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FOREWORD

These standards, based on proven technology, set forth requirements for the design and
preparation of plans argpecifications for subsurface wastewater treatment systems.

Users of these standards need to be aware that subsurface wastewater treatment systems are
considered by the Environmental Protection Agency to be Class V injection wells and may
require assoctad permits. Of particular concern are systems receiving wastewater from
industries and automotive service stations.

These standards ar e aCircuawWQB4,WMQB®m &nd WQBS, 1992 par t me
Editions andCircularDEQ 4, 20002002,ard 2004 and 200%Editions.
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1. INTRODUCTION

1.1 APPLICABILITY
1.1.1 General

These minimum standards apply to all subsurface wastewater treatment systems in
Montana. In some cases, a reviewing authority (other tleaD¢jpartment of

Environmental Quality) may have requirements that are more stringent than those set out
in this Circular.

The term fAireviewing authority, o0 as wused in
Department of Environmental Quality, a divisionl@tal government delegated to review

public wastewater systems pursuant to Administrative Record of Montana (ARM)

17.38.102, a local unit of government that has adopted these standards pursuant to Section
76-3-504, Montana Code Annotated (MCA), or a loesaard of health that has adopted

these standards pursuant to Sectioi280.6, MCA.

1.1.2 Types of systems

This Circulardescribes different types of wastewater treatment and disposal systems for
use in subsurface effluent dischargibese systems typically msist of a collection

system, septic tank, distribution box or manifold and series of subsurface laterals for
effluent allocation.All wastewater applied to the subsurface treatment system must meet
residential strength parametefhe method and patteof effluent discharge in a
subsurface absorption system are important design elgrdesttibution of effluent may

be either through gravity flow application or pressure dosing.

The gravity flow method of effluent distribution discharges wastewater thherseptic

tank or other pretreatment tank directly to the subsurface treatment system as incoming
wastewater displaces it from the tank(s). It is characterized by the term "trickle flow"
because the effluent is slowly discharged over much of the daicallyptank discharges

are too low to flow throughout the entire subsurface network; thus, distribution is unequal
and localized. Overloading of the infiltration surface may occiihiout extended periods

of little or no flow to allow the subsoil to driaydraulic failure is possible.

Pressure dose distribution accumulates wastewater effluent in a dose tank from which it is
periodically discharged under pressure to the subsurface treatment system by a pump. The
pretreated wastewater is allowedtoacciamule i n t he dose tank and
doseso when a predetermined water | evel , W &
dose volumes and discharge rates are usually such that much of the subsurface network is
filled, resulting in more uniform digbution over the absorption system area. Periods

between doses provide opportunities for the subsoil to drain and reaerate before the next

dose. As a result, doséidw systems reduce the rate of soil clogging, more effectively
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maintain unsaturated coitidns in the subsoil and provide a means to manage wastewater
effluent applications to the absorption system. Dosing outperforms gfiawitgystems
because distribution is more uniform, controlled and can be used in any application.
Pressure doseddlribution should be the method of choice whenever possible. Specific
requirements relating to pressure dosed absorption system designs are addressed in

Chapter 43.

Thesewastewater treatment and disposgtemsiescribed by this documeiniclude
standrd absorption trencheshallow capped absorption trenchdsep absorption
trenchesat-gradeabsorption-trenchesandlined absorption trenchegravelless trenches
and other absorption systenedevated sand mounds, intermittent sand filters, reeitiogl
sand filters, recirculating trickling filters, evapotranspiration absorption systems,
evapotranspiration systems, aerobic wastewater treatment units, chemical nutrient
reduction systemsyaste segregation systems, subsurface drip systems, gray water

ystemsand experlmental systemSystems—p#ewdmg—adaaneed—#ea#nent—epg;eater

en hes are
aeeeptabJe Ma &
problems. Ihe4+stBeIow isa partlal Ilst)f svstem appllcatlonﬂtended to aSSISt in

problem solving for a particular set of site conditions.

1.1.3 System uses

1.1.3.1 Deep absorption trenches are used to break through an impervious soil layer and
allow effluent toinfiltrate a deeper and more permeable sbie-bottom-ofthe-trench

mustnetbe-more-than-5-feethelow-natural-grovnd-surface.

1.1.3.2 Shalow capped absorption trenchasd elevated sand mowdre used to achieve

the minimum separation distance betweerbmeemﬂ#the#enetreatment svsterand
a limiting layer. 8 , 4

.mmwes—pepmehﬁepfepmpldrepslew%emqeammy—ama{l(ﬁmdhned absorptlon

trenches are used for rapid permeability situations.

1.1.3.4 Gravelless trenches and other absorptiotesysare used in lieu of standard
absorption trenches within the limitations provided in @iizular.

ent and/or to

1.1.3.5 Evapotranspiration absorption systems are used where slow percolation rates or soil
conditions would preclude the use of a standard absorption trench.
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1.1.3.6Evapotranspiration systems are used where slow percolatesar soil conditions
would preclude the use afsoil absorptiostandardsystem

1.1.3.7 Subsurfacelrip systems are used for irrigation and in cases where the standard
absorption system shape must be altered due to topography or natural barriers.

1.1.3.8 Gray watersystems are used for irrigation.

1.1.3.9 Intermittent sand filters are used to provide advanced treatment of septic tank
effluentprior to final disposahnd are typically used on small systems.

1.1.3.10 Recirculating sand filters are used to provadiwancedreatmenbf septic tank
effluentprior to final disposahnd are typically used on large wastewater systems.

1.1.3.11 Recirculatingmediatrickling filters and chemical nutrient reduction systeans
used to providadvancedreatment of septic tank efflueptior to finaldisposal

1.1.3.12 Aerobic wastewater treatment units are used to praddancedreatment of
septic tank effluent or to provide treatment equal to or better than atsetprior to
final disposal They may also be used to provide treatment of high stiemastewater.

1.1.3.13 Absorption beds, holding tanks, sealed pit privies, unsealed pit privies, and
seepage pits may only be used as specifiGkpartment he r evi ewi ng aut ho
regulations. These systems are not allowed as new systems in subdivisions unless
authorized by theegulations. Typically, these systems are subject to limited areas, used
as replacement systems, or are used in areas where other systems cannot be used.

1.1.3.14 Waste segregation systea® used whergystem utilizationslow percolation
rates or soil conditims would preclude the use of a soil absorption system
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1.1.4 Deviations

termsshall, must,andmay notare used where practice is sufficiently standardized to
permit specific delineation of requirements dreke safeguarding of the public health
justifies such definite action. These mandatory items serve as a checklist for the
reviewing authority. Other terms, suchsé®uld, may,recommended,andpreferred,
indicate desirable procedures or methods. Thesenandatory items serve as guidelines
for designer&and do not require specific deviations

1.1.4.1Procedure

A person desiring a deviation shall make a request in writing to the reviewing authority

having jurisdiction and shall include the appropriate reiev The request must identify

the specific section of th@ircularto be considered. Adequate justification for the
deviation must be provided. AEngineering |
supporting datasust-bes considered inadequatesiiication. The justification must

address the following issues:

A. The system that would be allowed by the deviation would be unlikely to
cause pollution of state waters in violation of&605, MCA;and

B. The granting of the deviation would peot the quality and potability of
water for public water supplies and domestic uses and would protect the
quality of water for other beneficial uses, including those uses specified in 76
4-101, MCA; and

C. The granting of the deviation would not advBrséfect public health,
safety, and welfare.

The reviewing authority having jurisdiction will review the request and make final
determination on whether a deviation may be granted.

