ared in rooms séparate from émnioﬁia stofag’e, ‘

4, Storea in areas nét in direct sunlight or exposed to excessive heat.

(g) Pressurized chlorine feed lines may not carry chlorine gas beyond the
" chlorine room. Vacuum chlorine feed lines may carry gas beyond the chlorine
| room if the chlorine lines are either schedule 40 polyethylene tubing or
schedule 80 PVC pipe. Polyethylene tubing shall be enclosed in a protective
conduit running from the chlorine room to a point near the ejector. The end
of the conduit in the chlorine room shall be sealed. Polyethylene tubing
connections shall be made using tube adaptors especially designed for this
purpose. PVC pipe joints may be socket welded using PVC cement. or threaded
using TFE -tape.

(h) Premanufactured chlorine cabinets may be used for retrofit situations
only. These cabinets shall have an observation window, fan, air intake and
. £igh£ aé.fequiréd in par. (b) and‘sub; (6) for normal chlorine rooms. It is
recsmmended that these cabinets ﬁot be placed on the sunny side of the
building.

(6) QENTILATION 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;
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(b) Air inlets shall be located near the ceiling and controlled to prevent
adverse temperature variations;

(c¢) The exhaust fan switch shall be located outside the entrance to the
‘chlorine room with a signal light indicating fan operation when the fan can beA
controlled from more than one point. .Outside switches shall be protected from
vandalisﬁ.  As an'altérpative, thé fan ﬁéy.be cqntroligd.by an automatic &oor
sﬁitéh Qith manual shut-off.

Note: It is recommended that switches for fans and lights be interlocked
for simultaneous operation.

(d) ‘Vents from feeders and storage shall discharge to the outside
atmosphere, above grade as indicated in par. (a).

(7) AMMQNIATION. 'Housing and ventila;ion for ammoniation shall meet the
requirements in subs. (5) and (6) for chlorine. Howevef, the fan inlet shall
be near the ceiling and the fresh air inlet shall be near the floor. Ammonia
storage and feed facilities shall be separate from chlorine facilities because
of the combustion hazard. A plastic bottle of hydrochloric acid shall be
available and used for leak detection.

(8) SAFETY EQUIPMENT. The following equipment shall be provided when
chioriﬂe‘gas i;'ﬁsed:' | |

.(a) At léast one gasAmask in good operating condition of the type having a
self-containea supply of air such as that approved by the U, S. bureau‘of
mines as‘s;itable‘for high concentrations of chlorine gas. The masks shall be
available at all installations where chlorine gas is handled and shall be 4
placed outside every room where chlorine gas is used or stored. At

installations utilizing 100- or 150-pound cylinders, an agreement with the
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local fire department which has an approved type of gas mask may be approved

by the department. Instructions for using, testing and replacing.mask parts

shall be posted. Other protective clothing shall be provided as necessary.
.(b) A plastic bottle of ammonium hydroxide for legk detection,

Note: At larger plants where ton gylinde:s are used, the instaliation of
automaﬁic gas detection and relgted alarﬁ‘équiément fg fecommended.

‘(c) Where ton cylinders are used, leak reﬁair kits, available at the water
works or a nearby fire department.

(9) SODIUM CHLORITE FOR CHLORINE DIOXIDE GENERATION. Proposals for the
storage and use of sodium chlorite shall be approved by the department prior
to the preparation of final plans and specifications. Provisions shall be
made for proper storage and handling of sodium chlorite to eliminate any
danger of explosion.

(a) Storage.. 1. Sodium chlorite shall be stored by itself in a separate
room and preferably shall be stored in an outside building detached from'the'
water treatment facility. Sodium chlorite shall be stored away from organic
materials with which it could react violently.

2, The storage structures shall be constructed of noncombustible
materials.,' | |

3. 1If the storage structﬁrg is iocated in an area where a fire may occur,
water shall be évailable to keep the sodium chlorite area cool enough during
fires to‘ﬁfevent decomposition from heat and the resultant explosive
conditioﬁs.'

(b) Handling. 1. Care shgll be taken to prevent spillage.

2. An emergency plan of operation shall be available for the élean'up of

any spillage.
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3. Storage drums shall be thoroughly flushed ﬁrior to recycling or

disposal.

(c) Feeders.‘ 1. Positive displacement feedefs shall be provided.

2. Tubing for conveying sodium chlorite or chlorine dioxide solutions
shall be type 1 PVC, polyethylene or materials_recogmended.by the
ﬁanufacturer; | - - |

3. Chemical feeders méy be instélled in chlorine rgoms if suffiéient space
is provided or facilities meeting the requirements of s. NR 811.44(5) shall be
'provided;

4, Feed lines shall be installed in a manner to prevent formation of gas
pockets and shall terminate at a point of positive pressure.

5. Check valves shall be provided to prevent the backflow of chlorine into
the sodium chlorite line.

NR 811.45 FILTRATION - GRAVITY. The application of any type of gravity

filter and media shall be supported by water quality data representing a
period of use sufficient to characterize any variations in water quality.
Experimental or pilot plant treatment studies may be required to demonstrate
the applicability of the method or rate of filtration proposed. Pressuré
':filtérslwill n&ﬁ be approved’for éurface watér applications. The following
spe;ific reéuirements shall 5e'mé£:

(1) RAPID RATE GRAVITY FILfERS. (a) Pretreatment. Rapid rate gravity
filters ;;y only be utilized after coagulation, flocculation and
sediment;tion.

(b) Number. At least 2 filter units shall be provided. Provisions shall

be made to meet the plant design capacity at the approved filtration rate
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with one filter out of service. Where only 2 units are provided, each shall
be cépable of meeting the plant design capacity, normally the projected
maximum daily demand.

(c) Rate of filtration. The permissible rate of filtration shall be -
determined after consideration of factors such as raw water qualit&, degreg of
pretreatment prdvided, filter media, wate; quality éont;ol parameters,
cohpetenéy of operating personnel and other factors required by the
department. Where effective coagulation, flocculation, sedimentation and
filtration procésses are to be utilized with reiatively clean water sources,

the following filtration rates may be approved:

Filtration Rate Filter Media Type

2 gpm/ft? ' Single Media

3 gpm/ft? Dual Media - field tested
4 gpm/ft? Tri Media - field tested

In all cases, the filtration rate shall be proposed and justified by the
design engineer and approved by the department prior to the preparation of
final plans and specifications. Higher rates than indicated in this paragraph

may be approved with sufficient justification by the design engineer.

(d) Structural deﬁails and hydraulics. The filter structure:shall-be
designed,ﬁo provide: ; | ‘

1. Vertical walls witﬁin.thé filter;

2. No proffusion of the filter walls or other structures into the filter
media‘or‘Ehe area between the top of the media and the high water line during
baékwashing;

3. Cover by superstructure;

4, Head room to permit normal inspection and operation;

5. Minimum filter box depth of 8 1/2 feet;

6. Minimum water depth over the surface of the media of 3 feet;
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chlorine residual and adequate contact time in the water following the filters
and prior to distribution. There shall be means for peribdic treatment of
filter material for control of bacterial and other growth. Provisions shall
‘be made for frequent replacement or regeneration of GAC if used for
filtration.

4, 'Other'média‘. Other media may.ﬁé approved, but only .on the basis of
piiot té#ts and experience which demonstrate that the requirements of this
chapter will be‘mét.

5. 'Supporting media’. Torpedo sand and gravel shall be provided as
supporting media except when proprietary filter bottéms are used. In that
case, the department, on the basis of substantiating information provided by
the owner, may allow elimination of certaip layers of supporting media or a
reduction in the depth of the layers. Otherwise, the following apply:

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
haf&, foﬁﬁded siiicabparticlgs and may ngﬁ include flat or elongated

“particles. Tﬁe coarséstAéravei éhall be 2 1/2 inches in size when the gravel

rests directly on the strainer system, and shall extend above the top of the

perfdréted laterals or strainer nozzles. Not less than 4 layers of gravel
shall be'provided in accordance with the following size and depth distribution
when used with perforated laterals or strainer nozzles. Reduction of gravel
depths may be considered upon justification to the department when proprietary

filter bottoms are specified.
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Gravel Size - Gravel Depth

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

(8) - Filter bottoms and strainer systems. Departures'ffom these standards
by.uéingxpfoprietary bottoms may'be.approﬁed-on a case-by-case Bésis ifbthé .
effectivéness of the method is demonstratea. Porous plate bottoms may not be
used where iron or manganese may clog them o? with waters softened by lime.
The design of‘manifold type coliection systems shall:

1. Minimize loss of head in the manifold and laterals;

2. Assure even distribution of washwater and even rate of filtration 6ver
the entire area of the filter;

3. Providé'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 thé final openings of the strainer system;

5. Provide a cross-sec;ional area of the manifold at 1 1/2 to 2 times the
total cross-sectional area’ of the laferals.'

'kh) Surface wa;h. Surféce wash facilities consisting éf either fixed
nozzles or a revolving mechanism are required unless air scour equipment is
provided._ All surface wash devices shall be designed with:

i. Water pressurés of at 1east745 psi;'

2, Vo}ume of flow of 2.0 gpm per square foot of filter area with fixed
nozzles and 0.5 gpm pef square foot with revolving érms;

3. A vacuum breaker installed above the high water elevafion in the fiiter

or other approved device to prevent back siphonage.
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(ij Air scouring. Air scouring may be provided in place of surface wash.
The following apply: |

1. Air flow for air scouring the filter shall be 3-5 standard cubic feet
per minute per square foot of filter area when the air is introduced in the
underdrain; a lower air rate shall be used when the air scour distribution
'system is placed above théAuhderdraih§;~ ‘

2. A method for avoiding excessive loss of the filter ﬁediaiduriﬁg
backwashing shall be provided;

3. Air scouring shall be followed by a fluidization wash sufficient to
restratify the media; |

4. Air shall be free from contamination;

5. Air scour distribution systems shall normally be placed below the media
and supporting bed interface; if placed at the interface the air scour nozzles
shall be designed to prevent media from clogging the nozzles or entering ;he
air distribution system,;

6. Piping for the air distribution system may not be flexible hose which
will collapse when.not under air pressure and may not be a relatively soft
material which may erode at the orifice opening with the passage of air at
high veloeity; .
| 7. Air delivéry piﬁing @ay not péss do&n through the filter media nor
shail there be any arrangemenﬁ in the filter design which would allow short
circuiting between the applied unfiltered water and the filtered water;.

8. The backwash delivery system shall be capable of 15 gallons per minut;
per square foot of filter surface are#; however, when air scour is provided,
the backwash rate shall be variable and may not exceed 8 gallons per minute

per square foot unless operating experience shows that a higher rate is

necessary to remove scoured particles from filter surfaces;
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'9.. The filter underdrains shall be designed to accommodate air scour piping
when the piping is installed infthe underdrain; and

10. Backwash facilities shall meet the requirements of par. (k).

(j) Appurtenances. The following shall be providéd‘for every filter:

1. Sampling faucets on the influent and effluent lines; |

2. indicating 1055-of-head'géuge;. | .

'3. Indicating flow rate controls. A modifieﬂ rate controller which limits
the rate of filtration to a maximum rate may be used. However, equipment that
.simply maintains a consfant water level on the filters will not be approved
unless the rate of flow onto the filter is properly controlled. A pump in
each filter effluent line may be used as the limiting factor for the rate of
filtration only after approval from the department;

4, Provisions for draining to waste with appropriate measures for backflow
prevention;

5. A means of monitoring the efflugnt from each filter 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 ipterior through wall sleeves shall be provided in
severél locatiAns to,allo& ghe installation of sampling lines, pressure
.éeﬁsors and other devices, a# diffefent depths in the filter media;

6. Al to1l 1/2-inch pressure hose and rack at the operating floor for

washingnzhe filter walls.

(k) Backwash. Backwashing facilities shall be designed to provide:
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1. A minimum rate of 15 gallons per'minuté per‘équare foot, consistent
with water temperatures and specific gravity of the filter media. A rate of
20 gallons per minute per square foot or a rate necegsary to provide for a 50%
'expénsion of the filter bed is recommended. A reduced r;te of 10 gailons per
minute per square foot may be acceptable for full depph.an;ﬁracite or grapular
aétivated carbon filters. A réduced‘;éte of backﬁashlng is aécep;aSIe,whenA
air scouring is provided, meeting ghé ;equirements of pér. (1).

2. Backwashing by filtered water at the required rate froﬁ washwater
tank#, a washwater pump from a reservoir or a high service main, or a
combination of these;

3. Washwater pumps in duplicate unless an alternate means of‘obtaining
washwater is available;

4, Backwashing‘of not less than 15 minutes wash of one filter at the
design rate of wash;

5. A washwater regulator or valve on the washwater line to obtain the
desired rate of filter wash &ith the washwater valves on the individual
filters open wide;

6. A rate-of-flow indicator and totalizer on the main washwater lihe,

'iocéte&‘fbr’coﬁ?enient reading B& the operator'during the washing process;

7. Backwaéhing by a methoa thcﬁ prevents rapid changes in the backwash
water flow, |

(1) &i;cellaneous. Roof drains may not discharge into the filters and
basins o¥lthe conduits preceding the filters.

(2) SLOW RATE GRAVITY FILTERS. The use of slow rate gravity filters shall
require prior engineering studies to demonstrate the adequacy and suitability

of this method of filtration for the specific raw water supply. The following

standards shall be applied:
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(a) Quality of raw water. Slow rate gravity filtration shall be limited

to waters having maximum turbidities of 50 NTUs and maximum color of 30 units;
turbidity may not be attributable to colloidal clay. Raw water quality data
‘shall include examinations for algae.