The reviewing authorityaustshallmaintain a file of all deviations.

file of all deviati I intained by il o hority

1.1.5 lllustrationsand Examples

The images, pictureesxamples and calculatiofsund in thisCircularare presented for
illustration purposes only and may not include all design regeingn Please refer to the
specific rules pertaining to each element for details.
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1.2 DEFINITIONS

2.1.1.1Absorption area means that area determined by multiplying the length and width of the
bottom area of the disposal trench.

2.1.1.2Absorption bed means an absgtion system that consists of excavations greater than 3
feet in width where the distribution system is laid for the purpose of distributing pretreated
waste effluent into the ground.

2.1.1.3Absorption systemmeans any secondary treatment system including aimotpenches,
elevated sand moundsdevapotranspiration absorption (ETgystemsgray water
irrigation and subsurface drip systeosed for subsurface disposal of pretreated waste
effluent.

2.1.1.4Absorption trench means an absorption system that consiséxcavationsl8 to 36

inchesless-than-orequalto-3-faatwidth where the distribution system is laid for the
purpose of distributing pretreated waste effluent into the ground.

2.1.1.5Accessory buildingmeans a subordinate building or structure on the safiss lthe main
building, which is under the same ownership as the main building, and which is devoted
exclusively to an accessory use such as a garage, workshop, art studio, qguest house, or church

rectory.

2.1.1.6Advancedtreatment means a treatment processtgavides effluent quality in excess of
primarytreatment.

2.1.1.7Aerobic wastewatertreatment unit means a wastewater treatment plant that incorporates
a means of introducing air and oxygen into the wastewater so as to provide aerobic
biochemical stabilizatioduring detention period. Aerobic wastewater treatment facilities
may include anaerobic processes as part of the treatment system.

ial that

Bedrock means material that cannot be readily excavated by hand tools, or material that does not
allow water to pass through or that has ifisignt quantities of fines to provide for the adequate
treatment and disposal of wastewater.

2.1.1.9Bedroommeans any room that is or may be used for sleggimgregular basisAn
unfinished basement is considered as an additional bedroom.

2.1.1.10 Blackwater mears any wastewater that includes waste from toilets
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2.1.1.11 BOD:s (five-day biochemical oxygen demand) means the quantity of oxygen used
in the biochemical oxidation of organic matter in 5 days at 20 degrees centigrade under
specified conditions and reported asligiiams per liter (mg/L).

2.1.1.12 Building drain means the pipe extending from the interior plumbing to a point 2
feet outside the foundation wall.

2.1.1.13 Building sewermeans the pipe connecting the house or building drain to the
public sewer or private sewer.

2.1.1.14 Cleanaut means access to a sewer latdeasd-inches-diameteextending from
the sewer line to the ground surface or inside the foundation, used for access to clean a sewer
line.

dditio j i i d 0 --ucethe
nofo i itrate-erphesphorus).

2.1.1.15 Commercial unit means the area under one roof occupied by a business. For
exanple, a building housing two businessinder one roof is considered two commercial
units.

2.1.1.16 Composting toilet means a systermmonsisting of a compartment or a vault that
contains or will receive composting materials sufficient to redugaanwaste by aerobi

decomposition

2.1.1.17 Connection meansa line that provides water or sewer service to a single building
or mai n buil ding wi t h accessory buildings.
connectiono.

2.1.1.18 Design flowmeans th@eakflow {daily-orinstantaneoussappropratelisedfor
sizing hydraulic facilities, such as pumps, piping, storage, and absorption sgstmeans
i izi ems.

2.1.1.19 Distribution box means a watertight receptacle that receives septic tankrafflu
and distributes it equally into two or more pipes leading to the absorption area.

2.1.1.20 Distribution pipe means a perforated pipe used in the dispersion of septic tank or

other treatment facility effluent intispesattrenches,-seepage-trenchesorsebpdge

subsurface wastewater treatment system.

2.1.1.21 Dosed systenmeans any system that utilizes a pump or actuated valves to deliver
treated effluent to a subsurface absorption.area

2.1.1.22 Dosing frequencymeans the number of times per day that effluent is apiiad
absorption systengirainfield, or sand filter-ersand-mound,-orto-a-section-of-an-abserption
system, drainfield, sand filter, or sand mound.
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2.1.1.23 Dosing tankmeans a watertight receptacle receiving effluent from the septic tank

or after another treatemt device, equipped witir-autematisiphen-erapump designed to
discharge effluent.

2.1.1.24 Dosing volumemeans the volume of effluent (in gallons) applied to an absorption
system-drainfieldor sand filter-ersand-meundach time a pump ectivated turnedon ef
each time a siphon functions.

2.1.1.25 Drain rock means the rock or coarse aggregate used in an absorption;system
drainfield.—sand-meundyr sand filter. Drain rock must be washed, be a maximum of 2 %2
inches in diameter and larger than the orifice sizessnshielding is provided to protect the
orifice, and contain no more than 2 percent passing the No. 8 sieve. The material must be of
sufficient competency to resist slaking or dissolution. Gravels of shale, sandstone, or
limestone may degrade and mapt be used.

DA Hre—b 0 itended or
d Hplied-with-w by-a-pi water-system.
2.1.1.26 Effective sizemeans the sieve size in millimeters (mm) allowing drypercent

of the material to pass as determined by-t@st sieve analysis method ASTM C195.

2.1.1.27 Effluent means partially treated wastewater froseptie-tankprimary, advanced
or other treatment facility.

2.1.1.28 Effluent filter means an effluent treatment d=vinstalled on the outlet of a septic
tank designed to prevent the passage of suspended matter larger than 1/8 inch in size.

2.1.1.29 Effluent pump means a pump used to convey wastier that has been partially

treated from a septic tank or other treatmentifgcilThis wastewatenas had settleabtw
floatablesolids removed.

2.1.1.30 Ejector pump means a pump that transports raw sewage.

2.1.1.31 Emitter means orifices that discharge effluent at slow, controlled rates, usually
specified in gallons per hour. Emitters areicghly found in subsurface drip irrigation
systems

2.1.1.32 Escarpmert means any slope greater than 50 percent, which extends vertically 6
feet or more as measured from toe to top.

2.1.1.33 Fats, oils, grease (FOGI)neans a component of wastewater typically originating
from food stuffs (animal fats or vegetable oils) or consisting of compounds of alcohol or
glycerol with fatty acids (soaps and lotions).