(b), Structural details and hydraulics. ASlow rate gravity filtérs shall be

designed to provide:

1. Not less than 2 filter units; where only 2 units are provided, each
shall be capable of meeting the plant design capacity, normally the projected
- maximum daily demand, at the approved filtration rate. Where more than 2
filter units are provided, the filters shall be capabie of meeting the plant
design capacity at the approved filtration rate with one filter removed from
service;

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 waste and overflow at the maximum filter water level,

(c) Rates of filtration. The permissible rates of filtration shall be
.‘Saseh oh,the qu&lity of thevraw wéter as determined from experimental data.
Praposed rates shall be submitée& to and approved by the department. The
design rate shall be 45 to 150.ga110ns per day per square foot of sand area.
However;.;ates of 150 to 230 gallons per day per square foot may be approved
when efféctiveness 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
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underdrains shall be so spaced that the maximum velocity of the water flow in
the lateral uﬁderdrain will not exceed 0.75 feet per second. The maximum
spacing of the laterals may not exceed 3 feet if pipe laterals are used.

(e) Filtering material. A minimum depth of 30 inches of filter sand, -
clean and free of foreign matter, shall be placed on graded gravel layers. The
effective size shall be between 0 30 and- O 45 mm, and the uniformity '
coefflclent may not exceed 2.5. |

(f) Filter gravel. The supporting gravel shall conform to the size and
depth distribution requirements in sub. (1) provided for rapid rate gravity .
filters.

(g) Depth of water on filter beds. The design shall provide a depth of at
least 3 feet of watet”over the sand. Influent water shall be distributed in a
manner which will not scour the sand surfaces.

(h) Control appurtenances. Each filter shall be equipped with:

1. A loss-of-head gauge;

2, An orifice, Venturi meter or other suitable metering device installed
on each filter to enable measurement of the rate of filtration;

3. An effluent pipe located at an elevatlon which will maintain the water

level in the f11ter above the top of the sand
. 'NR 811.46 FLUORIDATION. Sodium fluor1de, sodium silicofluoride and

hydrofluosilicic acid shall conform to the applicable N.S.F. and A.W.W.A.

standards Other fluoride compounds which may be available shall be approved
by the department The following specific requirements ghall be met:
(1) FLUORIDE COMPOUND STORAGE. Fluoride chemicals shall be isolated from

other chemicals to prevent contamination. Compounds shall be stored in
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covered or unopened shipping containers and stored inside a building.
Unsealed storage units for hydrofluosilicic acid shall be vented to the
atmosphere at a point outside the building.

(2) FLUORIDE HOUSING. Equipment for feeding fluoride in acid form and
unsealed acid storage shall be in a separate room within the pumphoﬁse away
from.conﬁrols,'electricai contacts and 6tﬁér éqﬁipmeﬁt subject to damage.
Unsealed acid storage units or solution tanks shall be vented to tﬁe outside.
Ventilation shall be provided for the room. Entrance may be from inside the
pumphouse but shall include a sealed door.

(3) CHEMICAL FEED INSTALLATIONS., Chemical feed installations shall:

(a) Conform to the requirements in ss. NR 811.39 to 811.41.

-(b) Provide scales, loss-of-weight recorders, liquid level indicators or
graduated feed drums for determining the amount of chemical applied. The
method shall be accurate to within 5% of the average daily change in reading,
A meter shall be provided on the water fill line to a fluoride saturator.

(c) Not allow fluoride addition before lime-soda s&ftening or ion exchange
softening.

(d) Provide feeders accurate to within 5% of that prescribed.

(&) ABQ such that thg,poiﬁt‘of aéplication of hydrofluosilicic acid, if
into a horizontal pipe, shall be in the lower half of the pipe with the nozzle:

projecting upward.

(f) Provide a minimum of 12 injections per minute at the feeding rate.

(g) Provide adequate anti-siphon devices for all fluoride feed lines as
required in s. NR 811.40(2)(e).

(h) Provide soft water for fluoride saturator makeup water.

(4) SECONDARY CONTROLS., Secondary con;rol systems for automatically

controlled fluoride chemical feed devices shall be provided as a means of
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reducing the possibility for overfeed; thesé may.include flow or.pressure
switches or other equivalent devices. All existing installations shall be
required to meet this subsection by January 1, 1994.

(55 DUST CONTROL (a) Provision shall be made for the transfer of dry
fluoride compounds from shipping con;ainers to storage bi;s or hoppers in such
a way as to minimize the.quéntityiéf fluoride Aust which méy en;g? the room in
which the equipment is ingtalled. .The enclosure shali be providediwith an
exhaust fan and dust filter which place the hopper under a negative pressure.
Air exhausted fromkfluoride handling equipment shall discharge through a dust
filter to.the atmosphere outside of the building.

(b) Provision shall be made for disposing of empty bags,Adrums or barrels
in a manner which will minimize exposure to fluoride dust, A floor drain
shall be provided to facilitate the hosing of floors.

(6) PROTECTIVE EQUIPMENT. Protective clothing, gloves; goggles or face
shields and aspirator shall be provi&ed if applicable,.

(7) TESTING EQUIPMENT. Eqﬁipment shall be provided for measuring the
quantity of fluoride in the water. Equipment utilizing the. SPADNS or electrode
method is required. When also feeding phosphates, the electrode method is
feéuiéed: Thé AiiZarin Visuél metﬁod will Be approved only in special
‘casgé wheré the owner can ailqcagé the extra time needed for testing.

(8) DILUTION EQUIPMENT. Where dilution of the chemical solution is

. necessary, a graduated container and transfer pump shall be provided.

NR 81i,42 IRON AND MANGANESE CONTROL. Iron and manganese control refers
solely to treatment processes designed specifically for this purpose. The
treatment process used will depend upon the character of the raw water. The
selection of treatment processes shall meet specific local conditions as

determined by engineering investigations, including chemical analyses of
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representative samples of water to be treated. The department may require the
operation of a pilot plant in order to gather ali informafion pertinent to the
design. Consideration shall be given to adjusting pH of the raw water to
‘optimize the chemical reaction. Following are requirements for specified
treafment proceségs: . .

(1)} REMOVAL‘BY'OXIDATION-DEfENTIONJFiLIRATION OR‘OXiDATION-FILTRATIdN. (a)
Oxidatioﬁ. Oxidation may be by aeration, as‘indicated in s. NR 811.42, or by
chemical oxidation with chlorine, potassium permanganate, ozone or chlorine
-dioxide.

(b) Deténtion or reaction. A detention period of 1/2 to 3 hours, as
determined by pilot studies, shall be provided following oxidation by aeration
in order to insure that the oxidation reactions are as complete as possible.
The detention period may be omitted where a pilot plant study indicates no
need for -detention and department approval is obtained. The detention basin
shall be designed as a holding tank with sufficient baffling to prevent short
circuits, Sludge collection equipment is not required. The floor shall be
slopedvto facilitate cleaning.

(c) Sedimen;ation. Sedimentation basins shall be provided when treating
watéf>witﬁ high iron or mangapesé content‘or both or where chemical
‘ éoagulation is used to reauce tﬁe load on the filters. Provisions for sludge
removal shall Be made.

'(d) Rapid rate pressure filters. Use of rapid rate pressure filters as

well as gravity filters may be considered for iron and manganese,remdvaI;
Use, however, is subject to the following conditions:

1. Minimum criteria relative to number, rate of filtration, structural
details and hydraulics, filter media, etc., provided for rapid rate gravity

filters in s. NR 811.45 also apply to pressure filters where appropriate.
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2.  Generally, the design filtration rate shall be 3 gallons per minute per
square foot of filter area. High or lower rates may be justified based on
in-plant or pilot plant studies.

5. Filter design shall provide for:

a. Loss of head gauges with a suitable range in head on the in}ét and
outlet pipes of each filter; | | |

b. An easily readable meter or flow indicator on each battery of filters.
A flow indicator is recommended for eaph filtering unit;

c. Filtration and backwashing of each filter individually;

d. Minimum side wall shell height of 5 feet. A corresponding reduction in
side wall height may be approved where proprietary bottoms permit reduction of
the gravel depth;

e. Wastewater collection 18 inches above the surfacé of the media;

f. An underdrain system to efficiently collect the filtered water and
distribute the backwash;

g. Backwash and air reliéf valves terminating with an air break at least
24 inches above the floor;

h. Influent and effluent sampling faucets,

»(2), REMOVAL'BY LIME:PROCESSES. ‘The removal of iron and manganese by lime
processés shall meet the requirements - in s. NR 811.52.

(3) REMOVAL BY MANGANESE GREENSAND TYPE FILTRATION. The removal of iron

and manganese by greensand type filtration consisting of a continuous feed of
potassium permanganate to the influent of a manganese greensand filter, is
more applicable to the removal of iron plus manganese than to the removal of

iron only because of economic considerations. As an alternate method,
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- application of fhe potassium permanganate to the greensand on a ’‘batch’ basis
may be installed when the department determines ’‘batch’ application is as
effective as continuous feed. The following apply:

(a) The permanganate shall be applied as far ahead of the filter as
practical; |

(b) ther oxidizing agents.or procésééﬁ,.such as chlo;ination or aeration,
.may be used pfior to the permanganate feed to reduce the cost of thé chemical;

(c) Normal filtration rate shall be 3 gpm per square foot;

(d) Normal wash rate shall be 8 to 10 gpm per square foot;

(e) Air washing may be provided;

(f) Sample faucets shall be provided prior to application of permanganate,
immediately ahead of filtration and at the filter éffluent.

.(4) REMOVAL BY ION EXCHANGE. The removaliofAiron and manganese by ion
exchange may not be used unless pilot plant studies have demonstrated that
satisfactory removal efficiencies can be continuously provided. There may be
no oxidation of the iron or manganese prior to the process.

(5) TESTING EQUIPMENT. Testing equipment shall be provided for all
plants. The equipment shall have the capacity to accurately measure the iron
céntent ﬁo‘a minimum:of O,I”mg/l and the manganese content to a minimum of
0.05 mg/1l. |

NR 811.48 ORGANICS REMOVAL. Organic compounds can be removed by a variety

of proces;es. All process designs shall be based on information from a pilot
study with the compounds to be removed. Unless waived by the department, the
processes shall be designed to remove a minimum of 99% of the contaminant in

guestion. The following requirements apply:
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(1) PACKED COLUMN AERATORS. (a) Tower requirements. 1. The tower shell
construction shall be of material compatible with potable water and shall be
resistant to the aggressiveness of the water and dissolved gasses.

2. A water distribution system shall be provided that distributes the
water evenly over the packing. |

3. Adequété backing.support shall beiﬁrovided to prevent packing
déformafion.

4, A moisture barrier shall be provided to prevent tower misting and
icing.

5. Access manholes shall be provided in the side of the tower for
facilitating inspection and replacement of the packing material.

6. An access ladder with safety cage shall be provided.

7. Adequate foundation and.lateral support shall be provided to prevent
overturning due to wind loads.

8. . A screened, rain proof, outlet for air exhaust shall be provided.

(b) Packing requirements. 1. The packing material shall be compatible
with use in potable water and shall be resistant to the aggressiveness of the
water and dissolved gasses,

2. AAiﬁethod'of clganing the packing éhéll be provided when iron or
" manganese foﬁiing of the.ﬁedia.m;y occur,

(c) Blowef'reguireménts. 1. The blower shall be provided with a wgather-
prOof h&far, a tight housing and an édequate foundation.

2, Tﬁe blower inlet shall be provided with an insect screen and dust
filter.

3.4 A method for measuring air flow shall be provided.

4. The blower shall be adequately sized to provide sufficient air to

achieve the desired removal rates.
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(d) wggpt_s 1. A means shall be provided to drain the
influent riser and the tower upon pump shut-down.

2. All buried piping shall be maintained under.a positive pressure greater
than the elevation of the ground surface. |

3. Influent and effluent sampling faucets shall.be pro?ided.

4. A ﬁeter‘shall be ﬁfbvided to.détérﬁine wé£er flow.to'the tower.

5. The water passing through thé tower shall be coﬁtinuously diéinfected
and provided with a minimum of 30 minutes of contact time.

6. A means of bypassing the tower shall be provided.

7. Air emission controls shall be provided if necessary to meet air
quality standards.

(2) GRANULAR ACTIVATED CARBON FILTERS. (a) The maximum filtration rate
for pressure filters shall be 6 gallons per minute per square foot of filter
area. The maximum filtration rate for gravity filters shall be 3 gallons per
minute per square foot of filter area. Higher rates may be justified based on
pilot studies for removal of the contaminant in question. |

(b) The water from the carbon filter shall be continuously disinfected.

(c) The filter design shall provide for:
-1, ﬁoés of.head'gauges on the inlet and outlet pipes of each filter.
2. A meter or flow indicator.

3. Adequate freeboard for backwashing based on the specific gravity of the

media.

4. An underdrain system to effectively collect the filtered water and

distribute the backwash water.
5. Backwash and air relief valves having discharges that terminate in a
free air break at least 24 inches above the floor.

(d) The carbon used shall be virgin carbon.
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(e) Information supporting selection of the carbon for removal of the
contaminants in questions shall be provided to the department.
(f) A plan for the disposal of the spent carbon shall be included in the

-specifications.

(g) An assessment of the impacts of radon and its decay products on

[y

| operation and waste dispésai shall‘ﬁe prdvidedjtoithe depaftmeqc.