2.1.1.34 Fill means artificially placed soil.
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2.1.1.35 Gravity dose means a known volume (dose) of effluent that is delivered to an
absoption system in a specific time interval. The efflueraty-beis deliveredeitherby-a
siphen-orby a pump to a@rop box.distribution box or manifold Thedrop boxdistribution
box or manifold then distributes effluent into a frmessurized absorpti@ystem.

2.1.1.36 Gray Water meanswvastewater that is collected separately from a sewage flow
and that does not contain industrial chemicals, hazardous wastes, or wastewater from
toilets.
2.1.1.37 Grease trapmeans a device designed to sepditegrease and oils froitine
effluent.
2.1.1.38 Grinder pump means a pump that shreds solids and conwagsewatethrough

a seweto primary or advanced treatment

2.1.1.39 High-strength wastemeans effluent from a septic tank or other treatment device
that has BOBgreater than 300 mg/lapdla TSS greater than 150mg/andor fats, oils, and
grease greater than 25mg/L.

2.1.1.40 Holding tank means a watertight receptacle that receives wastewater for retention
and does not as part of its normal operation dispose of or treat the wastewater

2.1.1.41 Horizon mears a layer in a soil profile that can be distinquished from each of the
layers directly above and beneath it by having distinctly different soil physical, chemical,
and/or biological characteristics.

2.1.1.42 Impervious layer means any layer of material in the gmibfile that has a
percolation rate slower th&#0120minutes per inch.

2.1.1.43 Incinerating toilet meansa selfcontained unit consisting of a holding tank and an
adeguate heating system to incinerate waste products deposited in the holdimbgank.
incinerdion by-products are primarily water and a fine ash.

structure—TFhe-total-number-of people-served-may-noet-exceed 24.

2.1.1.44 Individual wastewater systemmeans a wastewater system that serves one living
unit or commercialinit. Theterm does not include a pubBewage system as defined inG5
102, MCA

2.1.1.45 Industrial wastewater meansany waste from the process of business or industry
or from the developmermif any natural resurce, together with any se&ge that may be

present

2.1.1.46 Infiltrative surface meanghe sol interface that receives the effluent wastewater
below the drain rock or sand.

2.1.1.47 Influent means the wastewater flow stream prior to aestnent.
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2.1.1.48 Irrigation means thoseirigation systemsare-thesdhat providderthe
subsurface application of wasteeato any planted material by means of a piping system.

2.1.1.49 Key means to hollow out in the form of a groove
2.1.1.50 Limiting layer means bedrock, an impervious layer or seasonally high ground
water.

2.1.1.51 Living unit means the area under one roof that can be usetéaresidential unit,
and which has toilet facilities, a kitchen, a bedroom, and an independent entrance. A duplex
is considered two living units.

2.1.1.52 Manhole mears an access to a sewer line for cleaning or repair.-with

requirements as defined in Department DEQ-2 1999 Edition.

2.1.1.53 Main meansany line providing water or sewer to multiple servioarmections,
any line serving a water hydrant that is designed for firefighting purposes, or any line that is
designed to water or sewer main specifications.

2.1.1.54 Manifold means a solid (neperforated) main wastewaer line that distributes
effluent to individual distribution pipes.

2.1.1.55 Mottling or redoximorphic featuresmeans soil properties associated with
wetness that result from the reduction and oxidation of iron and mesgyaompounds in the
soil after saturation and desaturation with water.

2.1.1.56 Multiple -user wastewater systenmeans a nopublic wastewater system that
serves or is intended to semreee-through-14-iving-units-or-three-through-14-commercial
strueturegnorethan two living or commercial unitbut which is not a public sewage system
as defined in 7%-102, MCA The total number of people served may not exceed 24. In
estimating the populatiathat will beservedby a proposed residential systetime reviewirgy
authority shall multiply the number of living units times the county average of persons per
living unit based on the most recent census g&ta

2.1.1.57 Natural soil means soil that has developed in place through natural processes, and
to whichno fill materid has been added.

2.1.1.58 Orifice meansan opening or hole through which wastewater can exit the
distribution pipe

ed sand

he addition
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2.1.1.59 Percolation testmeans a standardized test used to assess the infiltration rate of
soilsperformed in accordance with Appendix A

2.1.1.60 Plasticity means the ability of a soil sample to be rolled into a wire shape with a
diameter of 3 mm without crumbling.

2.1.1.61 Pressure dlstnbutlon means an efﬂuent dlstrlbutlon system where all pipes are
pressuized more than

6-pstand the eﬁluent IS pumpeéréeletwe#eel—by—aphert)) the next portion of the treatment

system in a specific time intervat volume

2.1.1.62 Pretreatment means thevastewater treatment that takes place prior to discharging
to any component of a wastewater treatment and disposal system, including, but not limited
to, pH adjustment, oil and grease removal, B@bd TSS reduction, screening, and
detoxification.

2.1.1.63 Primary treatment means a treatment systesach as a septic tlrthat provides
retention time to settle the solids in raw wastewater and that retains scum within the system

2.1.1.64 Private sewermeans a sewer receiving the discharge from one building sewer and
conveying it to the public sewer system or a wastewater treatment system.

2.1.1.65 Professional engineemeans an engineer licensed or otherwise authorized to
practice engineering in Montana pursuant to TitleGvapter 67, MCA.

2.1.1.66 Proprietary systemmeans a wastewatgeatment method holding a patent, or
trademark
2.1.1.67 Public wastewater systemmeans a system for collection, transportation,

treatment, or disposal of wastewater that serves 15 or more families or 25 or more persons
daily for a period of at leasiny60 or moredays in a calendar year. In estimating the
populationthat will beservedby a proposed residential systeimereviewing authorityshall
multiply the number of living units times the county average of persons per living unit based
on the most recemensus dataf 2.5, so that 10 or more proposed residential connections will
be considered a public system

2.1.1.68 Raw wastewatermeans wastewater that has not had settleable solids removed
through primary treatment or other approved methods.

2.1.1.69 Recreational canping vehiclemeansa vehicular unit designed primarily as
temporary living quarters for recreational, camping, travel, or seasonal use, and that either has
its own power or is mounted on, or towed by, another vehicle. The basic types of RVs are:
camping tailer, fifth wheel trailer, motor home, park trailer, travel trailer, and truck camper
2.1.1.70 Redoximorphic_or mottling features means soil properties associated with
wetness that result from the reduction and oxidation of iron and manganese compounds in the
sal after saturation and desaturation with water.
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21.1.71 Residential strergth wastewatermeans effluent from a septic tank or other
treatment device with a BQDess than or equal to 300 mg/L, TSS less than or equal to 150
mg/L, and fats, oils, and grease lesatlor equal to 25 mg/L.

2.1.1.72 Reviewing authority means the Department of Environmental Quality, a local
department or board of health certifimdconduct reviewunder 764-104, MCA,; a division
of local government delegated to review public wastewater sygteragant to ARM
17.38.102; a local unit of government that has adopted these standards pursuabdd,76
MCA,; or a local board of health that has adopted these standards pursua@ttbhMCA.