NR 811.49 OZONATION. Ozonation.can be used for a &ariety of pufﬁpses
including the removal of color, taste and odors, organics, algae, cyanide,
hydrogen sulfide, iron, manganese and heavy metals. In addition to these
'treatﬁent processes, ozone is an acceptable alternative to chlorine
disinfectants. All process designs shall be based on bench or pilot scale
studies of dosage requirements and application points. When ozone is used as
a disinfectant, ozonation and detention shall brovide the required
disinfection CT value. Additionally, application of a disinfectant which
maintains a measurable residual in the distribution system shall be required.
Given the sophisticated nature of the ozone process, consideration shall be
given to the need for maintaining qualified operators to operate and maintain
the equipment. The following apply:

| (L GENERAL. Where o;onétion is apprqvéd by. the department to be used for
‘disinfection of.a bacteriolﬁgicaily.unsafe water supply, duplicate process |
streams shall be provided.  This includes air supply, air pfeparationv
equipmeﬁf: ozone generators, ozone contact'chambers, ozone diffusers, power
supply ;ﬁd post disinfection equipment. This requirement may be waived by the
department where other aéceptable watér sources having sufficient capacity are

available.
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" (2) FEED GAS PREPARATION. Feed gas can be air, pure oxygen or oxygen
enriched air. Air handling equipment on the air-feed systems shall consist of
an air compressor unless drawn by vacuum, water/air separator, refrigerant and
-desiccant dryers and particulate filters. For oxygen;feed systems,
compressors, separators and dryers may not be required by.the department
dependiﬁg‘pn the éﬁrity of th; 6kygeﬁ.t-. .

(a) Air compression. 1. Compressors sﬁéil be of the liquid-ring or
rotary lobe, oil-less, positive displacement type for smaller systems or dry
rotary screw compressors for larger systems.

2. The air compressors shall have the capacity to simultaneously provide
for maximum ozone demand, provide the air flow required for purging the
desiccant dryers, where required, and allow for standby capacity..

3. Air feed for the compressor shall be drawn from a point protected from
rain, snow, condensation, mist and fog to minimize moisture content of the. air.
supply. Outside air intakes shall consist of a downturned pipe elbow
installed at a location least susceptible to vandalism and coveréd with a
24-mesh noncorrodible screen.

4, A compressed air after-cooler or entrainment separator or both .with
autoﬁafic‘dr;iﬁ';hall be bfovided'prior to the dryers to reduce the water
:_Qépér. .

(b) Air drying. 1. Dry, dust-free and oil-free feed gas shall be
provided’éb_the ozone generator. Sufficient drying to a maximum dew point of
minus 66;C (-76°F) shall be provided at the end of the drying cycle.

2. Drying for high pressure systems shall be accomplished using desiccant
dryers. For low pressure systems, a refrigeration air dryer in series with

desiccant dryers shall be used.
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3. A refrigeration dryer capable of reduéing_the inlet air temperature to
4°C (40°F) shall be provided for low pressure air preparation systems. The
dryer may be of tﬁe compressed refrigerant type or éhilled water type.

4. The desiccant dryers shall be.of the external heated or heatless type.

5. For heat-reactivated desiccant dryers, the unit ;hali contain 2
&esiccant'filled towers coﬁplété.with:pressure félief'valyes; 2 47§ay valves
and a heater. In addition, external.type dryers shall.have a cooler-unit and
blowers. The size of the unit shall be such that the specified dew point will
be achieved during a minimum absorption cycle time of 16 hours while operating
at the maximum expected moisture loading conditions.

(c) Air filters. 1. Air filters shall be provided on the suction side of
the air compressors, between the air compressors and the dryers and between
the dryers and the ozone generators.

2. The filter before the compressor shall be of the coalescing type and be
capable of removing all particles larger than 10 microns in diameter. The
filter before the dryer shall be of the coalescing type and be capable of
removing all particles larger than 5 microns in diameter. The filter after
the dryer shall be of the particulate type and be capable of removing all
'pargicies'laigér than 0.5 micrén; in diameter.or a size specified by the
generator maﬁufacturer. _. | |

(d) Air preparation piping. Piping in a compressed air pfeparation system
shall bé-;ommon grade steel, seamless copper, stainless steel or galvanized
steel. fhe piping shall be designed to withstand the maximum pressures in the
air preparation system.  PVC piping may be used in a vacuum air preparation
system when located and supported to be protected from physical damage

including from heat.
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(3) OZONE GENERATORS. (a) . Capacity. The production rating of the ozone
generators shall be provided in pounds per day and pounds per kilowatt-hour.
The capacity of any ozone generators shall be determined by ozone demand tests
'inciuding tests under critical conditions. Where ozone is approved for use by
the department as a disinfectant, the generators shall be sized iﬁ conjunc;ion
with the-detention basins to provide the feqﬁired CT value.

1. The design shall énsure that the minimum concentration of ozone in the
generator exit gas will be 1.5% by weight.

2. Low frequency systems that operate at high peak voltages shall be sized
to have sufficient reserve capacity so that the system does not operate at
peak capacity for extended periods of time. Low, medium and high frequency
systems which operate at lower peak voltages require less reserve capacity.

3. Each generator shall have the capability of operating satisfactorily
while individual dielectrics are out-of-service. This shall be accomplished
through the use of individually fused dielectrics,

4. At least 2 generators,'each with a capacity of supplying the normal
ozone demand, shall be provided. Where determined by the department to not be
critical to maintaining production capacity, smaller installations empioying
6zoée generatofs with.multiﬁle iﬁdividually fused dielectrics may be able to ~,
emﬁloy a fewer number of gengfaﬁorS‘each having excess ozone production
capacity. | |

5. ff‘there is to be a variation in the supply temperature of the
generato¥ cooling water throughout the year, then curves or other 'data shall
be furnished to the department to show ozone production changes due to the
varying temperature of the supplied cooling water. ' The design shall ensure
that the generators can produce the requi;ed ozone at the maximum coolant

temperature.
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(b) Electrical. The generators may be low, medium or high frequency type.
The specifications shall require that the transformers and other electrical
hardware be proven, high quality components designed for ozone service.

(c) Cooling. Cooling water to the ozone generators.may not be corrosive
or scale forming and shall be sufficiently free of microb?ological and
inorganié ¢ohtaminants'§o prevent.fouliﬁéiéffthe water~§iAe of the tubes...If
nétufalhwater quality does not meet this requifement, treatment shall be
required. A closed loop cooling water system shall be used if proper water
conditions cannot be assured.

(d) Materials. To prevent corrosion, the ozone generator shell and tubes
shall be constructed of type 304L or 316L stainless steel.

(4) OZONE CONTACTORS. Selection of thg contactor depends on the purpose
for which the ozone is being used. Where ozone is used as a.disinfectant, a
minimum of 2 contact: chambers shall be provided with the chambers designed to
prevent short-circuiting. Contactors shall be closed vessels. The following
apply:

(a) Contactors shall be separate vessels having no common walls with the
remainder of the facility unless common wallsAare approved by the departmént
on a ca;é-by-é;sé basis. If.commoﬁ walls’are used, the contactor shall be
;kéﬁtAunder négative presgure aﬁa sufficient ozone monitors shall be provided

to protect worker safety. No normally inhabited structure may be constructed

over an ozone contactor or reservoir containing ozone.
(b) Contact vessels shall be made of reinforced poured concrete. All
reinforcement bars shall be covered with a minimum of 1.5 inches of concrete.

Ozone resistant interior coatings shall be approved by the department in
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accordance wiéh s. NR 811.07(4)(f). Smaller contact vessels may be made of
stainless steel, fiberglass or other material which will be stable in the
presence of residual ozone and oéone in the gas phase above the water level.

(c) Contact chambers shall be of sufficient depth and size to‘allow for
adequate contact time and freeboard for foaming where applicable. 'The depth
of water.in bubble diffuser conﬁactoré éhéll ﬁofmall& be a minimum of 18 feet
unless a shéllower depth\can be justified to the department. |

(d) . The contact time’for disinfection shall be determined based on
required inactivation CT values for viruses and Giardia Lamblia cysts. The
ninimum contact time shall be 10 minutes. A shorter contact time may be
approved by the department if justified by appropriate design and CT
considerations. Sufficient ozone capacity and contact chamber size shall be
provided to achieve the desired CT value when injecting ozone into only one of
the 2 contact chambers. The diffusion system shall normally work on a -
countercurrent basis such that the ozone shall enter through porous. diffusers
at the bottom of the vessel and water shall enter from the top of the vessel.
Countercurreﬁt flow shall be provided in all chambers of the vessels,
Cocurrent diffusion systems shall only be approved by the department where
.édequaté justification:can Be supplied.

(e) For ozone application§ in thch precipitates are formed, such as with -
iron and mangaﬁese removal, porous diffusers may not be used.

(£) .ﬁkere taste and odor control is of concern, multiple application
points aﬁd contactors shall be considered.

(é) A system shall be provided between ﬁhe contactor and the off-gas

destruct unit to remove froth from the air and return the froth to the
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contactor or other location acceptable to tﬁe deﬁartment. A pdtable water
spray system shall be placed in the contactor head space if foaming is
expected to be excessive.

(h) All openings into the contactor for pipe connections, hatchways, etc.,

shall be properly sealed to prevent the escape of ozone using welds or ozone

resistant gaskets such ag‘Teflon‘bi Hypalon.

(i) A pressure/vacuum.relief vélve shall be provi&ed in the coﬁtactor as
appropriate,

(j) Sampling faucets and monitors shall be provided on the inlet and
outlet of each contact chamber to monitor water quality and the ozone
residual. If allowed by the department, a portable monitor or a comparable
testing method may be used to analyze water collected from sample taps
provided on the inlet and outlet of each contact chamber.

(k) A water meter shall be provided on the inlet to. the contact chambers
to measure water flow.

(1) Where required by the department, contactors or reservoirs used as
contactors shall be fitted with the improvements necessary to allow sampling
of water from intermediate points for ozone residual.

: (m} AlI c&ntéctors shall ﬂave brovisioné for cleaning, maintenance and
draiﬁage. | | “

(5) OZONE DESTRUCTION. (a) A method or combination of methods for

destroying or recirculating the final off gas from the ozone contactors shall
be proviéed to meet safety and air quality standards. Acceptable methods
include:

1. Thermal destruction.

2. Catalytic destruction.

3. Thermal/catalytic destruction:
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"4, Recycling to some point in the. treatment system in addition to.the
installation of destruction equipment.
(b) A detectable ozone residual may not carry over into the distribution

"system.

(¢) The maximum allowablg air ozone concentration in Fhe destruction unit
discharge_is'O.i ppmn by volume. l | . o

>(d)' At least 2 units shall be provided which are each capable of handling
the entire gas flow unless the second unit is'deemed unnecessary by the
department.

(e) An exhaust blower shall be provided in order to draw.off-gas from the
contactors into the destruct unit.

(f) Catalysts shall be protected from froth, moisture and other impurities
which may harm the catalyst.

(g) The catalyst and heating elements shall be located where they can be
easily reached for maintenance.

Note: 1In order to reduce the risk of fires, the use of units that operate
at lower temperatures is encouraged.

(6) . MATERIAL ACCEPTABILITY. (a) Only 19w carbon 304L and 316L stainless
steélipiﬁing"sﬁall be»usea for ozone service. Schedule 40 or stronger PVC
1pipe may be used for vacﬁum ozoﬁe piping where approved by the department,

(b) Gaskef\materials shall be Teflon or Hypalon.

(c) %hbber components may not be used in contact with ozone.

(7) ﬁOINTS AND CONNECTIONS. (a) Connections on stainless steel‘pipiﬁg
used for ozone service are to be welded where possible. |

(b) Connections with meters, valves or other equipment are to be made with
flanged joints with ozone resistant gaskets. Screwed fittings and field-cut

threaded connections may not be allowed.
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(c). A leak-proof backflow prevention check valve system shall be provided
in the piping between the generator and the contactor for pressurized ozone
generation systems.

t8) INSTRUMENTATION. (a) Pressure gauges shall be provided at the
discharge from the air compressor, at the inlet to the ref;igerator;dryers, at
the inlet and outlet of the desigcant'dryefs, ét the inle; to the ozone
generators and contactofs and at the inlet to the ozone destruction unit.

(b) Each generator shall have a trip which shuts down the generator when
the wattage exceeds a preset level. It is recommended that electric power

meters be provided for measuring the electric power supplied to the ozone

generators.

(c)- Dew point monitors shall be provided for measuring the moisture of the
feedvgas from each desiccant dryer. Where there is potential for moisture
entering the ozone generator from downstream of the unit or -where moisture
accumulation can occur in the generator during shutdown, post-generator
dewpoint monitors are recomménded.

(d) Air flow meters shall be provided for measuring the air flow from the
desiccant dryers to each of the ozone generators, the air flow to each
éongacfor’and ﬁhe purgg:air‘flow to fhe desiccant dryers.

(e) Temperature gauges sha}i be provided for the inlet and outlet of the
ozone cooling wéter and the inlet and outlet of the ozone generator feed gas,
and, if-gﬁplicable, for the inlet and outlet of the ozone power supply cooling
water, |

(f) Water flow meters shall be installed to monitor the flow of cooling

water to the ozone generators and, if applicable, to the ozone power supply.
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(g) At a minimum, ozone monitors shall be installed and maintained to
measure ozone concentrations in both the feed-gas and the off-gas from the
contactor and the off-gas from the destruct unit. Monitors or a comparable
‘testing method shall also be provided for measuring ozone residuals in water
in accordance with sub. (4).

(h) Ambient air ozone monitors shall.ge iﬁétélléd in rooms where exposure
to ozone is éossible.

(9) ALARMS. The following shutdown/alarm systems shall be installed where
_applicable:

(a) A dew point shutdown/alarm shall shut down the generator in the event
the system dew point exceeds -60°C (-76°F).