2.1.1.73 Scarify means to make shallow cuts in order to brtaksurface

2.1.1.74 Seasonally high ground watemeans the means depth from the natural ground
surface to the upper surface of the zone of saturation, as measured in an unlined hole or
perforated monitoring well during the time of the year when the water table is the highest.
The term includes the uppenface of a perched water table.

2.1.1.75 Septic tank means &teragewastewatesettling tank in which settled sludge is in
immediate contact with the wastewater flowing through the tank while the organic solids are
decomposed by anaerobic action.

2.1.1.76 Service Connetion means a means a line that provides water or sewer service to

a single building or main building with accessory buildirssd-thatis-designed-to-service
line-specitications The term is synonymous with ficonne

2.1.1.77 Sewage is synonywus withfwase wat er 06 f or Cpauarposes of tf
2.1.1.78 Sewer invertmeans inside bottom (or flow line) of a sewer pipe.
2.1.1.79 Shared wastewater systermeans avastewatesystem that serves or is intended

to serve two living units acommercialunits. Theterm does not include public sewage

system as deflned in %lozstmetulces Ihe—tetaan%be#ef—peeple—sewed%a%net—exceed
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2.1.1.80 Slopemeans the rate that a ground surface declines in feet per 100 feet. Itis
expressed as percent of grade.

2.1.1.81 Soil profile means a description of the soil $&ré0 a depth of eight feet using the
USDA soil classification system method in Appendix B.

2.1.1.82 Soil consistencaneans attributes of soil material as expressed in degree of
cohesion and adhesion or in resistance to deformatinmpture. For the purposes tbis
Circularconsistence includes: (1) resistance of soil material to rupture, (2) resistance to
penetration, (3) plasticity, toughness, and stickiness of puddled soil material, and (4) the
manner in which the soil material behaves when subject to cosigmesé|though several
tests are described, only those should be applied which may be useful.

2.1.1.83 Soil texture means the amount of sand, silt, or clay, measured separasedgiin
mixture
2.1.1.84 Surge Tankmeans a watertight structure or conéithat is used tbuffer flows
Surge Tank- a watertight structure or container that is part of a gray water irrigation
system.
2.1.1.85 Synthetic drainage fabricmeans a nonwoven drainage fabric with a minimum

weight per square yard of 4 ounces, a water flow rate of 100 to #6Agper minute per
square foot, and an apparent opening size equivalent to a No. 50 to No. 110 sieve.

hemical

2.1.1.86 TSS (Total Suspended Solidgneans solids in wastewater that can be removed
by standard filtering procedures in a laboratory and is reported as milligrams per liter (mg/L).

2.1.1.87 Transport pipe means the pipe leading from the septic tank or dose dattle t
distribution box or manifold

2.1.1.88 Uniformity coefficient (UC) means the sieve size in millimeters (mm) that allows
60 percent of the material to pass (D60), divided by the sieve size in mm allowing 10 percent
of the material to pass (D10), as determibgdASTM C11795 (UC=D60/D10).

2.1.1.89 Uniform distribution is a means to distribute effluent intsanrd-fiter-sand
mound,-empressure doseabsorption systerar sand filtersuch that the difference in flow
(measured in gallons per day per square foot) throuigheabserptiertreatmensystem
sand-filter—er-sand-meuns less than 10 percent.

2.1.1.90 Waste segregationmeans a system for thgaste segregation systems consist of
dry disposal of human toilet waste by a method such as composting, chemical, dehyairating
incinerator treatment, with a separate dlsposal method for grayMeSeg%egaﬂen
A , A ramethod such as
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2.1.1.91 Wastewatertreatment systemor wastewater disposal systermeans a system
that receives wastewater for purposes of treatment, storage, or disposal. The term includes,
but is not limited to, plt pr|V|es mcmerator antiemlcal t0|Ietsand experlmental systems

2.1.1.92 Wet well means a chamber in a pumping station, including a submersible pump
station, where wastewater collects.
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2. SITE CONDITIONS
2.1 SITE EVALUATION
2.1.1 General

Information concerning soil and site conditions is needed for the design of subsurface wastewater
treatment systemsthoeseFactorsElementsahich thatmust beincluded in the evaluation
evaluatedare:
A. soil profile descriptions as described $ection2.1.4 and
B. soil permeability determined from soil texture or percolation tests if required
pursuant tdSection 2.1.5and
. depth to ground water, bedrock or other limiting layerd
. land slope and topographic positi@and

. amount of suitable area availapéad
. setback distances required in ARM Title 17, Chapter 36, subchapter 3 or 9

C
D
E. flooding potentigland
F
G

ing layer,
yitable area
or 9. For

2.1.2 A qgualified individualshallconduct a site evaluation in the location of each proposed
system. Soils scientists, professional engineers, reqgistered sanitamgologists
with experience rrd knowledge of soil morphology will be considered to be qualified.
Others may perform site evaluatsoaifter providingto the reviewing authoritgvidence of
experience describinass.

2.1.3 Existing soil nformation

Soil surveys are usually found at the local USDA Natural Resources Conservation Service
(NRCS) officeor through the USDA WebSoil Survey websitgoil surveys offer good
preliminary information about an area and can be used to identify @btemblems;

however, they cannot substitute for a field investigation.

2.1.4 Soil profile description
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Soils must be described in accordance with Appendix B and USDA Natural Resources
and Conservation methods.

Soikpits within 25 feet of the boundaried the proposed absorption system and its
replacement area are required for soil descriptiBos.pits should be located outside the
boundaries of the proposed absorption system so that they do not act as a conduit for
effluentbetween soil horizonsThe number and depth of soil pit descriptions for a
subsurface wastewater treatment system must comply with the requirements of ARM Title
17,Chapter 36, subchapter 3 oa8 applicable

For proposed primary and replacement absorption systems that &veated in the same
immediate area, a soil profile may be required for each proposed absorption system area.
The minimum depth of soil profile descriptions must be 8 feet unless a limiting layer is
encountered at a shallower depfra limiting layer 5 encountered at less than 8 feet in

the soil profile or if the site is in an area where bedrock outcroppings exist, one soil profile
is required at each end of both the absorption system and the replacement area to ensure
adequatelepth of soil The soilprofile mayneed tdbe completed to a greater depth to

demonstrate compliance witlther applicabl&endegradatiorulesforphosphorous
breakthrough.

For lots2 acre in size or less, the applicant shall physically identify the absorption system
location by staking or other acceptable means of identification. For lots great& than
acre in size, the reviewing authority may require the applicant to physically identify the
absorption system location.

2.1.4.1The following solil properties must be evaluate@aasordance with Appendix B to
the full depth of the hole and reported:

A. thickness of layers or horizorsach of these layers or horizons needs to be

describedand,

B. Ftexture, structure, ansbasistenceonsistencyf soil horizonsand,

C. Ccolor (preferably described by using the notation of the Munsell color
scheme) and color variation (redoximorphic featurasdt

D. Bdepth of water, if observednd,

E. Eestimated depth to seasolyahigh ground water and basis for the estimate;
and,

F. Bdepth toand-type-obedrock or other limiting layer if observeahd

G. Sstoniness reported on a volume basis (i.e. the percentage of the soil volume
occupied by particles greater than 2 mm in diamehex;

H. Pplasticity; and
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I. ©other prominent features such as roots, etc.
2.1.5 Percolation tests or infiltrometer tests

The reviewing authority may require a percolation test when the soils are variable or other
conditions create the need to verify trench sizing.

Percolation tests, if regqed, must be conducted at the approximate depth of proposed
construction. For elevated sand mouadd-atgrade-systemshe depth of the percolation

test hole must be 12 inches. Additional percolation tests may be required to determine the
existence o# limiting layer. The percolation tests must be performed in accordance with
the procedures contained in Appendix When-the-proposed+replacementareais not

op-test must

be-onductedwithinthe-boundaries-of-the-replacement area.

When more than one percolation test is conducted within the boundaries of a proposed
absorption system, the percolation rate will be determined based on the arithmetic mean of
the percolation test Wzes.

2.1.6 The size of the site and the amount of suitable area must be evaluated in conjunction with
thesize of theproposedsize-of-thesubsurface wastewater system and locations of other
features requiring a minimum separation distance.

2.1.7 Table 2.11 andthe soil descriptions outlined in Appendix B must be used to determine
application rates for subsurface wastewater treatment systems

TABLE 2.1-1

Soil Texture Descriptions are found in Appendix B

Texture Percolation Rate Application rate (gg/ft°)
(min/in) (a) (b)
Gravel with less than 10% <3 min/in
fines, gavelly sand or very 0.8
coarse san(t)
Loamy sand, coarse sand) ( | 3-<6 min/in 0.8
Medium sand, sandy loam 6- <10 min/in 0.6
Fine sandy loam, loam 10- <16 min/in 0.5
Very finesand, sandy clay 16-<31 min/in 0.4
loam, silt loam =
Clay loam, silty clay loam, 31-<51 min/in 0.3
Sandy clay 51-<121min/in 0.2
Clays, silts, silty clays €} 121- <240 min/in 0.15
Clays, silts, silty claysff >240 min/in Additional Soil Informaton
may beRequired
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a) If, prior to an allowed absorption area size reductioore than 500 lineal feet (or
1000 square feet) of distribution line is needed, theform pressure distribution
designed in accordance with Chapt& hust be provided

b) Comparison othesoil profilereport, percolation rate alMRCSsoils report
should beaused to sele¢he most conservative application rate.

c) Systems installed in gravel or coarser textured soils with less than 10 % fines or
with percolation rates fastdnan 3 min/ilfmustbe pressure dosed and sand lined in
accordance with Chapters3éand 64 respectively.

d) Uniform pressure distribution designed in accordance with Cha@tenust be
providedfor these soils if there is less than 6 feet from the bottotimeotfrench to
a limiting layer.

e) Percolation testmust beconducted in accordance with Appendix A

f) Soils with percolation rates emter than 240 minute®r inchmust be sized in
accordance with application rates determined ud®fM D509302. Only ETA
or ET systemglesignin accordance with Chapter/@nay be used.

2.1.8 Site factors

The land slope, potential for floodirgrd-surface-water-conecentratiamd amount of

suitable area must be evaluated.
2.1.8.1Type and percent of land slope

The type (concave, cuax, or plane), percent, and direction of land slope must be
reported, along with the method of determinatidine reviewing authority may
reqguire a 26 contour map of the area
250 of the abspacemaniacem system or r e

2.1.8.2Flooding and surface water

The potential for flooding or accumulation of surface water from storm events
must be evaluatedEloodplain maps, when available, must be included as part of
the evaluation.

2.1.8.3 Ground waterand surface watequdity impact

Compliance with the nondegradation requirements of the Montana Water Quality
Act (755-301, MCA) must be demonstrated.

20042012Edition



Circular DEQ 4
Page22 of 205

2.1.8.4 Ground water monitoring

When required, ground water monitoring must be conducted in accordance with
Appendix C.

2.1.9 Any person performing a site evaluation on a parcel shall submit to the reviewing
authority all data and locations of all test holes and percolation tests performed on the

parcel.
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2.2 SITE MODIFICATIONS
2.2.1 General

Site modifications, as describedSections 2.2.2, 2.2.3 and 2.2.4tlois chapter, magnly
be usecbnlyfor replacement of failing systemsFhe-following-systems-may-notbe-used

Feplaeeme{ﬁ—areas—te{—new—subda%ens—pre\%e&lte preparatlon for cut and f|II

modifications must bésut-erfilh-is completed prior tdinal approval. Minor leveling, as
described in Section 2.2.5 of this chaptall, ke allowed for both new systems and
replacement systems. All new and replacement subsurface treatment systems must meet
the requirements of thiSircular.

2.2.2 Avrtificially drained site

General
Artificially drained site modifications may be usedly for the replacement of failing
systems only and may not be used for new systems.

Prior to construction of any site drainage system suefiakl drain, under drain, or

vertical drain, an evaluation of the site must be performed, inclusiilgprofile

descriptions; slope; depth to bedrockotinerimpervious layer; estimation of depth to
seasonally high ground water; topography; distance to wells, seeps, streams, ponds, or
other open water; and any other pertinent considerations.

2.2.2.1Design of drain system

A. The drainage method chosen (curtain drain, vertical drain, or under drain)
and the reason for this choice must be detailed. Drawings showing
dimensions of the drain system and materials to be utilized must be
provided.

B. The drainage system must be comstied according to the specific design
approved by the reviewing authority.

2.2.2.2The type of wastewater treatment system to be approved must depend upon the
depth to seasonally high ground water. A minimum of 4déaaturalsoil from
the bottom of thérench-everthe-entire-area-of the propesed-abseorption-system and
replacementargaafiltrative surfaceto the seasonally high ground water rHeeste
beenbeachieved by the site drainage system. An adequate horizontal separation
distance must be maintaineétiveen the drain and the absorption systeprder
to reduce the potential for effluent to enter the drain.

2.2.2.3The reviewing authority may require monitoring of the depth to seasonally high
ground water after installation of the drainage system.
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2.2.3 Cut systems

General
Cut systems may be usedly for the replacement of failing systems and may not be used

for new subsurface treatment systems. The reviewing authority must initially approve the
cut location with the site modification completed prior to finatem approval.

o

Absorption trenches for these systems must meet the same requirements as a
standard absorption trench

2.2.3.1A minimum of 4 feet of naturaoil from the bottom of the infiltrative surface to a
limiting layer must be maintained

2.2.3.2Design

A. Cut areas for the replacement absorption system must be physically
completed prior to approval. Two solil test holes must be excavated and
detailed soil profile descriptions must be provigeidr to excavation.
Percolation tests may be requireteathe cut has been completed.