(b) An ozone. generator cooling water flow shutdown/alarm shall shut down
the generator in the event that cooling water.flows decrease to the point that
generator damage could occur,

(¢) An. ozone power supply cooling water flow shutdown/alarm shall shut
down the power supply in the event that cooling water flow decreases to the
point that power supply damagé could occur.

(d) An ozone generator cooling water temperature shutdown/alarm shall shut
down thé:generator if gi;he; ;he inlet or.outlet cooling water exceeds the |
recommended préset temperature.

(e) An ozéne power supply cooling water temperature shutdown/alarm shall .
shut do&ﬁhthe power supply if either the inlet.or outlet cooling water exceeds
the reaoﬁmended preset temperature,

(f) An ozone generator inlet feea-gas temperature shutdown/alarm shall
shut down the generator if the feed-gas temperature exceeds the recommended

preset value,
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(g) An ambient air ozone concentration shutdown/alarm shall sound when the
ozone level in the ambient air exceeds 0.1 ppm or a lower value chosen by the
water supplier. Ozone generator shutdown shall automatically occur when
-ambient ozone levels exceed 0.3 ppm.

(h) An ozone destruct temperature,alarm shall sound When the temperature
exceeds the r6c6mmended‘preset value. B

.4(1) ‘Alarms and warning lights shall be installed and maintained to insure
operators are alerted to improper operating or hazardous conditions.

(10) SAFETY. (a) The maximum allowable ozone concentration in the air to
which workers may be exposed may not exceed 0.1 ppm by volume.

(b) Noise levels resulting from the operation of the ozonation system
shall be controlled to within acceptable limits by special room construction
and equipment isolation.

(c) ‘High voltage and high frequency electrical equipment  shall meet
current electrical and fire codes.

(d) An exhaust fan shall be provided in the ozone generation and contactor
rooms to remove ozone gas if a leak occurs. One co@plete air change per
minute shall be provided when the room is occupied, and

1. ‘The exhaust fén-suctipn shall be iécated near the floor with the point
“of discharge‘iocated to $§oid ééntamination of air inlets to other rooms and
structures, té‘outside breathable air, or being blocked by snow or other
obStiﬁcfi;ns.

2. Air inlets shall be located near the ceiling and controlled to prevent
advefse temperature variations.

3. An exhaust fan switch shall be located outside of the’entrance to the

room with a signal light indicating fan operation when the fan can be

controlled from more than one point,
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NR 811.50 ﬁADIONUCLIDE REMOVAL. (1) RAbIUM REMOVAL. (a) .Radium can be
removed by using standard water softening processes of zeolite softening and
lime-soda softening., Other processes may also be ﬁsed to remove radium as
-approved by the department on a case-by-case basis. Consideration shall be
given to the fate of radium in the treatment process incluAing waste disposal;
ﬁhere apﬁlicable, disposéi of treatméhtApiant w;stes con;aiﬁing ;;dium shall
normally be to a sanitary sewer or Qastewater treatmenf plant. -

(b) Radium removal processes shall be designed to provide a finished water
with a radium content as close to 0 picocuries per liter as practical while
maintaining a finished water that is not corrosive. The department shall
determine allowable plant effluent water quality, including radium
concentrations, based on the raw water quality and the treatment process
proposed. If corrosive water is produced during the radium removal process, a
method of corrosion control shall be provided. -

(c) For systems using standard wéter softening treatment techniques for -
radium removal, a minimum of 4 consecutive quarters of finished water sampling
for radium shall be required after the plant becomes operationalito
demonstrate treatment effectiveness. For other proposed radium removal
' treatmeﬁt meth§ds,';he requiréd routine radiﬁm content monitoring program
shall ‘be esfablished by the Aeparément. The sampling shall be conducted under

worst case conditions. Radium analyses shall be performed by a U.S.

environmental protection agency certified laboratory. A copy of the analyses
results ;hall be forwarded to the department. Water hardness monitoring
equipment shall be provided when zeolite softening is to be employed to
monitor for hardness breakthrough. Daily water hardness measurements shall be

reported on the monthly operating report submitted to the department. Use of
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-hardness monitoring to substitute for radium anaiyses shall only be allowed if
demonstrated effective by simultaneous radium and hardness sampling over the
first year of plant monitoring.

(d) Treatment for radium removal using standard water softening processes

‘

shall comply with the requirements‘of s. NR 811.521

(e) Treatment using‘éthér thaniétahdér& waférAsoftening prqcésses shall be
bapproved on a.case-by-case basis uéing information ogtained from déﬁartment
approved on-site pilot studies conducted on the water to be treated.

(f) Disposal of treatment plant waste shall comply with ss. NR 811.78 to
811.86.

(2) RADON REMOVAL. (a) Radon can be removed using aeration or
pressurized granular acﬁivated carbon filters, Consideration shall be given .
to the gamma radiation and disposal concerns ;ssociated with the use of
granular activated carbon filters.

(b) The design of radon removal equipment shall be based on a department
approved on-site pilot study conducted on the water to be treated. The
department may approve manufactured radon removal equipment without pilot
study on a case-by-case basis if adequate treatment effectiveness can be
démonstféteé.to the deparcmeﬁt.

(e) Aefatoré used for fadpn feméval shall comply with ss, NR 811.42 aﬁd
811.48. |

(d) vk;don gas shall be vented to the atmosphere at an elevation and
locationlto prevent elevated radon gas air concentrations in inhabitable
areas.

(e) Granular activated carbon filters for radon removal shall comply with

s. NR 811.48. An acceptable ultimate media disposal method shall be provided

for carbon filters used for radon. removal.
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" (f) A minimum of 4 consecutive quarters of finished water sampling for
radon gas shall be required after the plant becomes operational to demonstrate
treatment effectiveness. The sampling shall be conducted under worst case
‘conditions. Radon gas analyses shall be performed by ; U.S. environmental
protection agency certified‘laboratory. A copy of the analyses results shall
be fofwérded to théidépartment; B A o

(3) URANIUM REMOVAL. (a) The departmeﬁt.shall be contacted by the
designer of any proposed uranium removal equipment prior to the final design
of the equipment to allow for department input on design requirements. The
design shall be based on information obtained from department approved on-
site pilot studies conducted on the water to be treated. Consideration shall
be given to the fate of uranium in the treatment process. Disposal of water
treatment plant wastes containing uranium shall be in accordance with written
department guidance. Where applicable, disposal of treatment plant wastes
containing uranium shall be to a sanitary sewer or wastewater treatment plant
as approved by the department. - The discharged water treatment plant wastes
and spent media shall be énalyzed for radionuclide content as required by the
department. Tbe disposal of spent media containing residual radionuclides
shali.be as aépfoved by éhé department.

kb) A minimum of 4 consecﬁtive‘éuarters of finished water sampling for
uranium shall be requifed after the plant becomes operational to demonstrate
treatmeﬁ;‘effectiveness. The sampling shall be conducted under worst case
conditioﬁs. Uranium analyses shall be performed by a U.S. environmentai
protection agency certified laboratory. A copy of the analyses results shall
be forwarded to the department.

(c) Disposal of treatment plant waste shall comply with ss. NR 811.78 to

811.86.
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NR 811.51 SEQUESTRATION. (1) SEQUESTRATION BY POLYPHOSPHATES. This

process is suitable only for low concentrations of.iron and manganese,
'genérally 1.0 mg/1 and 0.3 mg/l respectively, or less. Where phosphate
treatment is used, chlorine residuals shall be maintained in the distribution
éystem. "In addition: | ‘ |

(a) Polyphosphates Qay not bé abplied ahead of iroﬁ and manganeﬁe removal
treatment. The point of application shall be prior to any aeration or
oxidation and as far upstream as practical from the chlorine application.

(b) Feed equipment shall conform to the requirements of subch. 7,

(c) Chemicals for new or existing installations shall meet the standards
of N.S.F. 60.

(d) Stock phosphate solution shall be kept covered and disinfected by
carrying an approximate 10 mg/l free chlorine residual.

(e) The total phosphate applied may not exceed 10 mg/l as POj.

(£) . Where polyphosphate éequestration is practiced, appropriate phosphate
testing equipment shall be provided.

(2) SEQUESTRATION BY SODIUM SILICATES. Sodium silicate sequestrafion of
"irén aﬁd'mangahese~is approbriaﬁe'only for gfoundwater supplies prior to air
contact, Oﬁ-site pilot testé are.required to determine the suitability of
sodium silicate for the particular water and the minimum feed needed. -Rapid
oxidati;ﬁAof the metal ions such as by chlorine or chlorine dioxide shall
accompan& or closely precede the sodium silicate addition.  Injection of
sodium silicate more than 15 seconds after oxidation may cause detectable loss
of chemical efficiency. Dilution of feed solutions much below 5% silica as

S$i0, shall also be avoided for the same reason. The following apply:
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(a) Sodium silicate addition is applicable to waters containing up to 2
mg/l of iron, manganese or a combination thereof.

(b) Chlorine residuals shall be maintained throughout the distribution
~systém to prevent biological breakdown of the sequestered iron.

(¢) The amount of silicate added shall.be limited to 20 mg/l ;s S$i0,, but
the amount of ad&ed and naturally.occurring éilicaté may not exceedj60 mg/l as
S$i0,.

(d) Feed equipment shall conform to the requirements of subch. 7.

(e) Sodium silicate may noﬁ be applied ahead of iron or manganese removal
treatment.

(f) Liquid sodium silicate shall meet the standards of N.S.F. 60.

NR 811.52 SOFTENING. The softening process selected shall be based upon
the chemical qualities of the raw water, the desired finished water quality,
the requirements for disposal of sludge or brine waste, the cost of plant and
chemicals and plant location, The applicability of the process chosen shall
be demonstrated and discussed in detail in the engineer's report. For very
hard water, the sodium levels in cation exchange softened water shall be
considered in selecting the treatment process. Following are requiremehts for
,.épeckfié,procesées: |

.(1) LIME-SODA PROCESS. Ihé épplicable design standards for lime-soda
softening of groundwater are tﬁe same as those for conventional
clarifiééiion-filtration surface water treatment plants, except that the
minimum ;ettling time may be reduced to 2 hours. Where softening is included
in the surface water treatment process, the clarification criteria shall
govern., In addition:

Note: See s. NR 811.43 for criteria4p§rtaining to softening with solids

contact units and s, NR 811.45 for filtration requirements.
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(a) Méchanical sludgg removal equipment shall be provided in the
sedimentation basin.

(b) Determinations shall be made for the carbon dioxide content of the raw
‘water. |

Note: .When concentrations exceed 10 mg/l, the econom;cs.of removal by
aeratioﬁ as opposed to ;emoval wifh liﬁe:sﬁould_be coﬁsidered. See s, NR.
811;42 for aeration requirements.

(c) Equipment for stabilization of water softened by the lime-soda process
is required.

Noté: See s. NR 811.53 for stabilization requirements.

(d) Provisions shall be included for proper disposal of softening sludges.

Note: See s. NR 811.84 for design rquirements.

(e) The use of excess lime may not be substituted for chlorination or any
other approved method of disinfection.

Note: See s, NR 811.44,

(2) 1ION EXCHANGE PROCESS. Iron, manganese or a combination of both in the
oxidized state or unoxidized state may cause resin fouling in the ion exchange
process., Pretreatment shall be required whengver the content of iron,
maﬁganésé or ; éombination~of both is oné milligram per liter or more. In
I?éﬁecific insﬁances, the Aepargﬁent may also require pretreatment where lesser
amounts exist; In addition:

(a) &ﬁe units shall be of pressure or gravity type, of either an upflow or
downflow.design, using automatic or manual regeneration. Automatic’
regeneration is suggested for small plants.

(b) The design capacity for hardness removal may not exceed 20,000 grains
per cubic foot when resin is regenerated with 0.3 pounds of salt per kilograin

of hardness removed.
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(c) The dépth of the exchange :material may not be less than 3 feet.

(d) The rate of softening may not exceed 7 gallons per square foot per
minute, and the backwash rate shall be 6 to 8 gallons per square foot per
minute. .

(e) The freeboard dgsign shall be based upon the specific gravity of thg
media and the direction of water flow. - .

(f) The bottoms, strainer systems and support for the exchange.materials
shall conform to criteria provided for rapid rate gravity filters in s. NR
811.45,

(g) Facilities shall be included for even distribution of the brine over
the entire surface of both upflow or downflow units, Backwash, rinse and air
relief discharge pipes shall be installed in such a manner as to prevent
back-siphonage. |

(h) A bypass shall be provided around softening units to produce a blended
water 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 shall be provided on the bypass line. The department may
require treatment of the Bypassed water to obtain acceptable levels of-iron‘or

Amanganeée:in‘the»finished wager.

(i) Waters having 5 units or more of turbidity may not be applied directly:

to the cation exchange softener. Silica gel materials may not be used for

waters having a pH above 8.4 or when iron is present. When the applied water
contains a chlorine residual, the cation exchange material shall be a type
that is not damaged by residual chlorine. - Phenolic resin may not be used,.

(j)  Brine storage tanks shall conform to the following requirements:
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1. The wet storage tank shall be.desigﬁed to hold at least 1 1/2 times the
volume of salt delivered to permit refill before the tank is completely empty.
The volume of both salt and brine storage to be piovided depends upon the size
‘of the plant, the proximity and assuredness of the salt source, and the method
of deliyery. ‘ | |

2. The'storéée tank éhail beiié&lated froﬁApossiblé soﬁrcesiof
contamination, specificaliy: | |

a. It shall be properly covered and equipped with manholes having
‘overlapping watertight covers to prevent entry of surface runoff;

b. Overflows and vents shall be designed in accordance with s. NR
811.58(4) and (6), respectively;

c. The water for filling the tank shall be distfibuted over the entire
surface of the tank by pipes at least 2 pipe diameters above the maximum
liquid level in the tank or be protected from back-siphonage;

d. The underdrain collection system shall be covered with a screen or
perforated plate to allow brine but not salt to pass. through.