B. A complete lot layout must be submitted showing the cut areas, the uphill
and downhill slope, and slope across the cut area. Slope across the
absorption system site must be a uniform slope.

C. Cut systems will only be congded on slopes that do not exceed 25

percent and where downhill slope below the cut area is not greater than 25
percent.

2.2.3.3Report

The designer shall submit a letter of verification indicating that the site meets
minimum requirements of applicable rulesafthe cut has been completed.

2.2.4 Fill system
General——
Fill systems may be usexhly for replacement of existing failed systems and may
not be used for new subsurface treatment systems. The reviewing authority must
initially approve the fill location with th site modification completed prior to final
system approval. A registered professional engineer or certified soil scientist must
design fill systems. Abuilt drawings and soil compaction results must be
submitted by the designer to insure proper coripaof the fill system.

2.2.4.1Location
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A. Any-parceHthat will undergo-land-modification-by-filling-must-have
enough-area-suitable for-absorption-system-placenTd@ entire area
necessary for the replacement absorption system must be filled prior to
final appoval of the system.

B. Fill systems may not be installed on soils with a percolation rate slower
than 60 minutes per inch. Side slopes on the fill may not exceed 25
percent (4:1).

2.2.4.2A minimum of 4 feet of naturaoil from the bottom of the infiltrative sfaceof
the subsurface absorption systena limiting layer must be maintaineg€ill cannot
be used to overcome minimum vertical or horizontal separation distances.

2.2.4.3Fill material

Soils used for fill may not be finer than sandy loam with a maximum pegtent
passing the No. 100 sieve.

2.2.4.4Design

A. System configuration dimensions and orientation musubenitted in
a design report and drawings prepared by a registered professional
engineer or certified soil scientist. The design report and drawings must
be approved by the reviewing authority prior to the placement of fill
material.As-built drawings and a letter of certification from the designer
must be submitted within 9@ays of construction completion.

B. Three percolation tests evenly spaced across the completed fill must be
performed athe depth of the proposed infiltrative surface as a basis for
design application rate.

C. The absorption system must be sized on the basis of the percolation
rate for either the soil beneath the fill material or the percolation rate of the
fill material, whichever is slower.

2.2.4.5Construction

A. All nativevegetative cover must be removiedfrom the area to be
filled.
B. Fill material must not be put in place when the fill or the original soil

surface is frozen.
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C. Fill material must be placed in liftnd compactedsspecifiedin by
thedesign report and drawings prepared by a registered professional
engineeror certified soil scientiste-ebtainso thatstable soil structure
conditionsare achieved.

D. Absorptiontrerehesystemsnust be set back at le@f 24 feetfrom
the lower edge of the filled area on slopes of 6 percent or greater. For
slopes less than 6 percent, absorptierchesystemsnust be set back at
least103 feet on all sides prior to starting the side slope.

E. The fill area must be seeded withugtable grass to aid in
stabilization.

2.2.5 Minor Leveling

Minor leveling is limited to sites with a natural ground slope of 15% or less. A
parcel may undergo minor leveling by cutting and/or filling of the natural ground
surface up to and no more thathZainch depth.

The bottom 14nches of the infiltrative surface must be located in native soil and
all vertical depth requirements must be met.

A minimum of 4 feet of naturaoil from the bottom of the infiltrative surface to a
limiting layer must bamaintained

A detailed site plamust be provided dhe area proposed for minor leveling
showing the contours and other pertinent land features, both before and after minor

leveling
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3. WASTEWATER

3.1 WASTEWATER FLOW
3.1.1 General

The purpose of thishapter is to provide a method for estimating wastewater flows
Subsurface wastewater treatment system flow aatsased orype of usesize of the

home site including number of bedrooms, or number of pedpie requirements for

shared, multuser, o public subsurface treatment systems, as required in ARM 17.36.326,
must be met.

3.1.2 Residential wastewatéews-design flow rates must be estimated as folldesigh

A. Whenthe number oindividual living units on asingleor common absorption

system i9 or less, the following table must be us&lizing is based omdividual
living units, not collective number of bedroomnlsving units will be considered to
have three bedrooms unless othervaigprovedspecified

1 bedroom 150 gpd
2 bedrooms 225 gpd
3 bedrooms 300 gpd
4 bedrooms 350 gpd
5 bedrooms 400 gpd
Each additional bedroom add 50 gpd
B. When the number of living units orsangle orcommon absorption system is 10 or

more, the design flow rate per living unit may be reduced to 100 gaérday
perpersonAn average of 2.5 persons per living unit musiulsed to calculate total
design flowunless site specific information is supplied to the reviewing authority.

A detailed set of plans, specificatiosisd an operation and maintenapta are
required. The operation and maintenance plan must mee&gheaments in

Appendix D.

3.1.3 Nonresidential wastewater flow

Typical daily flows for a variety of commercial, institutional, and recreational
establishments are presented in TaBlésl and 3.12. 5-3-and-52 For design purposes,

the typical flows must based as minimum design flows. Greater design flows may be
required where larger flows are likely to occur, such as resort areas. Design flow must be
computed using the total number of units in the proposed facility times the typical daily
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flow in the tdles, with no reduction allowed for occupancy rates. Where the system
includes several different types of uses from the tables, each use must be computed
separately, and the design flow must be based on the sum of all of the uses. A means of
flow measureent (such as flow meters or pump4time meters) may be required.

As an alternative to the flows listed in the tables, design flow may be based on actual
water use data from similar facilities. If daily flows are used, the design flow must be 1.1
timesthe highest daily flow. If monthly averages are used, the peak design flow must be a
minimum of 1.5 times the average flow of the highest month. The water use data must be
representative of the facility proposed and for a time period adequate to eaaluad:

use of the system. System components may be added (or enlarged) to address peak flows
to allow absorption systems to be sized based on average flow.

Expansios to an existing system with actual water use datalaman acceptablenethod
to deteminedesign flows.
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TYPICAL WASTEWATER FLOWS FROM COMMERCIAL, INDUSTRIAL, AND
OTHER NONRESIDENTIAL SOURCES

Source

Airport
Automobile Service Station

Bar

Church

(Not including a kitchen, food service facility, daycare, or camp)

Church

(Including kitchen, but not including a food service facility, day care, or camp)

Daycare
Department Store
Hospital, medical
Hospital, mental
Hotel/Motel

Industrial Building
(Sanitary waste only)
Laundry

(Self-serve)

Office

Prison

Rest home
Restaurant
School, dg:
With cafeteria, gym, showers
With cafeteria only
Without cafeteria, gym, showers
School, boarding
Shopping Center

Store

20042012Edition

Unit Wastewater  Flow, gpd/unit
Range Typical
Passenger 2-4 3
Vehicle Sered 7-13 10
Employee 9-15 12
Customer 5 3
Employee 10-16 13
Seat 3
Seat 5
Child 10-30 25
Employee 10-20 15
Toilet Room 400-600 500
Employee 8-12 10
Bed 125240 165
Employee 5-15 10
Bed 75140 100
Employee 5-15 10
Guest 40-56 48
Employee 7-13 10
Employee 10-16 13
Machine 450-650 580
Wash 4555 50
Employee 7-16 13
Inmate 75150 115
Employee 5-15 10
Resident 50-120 85
Meal 2-4 3
Student 1530 25
Student 10-20 15
Student 5-17 11
Student 50-100 75
Parking Space 1-2 2
Employee 7-13 10
Customer 1-4 3
Employee 8-12 10



Source

Apartment, resort
Bed and Breakfast
Cabin, resort
Cafetria

Campground (developed)
Cocktail lounge
Coffee shop

Country club

Day camp (no meals)
Dining hall

Dormitory, bunkhouse
Hotel/Motel, resort
Store, resort

Swimming pool

Theater

Visitor center
FraveHtrailerparkfRecreational
Vehicleswithout individual
hookups for water or sewer
FravelHtratlerRecreational Vehicles
witheutparkswith individual

hookups for water and/or sewer
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TABLE 3.1-2 5-2
TYPICAL WASTEWATER FLOWS FROM RECREATIONAL FACILITIES

Unit

Person
Person
Person
Customer
Employee
Person
Seat
Customer
Employee
Member
present
Employee
Person
Meal served
Person
Person
Customer
Employee
Customer
Employee
Seat
Visitor
Space

Space

Wastewater
Range

50-70
20- 40
8-50
1-3
8-12
20-40
12-25
4-8
8-12

60-130

10-15
10-15
4-10
20-50
40-60
1-4
8-12
5-12
8-12
2-4
4-8
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Flow, gpd/unit
Typical

60
40
40
2
10
30
20
6
10
100

13
13
7
40
50
3
10
10
10
3
5
50

100
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3.2HIGH STRENGTH WASTEWATER

3.2.1 General

Nonresidential establishments ntegve the potential tproduce wastewater considered
high-strength. Elevated levels of BQDI'SS, and FOG will reduce the effectiveness of
on-site wastewater tegment systems by increasing the biological demand on downstream
components in the system, by containing inorganic compounds that are not easily broken
down, and by accelerating mechanical clogging of the infiltrative surface. These
establishments ofterrgduce effluent with variations of flow rate including intermittent

flow, seasonal flow or sporadically high flow rates.

Unless information is supplied to the reviewing authority demonstrating that the
wastewater meets residential strength standardsomtesidential establishments must
comply with the requirements of chap&p.

Nonresidential establishmerdre listed in Table 3:-1, 3.22 andmayalsoinclude, butare

not limited to:
Athletic Facilities Hobby woodworking shops or art studios
Bakeries Manufacturing facilities
Beauty Shops/Nail Salon Nursing homes
Breweries Rest Areas
Car washes RV dump stations
Food processing facilities Tanneries
Funeral homes and Crematoriums Veterinarian clinics

Facilities with separate gray water plumbing

Nonresidential structures or establishméeh#t produceor contain any industrial or
chemical componentsmay be required to obtain a Montana Ground Water Pollution
Control System permit regardless of system size.

The United States Environmental Baction Agency has classified subsurface wastewater
absorption systems associated with many nonresidential sources as injection wells and
should be contacted regarding dederalrules that may apply.

3.2.2 High strength wastewater must be treated to thewoq standard prior to final disposal in
the subsurface absorption system:
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BODs < 300 mg/L; and
TSS <150 mg/L; and
Fats, oils, and grease25 mg/L

3.2.3 Wastewater with high fats, oils and greases

Wastewateteaving restaurants, nonresidential Ri#as or other institutions that have high
levels of Fats, Qils, or Greases (F§)@reater than 25 mg/inust have a grease tank or
othertreatmensystem approved by the reviewing authority. This treatment must occur
prior to wastewategntering the septi@nk.

3.2.3.1Grease tanks

A. Grease tanks must be sized based upon the daibyndiésiv estimates
in Chapter 3with the minimum acceptable tank size being 1,000 gallons.
Grease tanks must provide a minimum ofturs of holding time to
allow FOGs to cool ahcome out of emulsion. Establishments that
experience surge loadimgust providdargergreasdanksdesignedor
longer holding periods

B. Grease tanks must be constructed in accordance with Sectién 5.1.

C. Grease tanks must have inlet and outlet bafflese baffles must
extend down from the top of the tank with the openings near the bottom.
The chamber between the baffles must be sized to contain the expected
FOG volume between pumping periods.

D. Wastewater from all food preparation and clegmareasnust be
plumbed separately into the grease tank. Cross connections with
blackwater sewers is not allowed.

E. Effluent from the grease tank must be plumbed into the septic tank.

3.2.3.2 Other treatmengystems designed to treat FOGs will be reviewed on a case by
case basis.

3.2.4 A designreportmust be submittedlong with plans and specifications that meet the
following criteria:

3.2.4.1A statement describing the type of business or industry and the end products and
byproducts that will be disposed of in the wastewatsiesy.

3.2.4.2Description, plans and specifications that detail the treatment of the high strength
wastewater.
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3.2.5 Uniform pressure distribution designed in accordance with Cha@tarust be provided
for all absorption systems that accept treated high strevagte.

3.2.6 All high strength waste treatment systems must submit an operation and maingtaance
in accordance with Appendix &nd this chapter

3.2.6.1 Theoperation and maintenee plan must includprocedures for each
conmponent of the wastewater treatmendtseyn Material Safety Data Sheets
(MSDS) for chemicals useds well asa perpetual contract for operation and
maintenance of the systamust beincluded.

3.2.6.2 Sampling recordsnust be kepbn site andnadeavailable to the reviewing
authority upon request.
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3.3 WATER TREATMENT WASTE RESIDUALS

3.3.1 General

Wastewater from ion exchange water treatment systems, water softening treatment
systems, demineralization water treatment systems, or other water treatment ghattems
produce a dischargeay bedisposed using an onsite wastewater treatment absorption
systemA Montana Ground Water Pollution Control System permit and nondegradation
analysis may be required.

3.3.2 The wastewater (backwash) from water softeners may be discharged to a wastewater
treatmen systenonly if the installed water softener:

A. regenerates using a demandiated regeneration control device; and

B. is connectednly to interior plumbing for potable water usage and not to
exterior irrigation water lines.

3.3.3 Wastewater from waterdatment devicesncluding water softeners, iron filters and reverse
0SMosis unitsmay not be dischargedto anexperimental(or proprietary orsite
wastewater treatment systemmless the quality and quantity of discharge meets the
recommended usageperation and maintenance specifications of the designer or
manufacturer of the system. If such specifications are not available, then approval for the
discharge must be obtained from the reviewing authority.

3.3.4 Wastewater from water treatment devidasluding water softeners, iron filters and reverse
osmosis unitsmay be discharged to a dry well, a separate drainfield with gipeelless
or other approved absorptichambers or onto the ground if not prohibited by other
regulations.