3. A sampling tap shall be pfovided on the brine discharge line in order
that the concentration of brine can be determined. A suitable means fof
Aﬁéasdriﬁg thé v61Ume of briné'use& for regeﬁeration shall be provided.

&ote: If is recommended.that ghe interior concrete surfaces of brine
storage tanks be painted with ; salt-resistant sealing compéund or paint
meetingA&:S.F. 61 standards, to prevent deterioration.

(k) ﬁrine wastes. The requirements for brine wastes are found in s. NR
811.82.

(1) Sampling and testing. Smooth-end sampling taps shall be provided for

control purposes. Taps shall be located on each raw water source, each
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treatment unit influent and each treatmeng unit effluent. Testing equipment
shall be provided to adequately control the treatment process at all plants.

(m) Stabilization. Water from ion exchange treatment plants shall be
"stabilized as required in s. NR 811.53 (4), except where it can be shown tha;
the treated water will be nop-corrosiye. ‘

. NR 8I1.53 STABILIZATION. Watér that'i;lunstable fo ghe'extent of cauéing.A
cofrosioﬁ or deposition problems in the distrIbution system, whether 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:

1. A total detention time of 20 minutes.

2. Two compartments, with a depth that will provide a diffuser submergence
not less than 7.5 feet nor greater than recommended by the manufacturer and as
follows:

a. A mixing compartment having a detention time of at least 3 minutes.

b. A reaction compartment.

(b) The design shall prevent carbon dioxide from entering thg plant from
theirécarbonétion and reaétiop chamber.

(e) Plants generating.carboﬁ dioxidé from combustion shall have open top
recarbonation ﬁanks in order to dissipate carbon monoxide gas.

'(d) -I;ovisions shall be made for draining the recarbonation basin and
removing'slﬁdge.

(2) PHOSPHATES. Phosphates may be used for sequestering calciﬁm in lime

softened water, corrosion control and in conjunction with alkali feed

following ion exchange softening. When used:
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(a). Feed equipment shall conform to requirements in ss. NR 811.38 to
811.40;

(b) Phosphate chemicals shall meet the standards of N.S.F. 60;

kc) Stock phosphate solution shall be kept covered and disinfected by
carrying an approximate 10 mg/l chlorine residual. Phosphate solutﬁons having
a pH of 2.0 or less may be exemﬁt from thié reduifemé;t by the department.

(d) Facilities shali be included to maintain satisfactory chlorine
residuals as indicated in s. NR 811.23;

_(e) The total phosphate applied may not exceed 10 mg/l as POy;

(3) SPLIT TREATMENT. If approved by the department, a lime-soda water
treatment plant may be designed using ’'split treatment’ in which raw water is
blended with lime-treated water to partially stabilize the water. Treatment
plaﬁts designed to utilize 'split'treatment' shall contain facilities for
further stabilization by other methods.

(4) ALKALI FEED. An alkali feeder shall be provided for all ion exchange
water softening plants to prévide stable water unless the effluent water is
shown to be non-corrosive. Other waters may also be corrosive and require pH
adjustment. The chemical shall be adequately mixed and the point of
'appiicétiqn 1oéated suph‘thég an& deposition in the piping is minimized. The
piping shall be accessible fo; éleaning or replacement. Equipment for
monitoring pH shall be. provided.

(5) EARBON DIOXIDE REDUCTION BY AERATION. The carbon dioxide content of
an aggre;sive water may be reduced by aeration. Aeration devices shall

conform to s. NR 811.42,
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(6) OTHER fREATMENT. Other: treatment for controlling corrosive waters by
the use of sodium silicate and sodium bicarbonate may be used where necessary.
Any proprietary compound shall receive the specific approval of the department
‘before use. Chemical feeders shall be as required in subch. 7.

(7) CONTROL. Laboratory equipﬁent shall be provided for deterﬁining the
effectiveﬁess of stabilizétion'treatménﬁvt -

NR 811.54 TASTE AND ODOR CONTROL. Waterworks which are designed and

constructed to provide taste and odor control shall comply with any
requirements stated for the following applicable methods:

(1) CHLORINATION. ‘Chlorination is effective for the removal of some
objectionable odors. Adequate contact time shall be provided to complete the
chemical reactions involved. Excessive potential trihalomethane or other
disinfection by-product production through this process is to be avoided by
adequate bench-scale testing prior to design.

(2) CHLORINE DIOXIDE. Chlorine dioxide may be used in the treatment of
any taste or odor which is treatable by an oxidizing compound. Provision -
shall be made for proper storage and handling of sodium chlorite to eliminate
any danger of explosion,
| (3) ifOWDERED ACTIVATED‘&ARBON. (a) ?owdered activated carbon may be
added prior to.coagulation to provide maximum contact time. Although

facilities to allow the addition at several alternate points is recommended,

in no case may carbon be added near the point bf chlorine application.

(b) fhe carbon shall be added as a premixed slurry or by means of a
dry-feed machine if the carbon is properly 'wetted’.

(c) Continuous agitation or resuspension equipment shall be provided to
keep the carbon from depositing in the miging chamber/slurry storage tank.‘

(d) Dust control shall be provided.
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(e) The required dosage of carbon in a water treatment plant depends upon
the tastes and odors involved. Provisions shall be made for adding sufficient
amounts to meet peak demands.

(f) Powdered activated carbon shall be handled as a potentially
combustible material. It shall be stored in a building qr‘compartment as
nearly fireproof aS'possible. Other cheﬁicals.may not be stored in the same .
cﬁﬁpartﬁeﬁt. A separate room shall be provided for carbon feed installationms.
Carbon feeder rooms shall be equipped with explosion-proof electrical outlets,
lights and motors.

(4) GRANULAR ACTIVATED CARBON. The requirements for granulated activated
carbon are in s. NR 811.45,

(5) COPPER SULPHATE AND OTHER COPPER QOMPOUNDS. Continuous or periodic
treatment of water with copper compounds to kill algae or other growths shall
be controlled to prevent a level in excess of 1.0 mg/l as copper in the plant
effluent or distribution system. Provisions shall be made for uniform |
distribution of the chemical.

(6) AERATION. The requirements for aeration are in s. NR 811.42,

(7) POTASSIUM PERMANGANATE. Application of potassium permanganate may be
apﬁrbvédlsy the’ department if the treatménf will be controlled to insure that
" no r;sidual color will bé.presénf in thé finished water.

(8) OZONE;' Ozonation may be used as a means of taste and odor con;;ol.
Adéquafé.;ontact time shall be provided to complete the chemical reactions
involved: Ozone is generally more desirable for treating water with high
threshold odors. Section NR 811.49 has the requirements for ozonation. -

(9) OTHER METHODS. The decision to use any other methods of taste and

odor control shall be made only after laboratory or pilot plant tests or both

and approval by the department,
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(10) FLEXIEILITY. Plants treating watef known to‘have taste and odor
problems shall be provided with equipment and multiple chemical addition
points to provide several alternative control procésses.

Note: Refer to subch. 7, beginning with s. NR 811.39 for requirements for

the storage, handling and application of chemicals in treating surface waters.

SUBCHAPTER 9. HYDRO-PNEUMATIC TANKS

NR 811.55 GENERAL. Hydro-pneumatic, or pressure tanks, may be approved in

the situations described in s. NR 811.56(2). The following requirements shall
be met:

(1) The tanks shall be completely housed, or earth-mounded with one end
projecting into an operating house to prevent freezing.. A tank may be
installed below grade provided one end is exposed in a basement or manhole,
If the tank is installed below grade, all electrical controls and air release
valves and any appurtenances which may permit water flobding the basement or
manhole and contaminating the water supply shall be extended to at least 24"
above grade and terminate in a U-bend and be screened with 24 mesh
noncorrodible screen where appropriate.

- (2) Thg ténks shall have Bypass piping t6 permit operatioﬁ of the system
while the ténk is being repéired 6£ painted.

(3) Each tank not equipped with-a bladder or diaphragm to separate the air

and .water shall have an access manhole, a drain and control equipment
consisting of a pressure gauge, a pressure relief valve, a water sight glass,
an automatic air blow-off and pressure or probe operated start-stop controls

for the pumps.
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(4) Each hy&ro-pneumatic tank quipped.with §~diaphragm or bladder shall
be equipped with an air inlet. A means for removing individual tanks from
service, a pressﬁre relief valve and a pressure-oﬁerated start up control for
-the well pump shall also be provided.

(5) The gross volume, in gallons, of the hydro pneum;tlc tank or
comblnatlon of tanks, shall be at least 10 times the capacity of the ' largest
lpump, rated in gallons per m1nute! ‘

(6) An air compressor or other suitable means shall be provided to add air
to all tanks not equipped with a bladder or diaphragm.

. Note: It is recommended that bladder or diaphragm tanks be provided with a
means to add air to the tank.

(7) Each tank shall be identified by stamping showing the manufacturer’s
name, a serial number, the allowable working éressure and the year fabricated.

(8) The tank shall have a %-inch minimum side wall and head wall

thickness.

SUBCHAPTER 10, STORAGE FACILITIES

NR _811.56 VOLUME AND PRESSURE. (1) VOLUME REQUIREMENTS. A sufficient
qﬁantitytbf'ﬁater; as detgrﬁlned from enginéering studies, shall be maintained
in elevated stofage when oﬁly oné pﬁmping unit to the distribution system is
available to serve the water system. - This shall be at leasf an average-day
supply dﬁaer normal operating conditions. When.more than one distribution
pump i; ;vailable, the storage shall be in accordance with standard
engineering practice.- Standard engineering practice is based upon an
engineering review of existing and future water supply needs including, but
not limited to: type of service and population served; average day, maximum

day, peak hour and fire flow demands; watef‘sodrce quality, availability and
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treatment and pump capacities,. auxiliary power, storage capacity, water
distribution and costs. The requirement for elevated storage may be waived by
the department in cases where the system is designed to serve less than 50
‘homes; where it is not economically feasible to provi&é elevated storage;
where elevated storage facilities are.proposed for a latertdevelopment phase;
or whefé service ié proposed fof.domegtié‘use only. o .

(2) PRESSURE REQUIREMENTS. The storage f;cilities shall be designed to
meet the minimum and maximum pressure requirements specified in s. NR
811.60(1) and, in conjunction with distribution system design, provide flows
as specified in s. NR 811.63(3). A hydro-pneumatic tank, booster pumping
facilities or other reliable means shall be prbvided to maintain system
pressure when a gravity storage reservoir is not available,

NR 811.57 LOCATION. (1) Storage facilities may not be located within a
floodway. If it is necessary to locate a reservoir in a floodplain outside of
the floodway the bottom including sumps shall be a minimum of 2 feet above the
regional flood elevation as defined in ch. NR 116. All projects shall conform
to the requirements of that chapter.

(2) The area surrounding structures shall be graded in a manner that will
préveﬁt surfaéé.water fro; standing within 50 feet of the structure.

.(3) Storage facilities-shéll be‘located in an area accessible during the
entire year. Where necessary, road improvements shall be installed to provide
year rou;& access. Storage facilities and access roads shall be located on
property‘owned by the water supply owner or for which easements have been'~
obtained.

(4) . The bottoms and sumps of ground level reservoirs and standpipes shall
normally be placed at or above the normal ground surface. Where the bottom or

sump is permitted by the department. to be below the normal ground surface, it
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shall be placed a minimum of 2 feet above the grodndwater table. Borings shall
be made to determine groundwater elevations where the information does not
exist. Sewers, drains, fuel storage tanks, standiﬁg water and similar sources
“of éontamination shall be kept at least 50 feet from the reservoir. Water
class pipe meeting the requirements of s. NR 811.62.and préssure tested‘in
blace to meet current A.W;W.A. C600‘§pecificatians may be'uéed fof gravity and
forcemain sewers at 1es;er separatibns with the prior gpproval of tﬁe

department.

(5) The top of a ground level reservoir may not be less than 2 feet above
normal ground surface.

(a) A higher exposed elevation shall be required by the department in
cases where high groundwater, poor surface drainage or tight soils are
encduntered which will -deter ‘subsurface drainage or where necessary to provide
positive pressures for pump intake or discharge lines in accordance with s. NR
811.30.

Note: It is recommendéd that no more than one-half of thg reservoir depth
be constructed below grade.

(b) Clearwells constructed under filters may be excepted from the 2 foot
"reduiréméht whén the total deéién'gives the éame protection.

(¢) 1In éddition to mee;iﬁg fhé requirements of pars. (a) and (b), the top

of any earth covered reservoir shall be covered with a flexible waterproof

membrane. - The minimum membrane thickness shall be 0.060 inches. Department
approvaliof the specific membrane proposed is required. Protective boards
shall be placed over the membrane before applying the earth cover when
recommended by the membrane manufacturer. Bentonite panel membranes may not
be used to meet the waterp;oof membrane requirement. Earth covering of

‘reservoirs shall be avoided where possible.
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(6) The top of any storage structure shall have a minimum slope of 0.015
feet per foot to facilitate drainage.

NR_811.58 CONSTRUCTION DETAILS. (1) MATERIALS. The materials and designs
-used for finished water storage structures shall provide stability and
durability as well as protect the quality of the stored water. Uniess the.
design engineerlcan justify the use of otﬁer ﬁéteri#ls, only steel ot concrete
will be approved for use.in a water storage facility. Structures shall be
constructed in accordance with the current A.W.W.A. standards concerning'steel
- .or concrete tanks, standpipes, reservoirs and elevated tanks wherever they are
applicable.

(2) PROTECTION. All new finished water storage structures shall have
watertight roofs or covers which exclude surface water, rain, snow, birds,
animals, insects and dust. Locks on access manholes, fences and ladder cage
bottoms and any other necessary measures shall be provided to prevent
trespassing, vanﬁalism and sabotage.
| (3) DRAINS. Piping used to drain water from a water storage structure
shall discharge to the ground surface. The drain piping shall be brought down
to within 12 inches of the ground surface and discharged with a free air break
6ve£ a.dnainagé inlet_;tructure,lsplash pad or riprap. Discharge with a free;
aif break over a storm sewer m;ﬁhole'or through a valved connection to the
overflow piping may be approvea on a case-by-case basis by the department.
NegativéAimpactsvto the environment from the discharge of drainage water shall
be preveﬁted. A drain may not be directly connected to a sanitary sewer.

(4) OVERFLOW. The overflow pipe of a water storage structure shall be
brought down to within 12 inches of the ground surface and discharge with a
free air break over a drainage inlet structure, splash pad or riprap.

Discharge with a free air break over a storm sewer manhole may be approved on
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a case-by case basis by the department. Overflows may not be directly
connected to a sanitary sewer. Negative impacts to the environment from the
discharge of overflow water shall be prevented. In addition:

(a) When an internal overflow pipe is used on elev#ted tanks, it shall be
located in the access tube. For vertical drops oh other.types of storage
facilities}fthe ovérflow pipe shall beiioéated on the~9u£side of the
étrﬁctufe.

(b) The overflow of an elevated tank or stand pipe shall be provided with
a 4 mesh noncorrodible screen.

(c) The overflow of a ground level structure shall terminate a minimum of
12 inches above normal or graded ground surface, and the pipe shall open
downward over a drainége inlet structure, splash pad or riprap. The overflow
shall be screened with 24 mesh nonco;rodible screen installed within the pipe
at a location least susceptible to damage by vandalism,

(d) The overflow pipe shall be of sufficient diameter to permit wasting
water in excess of the maximum filling rate.

(5) INLET-OUTLET PIPING. Inlet and outlet piping from a storage structure
shall be under positive pressure at all times wherever practical and in
coﬁforﬁaﬁce witﬁ s. NR 811;38. Piping sﬁall be sized to accommodate design
- fili and removal rates iﬁcludiﬁg considerations for future improvements.

(6) BYPASé PIPING. If the water system design is such that all water
passés éhfbugh.one ground reservoir, there shall be bypass pipinglfrom the -
well pum#s»to the high 1ift pumps to allow the reservoir to be taken out of
service for cleaning and maintenance. This requirement may be waived where

the well pumps may provide sufficient volume and pressure directly to the
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distribution s&stem, where the:well pumps and high 1lift pumps are greatly
different in capacity, or where the reservoir is divided into multiple cells
which can be independently removed from service,

(7) ACCESS. Finished water storage structures shall be designed with
convenient access for cleaning and maintenance. Manholes above the.waterliqe
shall be:‘ “

(a) Framed at least 4 inches above the surface of the roof at tﬁe opening
on elevated tanks, standpipes and reservoirs covered by inhabitable
structures. On ground level structures, manholes shall be elevated no less
than 24 inches above the top or covering sod.

(b) Fitted with a solid watertight cover which overlaps the framed opening
and extends down around the frame at least 2 inches.

-(c) Locked at all times except when being used by authorized personnel.

(8) VENTS. Finished water storage structures shall be vented to the
atmosphere. Open construction between the sidewall and roof is not
permissible. Vents shall:

(a) Prevent the entrance of surface water, rain and snow as applicable;

(b) Exclude birds and énimals;

“(e) Exglude insegts:and Aust to the extent this can be done while
providing effective venting;

(d) Terminafe, on elevated tanks and standpipes, in a "U"-bend or mushroom
cap consifucted with the opening at least 4 inches above the roof and covered.

with 4 to 24-mesh noncorrodible screen installed within the pipe.or cap at a

location protected from the environment;
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(e) Terminate, on ground level structufes, in'a "U"-bend or mushroom cap
constructed with the opening 24 to 36 inches above the roof or sod and covered
with 24 mesh noncorrodible screen installed within the pipe or cap at a
‘locaﬁion least susceptible to vandalism;

(f)A Be sized to allow an air floy consistent w;th ma#imum water inflow aﬁd
outflow rates. | | | | |

(95 SILT STOP. The aischargevpipes from all resérvoirs shall Se located
in a manner that will prevent the flow of sediment into . the distribution
- system., Removable silt stops shall be required where feasible.

(10) ROOF AND SIDEWALL. The roof and sidewalls of all structures shall be
watertight with no openings except vents, manholes, overflows; risers, drains,
pump mountings, control ports or piping for inflow and outflow. 1In addition:

(a) Any pipées running through the roof or sidewall of a finished water
storage structure shall be sealed sanitarily. Openings for metal tanks shall
be welded or properly gasketed. Pipes running through openings in a concrete
structure shall be connected to standard wall castings which were poured in
place during the formation of the structure; these wall castings shall have
seepage rings embedded in the concrete.

‘ (£) ~Openingé in a storagé strﬁcture roof or top, designed to accommodate
confrol aﬁparatus, punmp coiumns ;nd other equipment, shall be provided with

minimum 4-inch high curbing and sleeved with proper additional shielding to

prevent the access of surface or floor drainage water to the structure.

(c) §alves and controls shall be located outside the storage structure so
that valve stems and similar projections do 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. Floor drain
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piping, eléctrical conduits, water service piping and chemical feed piping may
be allowed to be encased in a concrete reservoir roof. Other appurtenances
may not be encased in a concrete reservoir roof.

(11) DRAINAGE FOR ROOF OR COVER. The roof or covér of the storage
structure shall be well drained, but downspout pipes may not enter or pass
througﬁ the reservoir. Where pérape£5'ofiéimila: coﬁsf;uction which woﬁld
hoid watér and snow on the roof are construc£ed, adequate waterproofing and
drainage shall be provided.

(12) SAFETY. The safety of employees shall be considered in the design of
the storage structure. The following shall apply:

:(a) Ladders, ladder cages or safety climbing devices, balcony réilings,
landing platforms, guardrails and safe locations of entrance hatches shall be
provided where applicable.

(b) On elevated tanks where persons transfer from the access tube to the
water compartment railings, handholds and landing platforms shall be provided
where applicable. -

(c) On elevated tanks with riser pipes over 8 inches in diameter,
protective bars over the riser openings inside the tank shall. be provided.

.(&) 'Sﬁoragé struéturés shgll‘be constfucted to meet applicable local,
| State,vincluding applicabie porfions of ch. ILHR 32, and federal (0.S.H.A.)
codes for specific safety requirements.

'(e)' Eanfined space- entry should be in accordance with the requirements of
ch, ILHk'31.

(13) FREEZING, All finished water storage structures and their
appurtenances, especially riser pipes, overflows and vents, shall be designed

to minimize freezing which would interfere with proper operation. Riser pipes
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shall be insulated where possible. Recirculation pumps and air bubbler
systems installed to minimize freezing shall be approved by the department in
writing prior to installation.

-V(14) INTERNAL CATWALK. Every catwalk over a storage structure containing
finished water or water to become finished water shall have a solid.floor wi;h
raised edges to prevent shoe scfépings, dift aﬁd bthé; coptaminants from
falling into the water.4

(15) PAINTING AND CATHODIC PROTECTION. Metal surfaces shall be protected
by paints or other protective coatings. The paints or coatings may be
accompanied by cathodic protection devices. Paint systems and application
procedures shall be consistent with current A.W.W.A. standard D102, dated
January 28, 1978, and be approved by the department in accordance with s. NR
811;07(4)(f). Cathodic protection shall be designed and installed by
competent technical personnel. A copy-of the cited standards are available
for inspection at the office of the department of natural resources, the
secretary of state’s office énd the office of the revisor of statutes, and may
be obtained for personal use from the American water works association, 6666
West Quincy Ave., Denver, Colorado 80235.

'(lé) ’MISCELLANEOUS,:.(a)..A smooth end sampling tap and a threaded tap for
chlorination purposes shall be:installed in the connecting main or riser pipes -
of elevated tanks, standpipes and reservoirs if design permits.

(b) -béive vaults: installed at the base of storage facilities shall be
protgcte& against freezing and provided with floor drainage facilities
discharging to the ground surface by gravity if possible or else by a floor
sump with a sump pump permanently installed. If constructed outside of the
storage facility, the entrance to the vault.shall be locked to prevent

unauthorized access.
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(17) DISINFECTION. Finished water storage structures shall be disinfected
before being put into service or before being returned to service following
maintenance or repair work to the water storage structure. Detailed
‘procedures for disinfection, equivalent to those outlined in the current
A.W.W.A. standard C652, dated January 26, 1986, for disinfection éf water .
storage faéilities, shall be written iﬁta.éhé sbebifications by the ‘design
‘engineer. Diéinféction and bacteriological sampling requirements sﬁall meet
the requirements of s. NR 811.07(3). Detailed procedures for bacteriological
. sampling shall be written into the specifications by the design engineer.
‘Consideration shall be given to the amount of chlorine in any water wasted
from a storage structure to the environment to prevent harmful impacts.
Dechlorination prior to discharge may be necessary in some cases to prevent
harmful impacts. Water wasted to surface wat;r may not contain any substances
in concentrations that adversely effect the water as determined under chs. NR
105 and 106. For chlorine, no total residual chlorine may be measured in a
water being discharged to a surface water. A copy of the cited standards are
available for inspection at thé office of the department of natural resources,
the secretary of state’'s office and the office of the revisor of statutes, and
.méy.be oBtgined for personal use from the American Water Works Association, |

6666 West Quincy Ave., Denver, Colorado 80235.

NR 811.59 PIANT STORAGE. The applicable design standards of ss. NR 811.57
and 811.58 shall be followed for plant storage. In addition:
(1) WASHWATER TANKS. Washwater tanks shall be sized, in conjunction with

available pump units and finished water storage to provide the backwash water
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required by s. NR 811.45(1)(j). Consideration shall be given to the
possibility of having to wash more than one filter at a time, or several
filters in succession.

(2) CLEARWELL. <(a) Clearwell storage shall be sized, in conjunction with
distribution system storage, to relieve the filters from‘tbe strain of
fluctuations in ﬁater use or peak demand;; :

| A(b) .ﬁhen finished water storage is used to provide proper contact time for
disinfection, documentation, possibly including but not limited to, dye
testing, shall be provided to assure adequate detention time under all
operating conditions. The installation of baffle walls or additional
reservoir capacity may be required where necessary to prevent short circuiting
and to obtain adequaté contact times.

(3) ADJACENT COMPARTMENTS. Finished water may not be stored or conveyed
in a compartment adjacent to unsafe water when the 2 compartments are only
separated by a single wall. This requirement may be waived for backwash water
holding compartments meeting potable water reservoir construction on a case-
by-case basis,

(4) BASINS AND WET-WELLS. Receiving basins, pump cans, and pump wet-wells
fof fiﬁigﬁed water or water to become fiﬁighed water shall be designed as
 finished water storage sﬁfuctufeé. |

NR 811.60 beTRIBUTION SYSTEM STORAGE. The applicable design standa;ds of
ss. NR‘Bii.56 to 811.86 shall be followed for distribution storage. In
addition;

(1) PRESSURE VARIATION. The maximum variation between high and low levels
in storage structures which float on a distribution system may not exceed 30
feet during normal usage. The minimum and maximum pressure in service areas

shall be 35 and 100 psi respectively at ground level. 1In areas where a
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minimum of 35 psi cannot be maintained, it sﬁall be necessary to establish a
high pressure zone in the distribution system by means of booéter pumps and
related facilities or pressure boosting systems on individual service lines.
The use of individual service line booster puﬁps shall be limited to the
extent possible. When static pressures exceed 100 pgi,‘pre;sure reduciné
devices ﬁay be required 6p:mains in fﬁe~distribﬁ£ion sys;em.' Noée: Section .
ILHR 82.40(7)(d)2.a. requires a preséure reducing deviée to be insfailed to
protect‘individual services when the incoming pressure excegds~80 psig.

(2) DRAINAGE, The design shall allow draining of storage facilities for
cleaning or maintenance while maintaining adequate positive pressure in the
distribution system., The drains shall discharge to the ground surface as
required in s, NR 811.58(3).

(3) LEVEL CONTROLs.- Adequate controls shall be provided to6 maintain
required levels in distribution gystem storage structures. Level indicating
devices shall be provided at a central location. Combination indicating and-

recording devices are recommended.
4 ¢

SUBCHAPTER 11. DISTRIBUTION SYSTEMS

" NR 811,51”AéPLICABILITY. This subchapter éovers water distribution systems
for cgmmunit& water systemskﬁhiph ére to be located in street rights-of-way or
easements. Other piping systems shall be constructed in accofdance with the
requireéé;ts of ch, ILHR 82,

Note: See s. NR 811.24 for ownership requirements,

NR 811.62 MATERIALS.  All pipe used for water main installations shall be

cast iron, ductile iron, steel, reinforced concrete, polyvinyl chleride,
copper or materials specially approved by the department for restricted or

experimental use, such as polyethylene. Where a restricted or experimental

- 146 -



-use approval is.issued, the department may require special precautions until
the time a satisfactory use record has been established. Pipes, joints,
fittings, valves and firevhydrants shall have been manufactured in conformity
‘with the latest standards issued by the A.W.W.A. and shall be approved by the
department. All pipe shall be m1n1mum A W.W.A, pressure class 150 except as |
Aapproved by the" department for special ‘low pressure applications Any pipe,
.plpe flttlngs, solder or flux used in the installation or repair of any public
water system shall be lead free. Lead free is defined, with respect to-
solders and flux, as containing not more than 0.2% lead and, nith respect to
.pipes and pipe fittings, as containing not more than 8.0% lead. Repairs to
lead joint pipes shall be made using alternative methods. For ductile iron
pipe, the use of 1eed tipped gaskets is prohibited. For polyvinyl chloride
pipe, only joints with elastomeric gaskets are acceptable., A copy of the
A.W.W.A. standards are available for inspection-at the-office of the
department of natural rescurces, the secretary of state's office and the
office of the revisor of statutes, and may be obtained for personal use from
the American Water Works Association, 6666 West Quincy Avenue, Denver,
Colorado 80235,

m 811,63 WATER MAIN DESICN. (1) PRESASURE. All vater mains, including
those not designed to provine}fire protection, shall be sized after a
hydraulic analysis based on flow demands and pressure requirements. The

system shall be designed and operated to maintain a minimum residual pressure
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of 20 psi at ground level at all points in the distribution system under all
conditions of flow. The normal static pressure in the distribution system
shall be no less than 35 psi at ground level.

(2) DIAMETER. The minimum diameter of water mains t§ provide water for
fire protection apd to serve fire hydrants shall be 6 inches. Larger mains
shall BeAréquired if necessary tﬁAalloQ'éhé requiredlfifé flow while |
mainﬁaining a minimum residual pressure of 20‘§si within the main.

(3) FIRE PROTECTION. The minimum flow requirement for water mains serving
fire hydrants is 500 gpm at 20 psi residual pressure.

Note: It is recommended that the actual fire flow design be based on the
capacity of any fire pumper which may be connected to the water main and the
type of services or buildings to be protected.

(4) SMALL MAINS. Any departure from minimum requirements shall be
justified by hydraulic analysis and future water use, and will be considered
only in special circumstances. The main sizing may be done by a fixture unit
determination. |

Note: See the requirements of ch. ILHR 82 for guidance in sizing mains
according to fixture units to be served. |

(55: DEAD EﬁDs. Dead eﬁds shall be minimized by looping mains whenever
.'1éo§§ib1e. Where dead end main§ occur, they shall terminate with a fire
hydrant, if flow and pressure are sufficient, or with an approved flushing
hydrant ;£ blow-off for flushing purposes. Flushing devices shall be sized to
provide ; minimum velocity of 2.5 feet per second in the water main being..
flushed. Flushing devices on dead end mains shall be downstream of all
services. No flushing device shall be directly connected to any sewer.

Note: Refer to A,W.W.A. standard C651-86 for required flows and openings

to flush pipelines.
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(6) VALVING. Sufficient valves sha}l be brovided on water mains so that
inconvenience or sanitary hazard to water users will be minimized during
maintenance and construction. Valves shall be locaﬁed at nof more than
‘500;foot intervals in commercial districts and at no more than one block or
800-foot intervals in other districts. ‘ |

(7) FRICTION COEFFICIEﬁTS; .Unleé% other valﬁes are spgcially_;pprqved by .
the department, the follﬁwing ncH vaiues, using the Haien-Williams férmula,
shall be used for checking the hydraulic characteri;tics of new water mains

shown on plans and specifications submitted for review:

Cement-lined iron C =120
Non-cement lined iron C =100
PVC C = 140

The "C" value of existing water mains is likely to be substantially less than

that'for new pipe ‘and shall be considered in distribution system analysis.

NR_ 811,64 HYDRANTS. (1) LOCATION. Hydrants shall be provided at each

street intersection and at iﬁtermediate points between intersections as
recommended by the insurance services office. Generally hydrant spacing may
range from 350 to 600 feet depending on the area being served.
' k2). SIZE. fire‘hydranté sﬁail'have a botfom valve size of at least 5
in;hes, one 4 1/2-inch pumpgr'nozzie, and 2 2-1/2 inch nozzles unless the
waterworks has established«other hydrant criteria which are iﬁ accordance with
A.W.W.A;.;tandards and are approved by the department. The connecting main
between Ehe supply main and the Hydrants shall be a minimum of 6 inches in
diameter.

(3) RESTRICTIONS. Fire hydrants may not be installed on proposed water

mains which will not have minimum flow and pressure as required in s. NR

811.63(3). The department may approve the installation of hydrénts if system
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improvements which will make at.least 500 gpm available at 20 psi are planned
for construction within one year following cpnstruction of the proposed
 improvements. If the exception is granted, the hydrants shall be color coded
‘oY tégged and the fire chief notified in writing that fire department pumpers
may not be connected to the hydrants.until the necessary additionai
improvements -are ﬁade and fire'flbw tests.havé shown that greater than minimum
flow and pressure are available.

(4) DRAINS. Hydrant drains may not be connected to, or located within 8
-feet of sanitary sewers or storm sewer inlets. Where groundwater rises above
the drain port, hydrant drain ports shall be plugged prior to installation and
hydrant barrels shall be pumped dry during freezing weather, Where hydrant
drain ports are not plugged, a gravel pocket or dry well shall be provided
unless the department finds that the natural earth will provide adequate
drainage.

(5) MISCELLANEOUS. Auxiliary valves shall be installed in hydrant leads
off transmission mains and mains in commercial districts.

Note: The department recommends that auxiliary valves be installed in all

hydrant leads. Also, hydrants of the type that remain closed when the barrels

.are broken off are recommended.

NR 811.65 AIR-RELIEF FACILITIES AND VALVE AND METER CHAMBERS.

(1) AIR-RELIEF FACILITIES. Water mains shall, where possible, be laid to
avoid higﬁ points at which air can accumulate. When high points cannot be

avoided, measures shall be taken to remove the air when the main is initially

filled with water. Automatic air-relief valves may not be used in situations
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where flooding of the manhole or chamber maonccur; The open end of an
air-relief pipe shall be extended to the top of a manhole or chamber and have
a screened, downward facing elbow.

(2) CHAMBERS. Chambers, pits and manholes containiﬁg valves, blow-offs,
meters or other such appurtenances to. a distribution system may not be
connected directly fo any storm drain o¥:§én1ta:y sewe?, ﬁor shall any
biow?offs or air-relief valves be connected difectly to any sewer. Chambers
shall be drained to absorption pits underground or to.the ground surface where
they are not subject to flooding by surface water.

NR 811.66 INSTALIATION OF MAINS. (1) Installation of mains shall be in
accordance with A.W.W.A., standards or manufacturer's recommended installation
procedures. Copies of the A.W.W.A. standgrds 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 gtatutes, and may be obtained for
personal use from the American Water Works Association, 6666 West Quincy Ave.,
Denver, Colorado 80235,

(2) The specifications for installation of mains shall include provisions
for the following:

.(a)‘.ﬁeddihé;. Continuou;.and uhiform.bedding shall be provided in the
A‘ﬁréﬂch for ail buried piﬁe. B;ckfill material shall be tamped in layers
around the piée and to a sufficient height above ‘the pipe to adequately
suppdrt-gﬁd protect the pipe.

(b) étone removal. Stones found in the trench shall be removed for a

depth of at least 6 inches below the bottom of the pipe.
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(e). Testiné. Pressure testing of the installed pipe, including
measurement of leakage and testing for electrical conductivity shall be
conducted, where appropriate, Pressure and leakage testing shall be in
-accordance with the latest edition of A.W.W.A. Standard C600.

(d) Disinfection. All new, cleaned or rgpaired water mains shail be
disinfecfed in'accordancé with AlW.W.A.ASféndafd C651fand s. NR 811.06(3).
The specificétions shall include detailed procedures for the adequéte
flushing, disinfection and microbiological testing of all water mains.

(e) Cover. Sufficient earth or other suitabie cover shall be provided
over mains to .prevent freezing. A minimum cover of 5 t6~7 feet is required
unless determined by the department to be unnecessary in specific cases.
Insulation may be required at some installations to prevent freezing.

- (£f) Blocking. All tees, bends, plugs and hydrants shail‘be provided with-
reaction backing, tie rods or joints designed to prevent movement.

NR 811.67 SEPARATION OF WATER MAINS AND SEWERS. (1) GENERAL. - The

following factors shall be considered in planning separation of mains and-
sewers: materials and type of joints for water and sewer pipes, soil
conditions, serviée and branch connections into the water main and sewer 1iﬁe,
.compens&ting‘variatipnslin tﬁe horizontal and vertical separations, space for
repair, and alterations of water and sewer pipes.

(2) HORIZONfAL SEPARATION. Water mains shall be laid at least 8 feet
horizonﬁ;ily from any existing or proposed sanitary or storm sewer.’ The
distance.shall be measured center to center. In cases where it is not
practical to maintain an 8-foot separation, the department may allow deviation
on a case-by-case basis, if supported by data from the design engineer.
Deviation may allow installation of the water main closer to a sewer, provided

that:
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(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.

Note: See Figure 3.

(b) A profile of the rock surfacg as determined from exploration is showﬁ
on the plan when.high be&roék isithé reason fd; the variance ftqﬁ the 8-foot.
separation. | |

(3) VERTICAL SEPARATION. Whenever water mains cross over sewers, the
‘water main shall be laid at such an elevation that the bottom of the water
main is at least 6 inches above the top of the sewer. Whenever water mains
cross under sewers, a minimﬁm vertical separation of 18 inches shall be
maintained between the top of the water main and the bottom of the sewer. At
croésings, 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 after a determination that added support is necessary to meet the
requirements of this chapter.

(4) EXCEPTION. When it is impossible to obtain the proper hérizontai and
‘Qérticai sépérainn as specified in subs., (2) and (3), a gravity sanitary
sewér shali be constructed.of magerials and with joints that are equivalent to
water main standards of constrﬁction and pressure tested toAassure water
tightneéét When the 8-foot séparation distance cannot be provided for storm
sewers, éhe horizontal and vertical separation shall be as great as
‘practicable. The department shall specifically approve any variance from the

requirements in subs. (2) and (3).
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(5). FORCE MAINS. No deviation from the 8-foot separation may be granted

for sanitary sewer force main installations unless the requirement in sub. (2)

(a) is met.

(6) SEWER MANHOLES. ‘No water pipe may pass through or come into contact

with any part of a sewer manhole.

NR 811,68 SEPARATION OF WATER MAINS ANb omER 'CON:'I:AMINATION SOURCES. (1)
Proposed water mains shall be adequately separated from any potential source
of contamination. The following minimum horizontal separation distances shall
be maintained:

(a) Eight feet between a water main and a septic tank, septic tank
drainfield, lift station or grave site.

(b). Twenty five feet between a water main and a buried fuel tank.

(c) Fifty feet between a water main and a sanitary landfill.

(2) Water mains may not pass through landfills.

(3) An} water main passing through contaminated soils, or contaminated
groundwater may be approved 6n1y on a casé-by-case basis. Pipe and joint
materials shall be resistant to the contamination encountered. The department
shall be contacted for specific pipe, joint and other requirements.

ﬁ& 511,69 SURFACE WATER‘éRoséINGS. Surface water crossings, whether over
or under water, present specia;.problems. For this reason, the department

shall be consulted before final plans are prepared. The following are

requirements:

(1) ABOVEeWATER CROSSINGS. The pipe shall be adequately supported and
anchored, protected from damage and freezing, and accessible for repair or
replacement. A means to accommodate bridge expansion shall be provided to the

water main if the corresponding bridge has expansion joints.
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(2) UNDERWA&ER CROSSINGS." A minimum cover of 2 feet shall Se provided
over the pipe. When crossing water courses which are greater than 15 feet in
width, the following shall be provided:

(a) The pipe shall be of special construction, having flexible, watertight
joints. Polyethylene pipe may be an acceptable alternative on a éase-by-cgse
basis. .

(b) Valveé shall be provided at both ends of water crossings so.that the
section can be isolated.for testing or repair; the valves shall be easily

.accessible, and not subject to flooding; and the valve closest to the supply
lsource shall- be in a manhole. Permanent taps shall be made on the pipe within
the manhole on either side of the valve to allow insertion of a small water
meter to determine leakage during system pressure testing.

NR 811.70 COMMON CASING CROSSINGS. In some cases such as highway

crossings, it becomes desirable due to extremely high construction costs.to
install water mains and sanitary'éewers within a common casing. The following
requirements apply:
(1) Any sewers shall be constructed of water main materials and pressure
and leakage tested in accordance with A.W.W.A. Standard C600.
‘.(2) thg water ma;n shall be located above the sanitary sewer and be
adequately supported. |

(3) A vertical separation of 6 inches shall be maintained between the

bottom of the water main and the top of the sanitary sewer.
(4) Normal separations shall be provided as close as possible to the ends

of the casing.
(5) 1If the sewer is a force main, it shall be installed within an

intermediate casing within the larger casing.
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(6) The remaining space in:the casing may be filled if desired.

NR 811.71 WATER LOADING STATIONS. Water loading stations present special
problems since the fill line may be used for filliﬁg both potable water
"-vessels and other tanks or contaminated vessels. To prevent contamination of
both the public supply and potable water vessels be;ng fiiled, the follqwing
.principlés shall be met'iﬁ the desigﬁ of»&ater'ioading spations;_‘

(1) Theré may be no backflow td the public water éupply.

(2) The piping arrangement shall prevent contaminants being transferfed
from a hauling vessel to others subsequently using the station.

(3) Hoses may not be contaminated by contact with the ground.

SUBCHAPTER 12. WATER PRESSURE BOOSTER STATIONS
- NR 811.72 GENERAL.- Where the storage or primary pumping facilities cannot

provide a minimum static pressure of 35 psi throughout the distribution. system
at ground level, it shall be necessary to create a boosted pressure zone to
serve those portions of the system. Design shall be in accordance with the
following sections.

NR 811.73 LOCATION. (1) Pumps shall take suction from a reservoir, whefe
possiblé{l |

(2) For‘pumps not diregfly suéﬁlied by a reservoir, the suction pressure.
shall be at least 35 psi when the pumps are supplying design'flow‘rates.l

(3) —bﬁderground installations shall be permitted only if gravity drainage
of large'volumes of water from the vault can be provided or if the pumps and
drivers are protected from damage by water or can be readily replaced. The

gravity drainage requirement may be waived by the department if a minimum of
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20 psi can be maintained in the boosted zone by the main zone when the station

is out of service. The drain line may not discharge to a storm or sanitary

sewer.

(4) 1In-line submersible pumps may be installed below the ground surface
but shall be accessible for servicing and repairs.

(5 EléctriCal equipﬁéng shgli Be inétélléa above grgﬁnd except 'in cases
.where determiﬁed unnecessary by tﬁe department to meet the other rééuirements

in this chapter,

(6) Buried stations may not be installed beneath roadways or in a

.floodplain.

Note: Refer to ch. NR 116 for floodplain definitions.

NR 811.74 PUMPS AND PRESSURES. (1) The booster pumps shall maintain
‘static. pressures in the area served within thé range of 35 to 100 psi under
. normal operating conditions,

(2) The pump capacities for domestic service only shall be as established
in figure No. 1, subch. 6. Fire protection shall be provided where feasible
and will require additional engineering studies.

(3) Pumpstations which serve more than 50 connections shall be.designed ;
.tﬁat thé.bgak demand can be met with the 1a¥gest pump out of éervice.

(4) Fof pumps not dire;tly stpiied by a reservoir, the suction pressure
shall be at least 35 psi when the pumps are supplying desigﬁ flow rates. An
automati;Acutoff control shall be provided thaf will stop the pumps when the
suction pressure falls below 20 psi;

(5) For those stations servicing a boosted zone without elevated storage,

one of the. following shall be provided:
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:(a) A continuously running pump to maintain pressure in the boosted zone.
A small feed back line or other means shall be provided to prevent the pump
from overheating.

(b) A small bladder type hydro-pneumatic tank in t£e station with a 3
minute minimum run timer on the pump ;o prevent frequent pump cycling.

3

NR 811;25 STORAGE REQUIREMENT. Elevafed storage facilities shall be.

proﬁided for the boosteé zone if any of the following situations exist:

(1) In cases where the primary system cannot provide positive pressures in
all areas served by the booster pumps.

(2) In cases where more than 50 living units are being served and an
emergency power source is not provided for the booster pumps.

NR 811,76 EMERGENCY POWER. If a boosted zone serves more than 50 living
units and cannot maintain pressures of over 20 psi from the main system,. an
emergency power source shall be provided unless sufficient elevated storage is
provided. On a case-by-case basis the department may approve a.portable
generator for water supply use only to meet the emergency power requirement.
Emergency power may consist of: |

(1) A standbj engine,

62; A dedi;aged on-sité generator, or

.(3) Feed lines from 2 sepafate~electrica1 substations with an automatic
transfer switch.

NR 81i:27 STATION REQUIREMENTS. (1) The on-off operation of the pumps
and the éystem pressure at the booster station shall be monitored at one éf
the main waterworks pumping stations or waterworks facility. At stations
serving less than 50 living units, monitoring may be provided by a light or an
audible alarm placed in a conspicuous location to indicate pump failure. A

continuous recording pressure device may be provided.
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(2) Pressure gauges shall be provided on the suction and discharge lines.

(3) A flow meter shall be provided, if practical, in the discharge line.

(4) The design shall provide for automatically.bypassing the pumping units
-whén the pumps are not operating and bypassing the station when the station is
out of service. |

(5) General requiremeﬁts.fdr abbfe grade stationé are.iﬁ subgﬁ. 5.

(6) Underground staﬁions shall Ee equipped with heéting, Ventil#tion and
dehumidification equipment. Access manways shall terminate a minimum of 24
inches above grade with an overlapping, locking cover. Vents shall terminate

a minimum of 24 inches above grade in a fine screened downward facing U-bend.

SUBCHAPTER 13. WASTE DISPOSAL

NR 811,28 GENERAL. - The discharge of pollutants from a waterworks facility
into the waters of the state or into a publiely owned treatment works, as
those terms are defined in s. 147.015, Stats., shall conform to all the
appliéable requirements of ch. 147, Stats., and the rules adopted thereunder.
Provisions shall belmade for proper disposal of all wastes from waterworks
facilities. Wastes may be from sanitary facilities, laboratories or ﬁreatment
"plénté. 'Wheré.new methods are érOposed or tﬁe treatment results are
uncertain, fhe department ma& reqﬁire laboratory, pilot or full-scale testing
to establish design parameters. Sections NR 811.81 to 811.86 contain general
standard;*to be utilized in meeting the requirements of ch. 147, Stats.
System owners proposing dischargés other than to already permitted wastewater
treatment plants shall obtain a WPDES permit.

NR 811.79 SANITARY WASTES. Wastes from toilet facilities shall be

discharged to a sanitary sewer system. The floor elevation to a building from

which there is a discharge shall be constructed at least one foot above the

- 159 -



street and nearest sewer manhole cover elevation to prevent contamination from
sewer backup. Where a sanitary sewer system is not available, an individual
waste disposal facility may be approved by the department providing sufficient

‘protection of the water source can be assured.

NR_811.,80 FLOOR DRAINAGE. Floor drains in pump stations and treatment
plants shall comply with the réq#irements of ss. NR.811.29(1) and
811.58(10)(d).

NR_811.81 BACKWASH WASTEWATER FROM TRON & MANGANESE FILTERS. (1)

- DISCHARGE TO SANITARY SEWER. A holding tank for backwash wastewater from iron
and manganese removal filters shall be provided if the department determines
that it is necessary to prevent overloading the sewers or sewage treatment
plant. . When a holding tank is provided it shall meet the requirements of sub.
(4).

(2) DISCHARGE TO SAND FILTERS. The following requirements apply when sand
filters are used to treat backwash wastewater from iron and manganese'removal
filters:

(a) Filtefs shall be designed for a rate of 35 gallons per square foot per
day except where testing indicates that higher rates will not cause excessive
..ﬁlugéing of thevmedia.gnd,a'Quality effluent can be maintained. Sufficient
sufface area shall be provided.sﬁ that during any filtration cycle the
wastewater depth over the medié does not exceed 2 feet. The filters shall be
sized to‘ﬁandle the entire backwash volume from all of the filters at the
treatmené plant unless the filters are washed on a rotating schedule.

(b) No filter, regardless of the volume of water to be handled, may be
smaller than 100 square feet in area. Multiple units may be necessary to

facilitate cleaning,
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(c) The filter media shall consist of a minimum of 12 inches of sand, 3 to
4 inches of supporting small gravel or torpedo sand, and 9 inches of gravel in
graded layers. All fines shall be removed from the media by washing. The
‘filter sand shall have an effective size of 0.3 to O.SAmm and a uniformity
coefficient not exceeding 3.5.

(d) ‘An'adequaté uﬁderdrainagé colléétion.system sﬁali be provided.
froﬁisién shall be made for sampling the filtér\effluent.‘

(e) A cover shall be provided which prevents freezing during the winfe;
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 may not be providéd.A

(3) DISCHARGE TO LAGOONS. Lagoons used to settle backwash wastewater 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 total
quantity of wastewater discharged during any ga-hour period.

.(b)p‘Lagodﬁ'iengthvshali be 4 times tﬁe width, and the width shall be at
E iéaét 3 timéslthe depth; .'

(c) Adequate inlet and outlet devices shall be provided so that velocity

currents are minimized.
(4) DISCHARGE TO DETENTION TANKS. Detention tanks used to settle backwash
wastewater from iron and manganese removal filters shall meet the following

design requirements:
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(a). Detention tanks shall be designed to maximize éettling by means of
inlet piping and baffling configurations. Tanks shall be of sufficient
capacity to hold at least 2 complete backwash cycles. The floor shall be

“sloped to a sump and access manholes provided to facilitate cleaning. A cover.
shall be provided to prevent freezing.

(b) Pﬁmps shall be,pfovided'to diéchafée the'decégta;e to a storm sewer or
receiving watercourse over approximately a 24-hour period. A convénient
means of sampling the effluent shall be provided.

NR 811.82 BRINE WASTES FROM ION EXCHANGE.PLANTS. I1f permitted by the

| department, brine wastes 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. Dilution in streams
shall be based on the 7-day low flow for the previous 10-year period. Except
when discharging to large waterways or sewerage systems which will not be
overloaded by the discharge, the minimum requirement shall be a holding tank
of sufficient size to allow brine discharge over a 24-hour period. Brine
wastes from ion exchange plant treating water containing radium 226 and radium
228 shall have special disposal requirements determined by the department.
ﬁhere théy(apply, thgse:special requirements shall modify the requirements for
specific disposal practices. |

NR 811.83 BACKWASH WASTEWATER FROM LIME SOFTENING AND SURFACE WATER

TREATMEN&‘PLANTS. Where feasible, the waste filter wash water shall be
returned'to the inlet end of the plant at a rate of less than 10% of the raw
water entering the plant. If permitted by the department, direct or
controlled discharge to a sewerage system may be used if the discharge will
not overload the facilities or adversely affect the treatment process. Waste

filter wash water shall have the sﬁspended solids removed before being. .
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discharged to a watercourse. Backwash wasﬁewatef from lime softening plants
.treating water that contains radium 226 and radium 228 shall have special
disposal requirements determined by the department. Where théy apply, these
'spegial requirements shall modify the requirements for specific disposal
practicgs. , ' ) A )

NR 811:84 LIME SOFTENfNG.SLUDGE.. Sludge from plants using lime to soften
water will vary in quantity and inlchemical characteristics depending on the
softening process and the chemical characteristics of the water being

“softened. The sludge from plants treating water containing radium 226 and
radium 228 shall have special dispo#al requirements determined by the
department. These épecial requirements shall modify the requirements for
specific disposal methods. Following are requirements for specific disposal
methods:

(1) LAGOONS. The design shall provide:

(a) Locations free from flooding, with grading or ditching to divert
surface runoff.

(b) Minimum lagoon depth of 4 to 5 feet with interior and exterior slopes
of 3:1.

B (é) Awa feafs'solids stofage Qolume for temporary lagoons and 8 to 10
yea?s storége volume for permaneﬁt lagoons.

(d) Multiple cells to provide flexibility in operation,

‘(é) Adjustable decanting devices.

(f) Means of convenient cleaning where appropriate.

(2) APPLICATION TO AGRICULTURAL LAND. If permitted by the department,
liquid sludge may be applied to agricultural land by tank truck when the
solids do not exceed 10 to 12% by weight. This method requires proper

handling facilities, vehicles and equipment to permit hauling and spreading
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which does not create a nuisance. Adequate sludge ﬁolding facilities are
required for use during times that trucks cannot operate. Higher solids
content sludges may also be spread. However, prior to increasing the solids
‘content the local department sludge management specialist shall be contacted
to evaluate the‘acceptabilit? of spregding the high solidglsludge.

(3). DISCHARGE TO SANITARY SEWER. Di;cbarge to s#ni#ary sewer may be.
uﬁilized‘if a study or experience has shown ghat problems will nqt occur in
the sewage collection system or at the sewage treatment plant. A holding tank
may be necessary to even out flows to the sewer system.

(4) MECHANICAL DEWATERING. Pilot testing of mechanical dewatering is
necessary to show the results which may be obtained. The department shall
review and approve proposals on a case-by-case basis to insure that water
quality and effluent requiremepts will be met.

NR 811.85 SPENT MEDIA. (1) GENERAL. Spent media from water treatment
plants may require special handling and disposal. The department shall
evaluate on a case-by-case basis the proper handling and disposal techniques
for spent media under the following circumstances:

(a) Granulag activated carbon shall be eyaluated.when treatipg water with
volétilé brganic'compounds or‘radium, uraﬁium or radon gas.

(b) Filter sand, greeh sand; ion exchange media and support media shall be
evalu;ted whenAtreating water with radium 226, radium 228 or uranium,

' (2) BiSPOSAL APPROVAL., Prior to disposal of the medias listed in sub.
(1), the'department shall be contacted for approval. A written request ‘
indicating the type of media, the volume of media, the contaminants of concern
and their concentration in the influent water and the media, the proposed
method of transportation and the proposed method of disposal shall be

submitted to the department,
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NR 811.86 ALUM OR OTHER COAGULANT SLUDGE. The following methods may be

considered:

(1) LAGOONS., The general design criteria for lagoons is in s. NR
811.84(1).
. (2) DISCHARGE TO SANITARY SEWERS. Discharge to sanitary sewers may be
utilized if a sﬁudy or experience has shown Ehat problems ﬁill not écgur in
the sewage collection system or at the sewage treatment plént.l A holding tank
may be necessary to even out flows to the sewer system.

(3) MECHANICAL DEWATERING. Mechanical dewatering may be utilized if

approved by the department after review of the results of testing.

The foregoing was approved and adopted by the State of Wisconsin Natural
Resources Board on October 24, 1991,

The rule shall take effect on the first day of the month following
publication in the Wisconsin Administrative Register as provided by

s. 227.22(2)(intro.), Stats.

Dated at Madison, Wisconsin Q-{\LA AM‘O.AM ?j MCJZ,..
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