3.3.3 An operation andgnaintenance plan for all components of the water treatment and
wastewater treatment systems must be submitted in accordance with Appendix D.

3.3.4 The reviewing authority may require that wastewater treatment residuals be disposed in a
separate subsurface wasater treatment system unconnected to the system for the disposal
of sanitary wastewater.

20042012Edition



Circular DEQ 4
Page36 of 205

4. COLLECTION, PUMPING AND EFFLUENT DISTRIBUTION SYSTEMS

4.1COLLECTION SYSTEMS

41.1 General

4.1.2

4.1.1.1Sewer ollection systems as described in this chaptethe sysem of pipes, and
other appurtenances that receive and convey wastewater or effluent either by
gravity or pressure to a treatment system. This chapter discusses sewer services,
mains (gravity and force), alternative collection systems, and necestbaks.

4.1.1.2A sewer serviceneans dine that provides water or sewer service to a single
building or main building with accessory buildings. The term is synonymous with
fiservice connection

4.1.1.3A sewer maimeansany lineproviding water or sewer to multiple sare
connections, any line serving a water hydrant that is designed for firefighting
purposes, or any line that is designed to water or sewer main specifications.

4.1.1.4 Sewer colletion systemsmust be designed for wastewater only. Rain water from
roofs, strets, and other areas; cooling water; surface water drainage; groundwater
from foundation drains; etc., are not permitted in wastewater sewers.

4.1.1.5In general, flow used for designing sewers must consider ultimate population to be
served, maximum hourly wastawer flow, and possible infiltration.

4.1.1.6Sewer extensions should be designed for projected flows even when the diameter
of the receiving sewer is less than the diameter of the proposed extension. A
schedule for future downstream sewer relief may be reghirékde Department.

Sewer Services

4.1.2.1Sewer services must be made of PVC that meets the requirements of ASTM D
3034, Schedule 40, or Schedule 8¥dmeets ASTM D 1785Jointsmust be an
integral bellandspigot joint with rubber elastomeric gasket or sofvement
joints. When using ASTM D 3034, rodkee bedding is required. Schedule 40
pipe must be used leading into and out of the septic tank, and in the area of backfill
around the tank for a minimum length of at least 10 feet.

4.1.2.2Transition connection®tother materials must be made by adapter fittings or one
piece molded rubber couplings with appropriate bushings for the respective
materials. All fittings must be at least of equivalent durability and strength of the

pipe itself.
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4.1.2.3A sewer service from thstructure to the septic tank must be at least 4 inches in
diameter and must be placed at a minimum slope of 1/4 inch per foot toward the
point of discharge unless pressurized.

4.1.2.4Sewer services must be installed at uniform slope.

4.1.2.5Sewer services must besiigned to prevent freezing.

4.1.2.6Cleanouts are recommended within 3 feet of the building, at angles greater than 45
degrees, and farontinuougipe runs greater than 150 feet in length.

4.1.2.7Sewer services and plumbing must conformpplicablelocal and statelumbing
codes, or to the Uniform Plumbing Code, as amended by the Administrative Rules
of Montana or other applicable codes.

The Department discourages the use of shared service lines.

4.1.2.8Service connections to the sewer main must be watertight andaohayotrude
into the sewer. If a saddle type connection is used, it must be a device intended to
join with the types of pipe that are to be connected. All materials used to make
service connections must be compatible with each other and with the pipe
mateials to be joined. All materials must be corrospmoof.

4.1.3 Gravity Sewer Mains

4.1.3.1 A gravity sewer main conveying raw wastewater must be at least 8 inches (203 mm) in
diameter, except gravity sewer mains within private property. Trailer courts,
condominiumsapartments, etc. are allowed mains no smaller than 6 inches in diameter,
provided that the 6 inch diameter main can be shown to be hydraulically feasible, that no
future expansion is anticipated, and that maintenance will not be increased due to the
smaler diameter.

4.1.3.2 In general, sewers should be sufficiently deep to receive wastewater from
basements and to prevent freezing. The minimum depth of bury must not be less than 4
feet (to the top of pipe) without justification by the design engineer. Thaifingvliocal
building code must be used in determining the maximum frost depth; however, the
designer must consider increasing that depth if the site is located where local information
suggests greater frost penetration. Insulation must be providedvenrssthat cannot be
placed at a depth sufficient to prevent freezing. Insulation used for this purpose must be
specifically designed to withstand compaction and for use in subsurface locations. It must
retain the insulating value for the design life ld sewer.

4.1.3.3Buoyancy of sewersnd manholemust be considered and flotation of teenponent
must be prevented with appropriate construction where high groundwater
conditions are anticipated.

4.1.3.4Slopes
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A. All sewers must be designed and constructed to pedwie pipefull
velocities of not |l ess than 2.0 feet
formula with an fAno value of 0.013 ar
foll owing tabl e. These values are be

findo Vv al uFefadwin@areGht inimum slopes that must be
provided for sewer mains; however, slopes greater than these are desirable.

Minimum Slope in Feet for Sewer Main

Sewer Main Size Per 100 Feet (m/100m|
6 inch (152 mm) 0.60
8 inch (203 mm) 0.40
10 inch (2% mm) 0.28
12 inch (305 mm) 0.22
14 inch (356 mm) 0.17
15 inch (381 mm) 0.15
16 inch (406 mm) 0.14
18 inch (457 mm) 0.12
21 inch (533 mm) 0.10
24 inch (610 mm) 0.08
27 inch (686 mm) 0.067
30 inch (762 mm) 0.058
33 inch (838 mm) 0.052
36 inch (98 mm) 0.046
39 inch (991 mm) 0.041
42 inch (1067 mm) 0.037

Sewers 48 inches (1200 mm) or larger should be designed and constructed

to give mean velocities, when flowing full, of not less than 3.0 feet per
second (0.9 m/s), basédgomanMéamoi vaqd s
0.013.

B. Pipe slopes slightly less than those required may be permitted, only under
extenuating circumstances through an approved deviation. Such decreased slopes
will only be considered where the depth of flow will be 0.3 of the dian®
greater for design average flow. The operating authority of the sewer system will
give written assurance to the reviewing agency that any additional sewer
maintenance required by reduced slopes can be provided

C. The pipe diameter and slope mustskéected to obtain the greatest practical
velocities to minimize settling problems. Oversize sewers will not be approved to
justify using flatter slopes. If the proposed slope is less than the minimum slope
of the smallest pipe which can accommodatedéfggn peak hourly flow, the
actual depths and velocities at minimum, average, and design maximum day and
peak hourly flow for each design section of the sewer must be calculated by the
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design engineer and included with the plans.

D. Sewers must be laid witmiform slope between manholes.

E. Sewers on 20 percent slopes or greater must be anchored securely with concrete,
or equal, with anchors spaced as follows (as a minimum):

a. Not over 36 feet (11 m) center to center on grades 20 percent and up to 35
percet;

b. Not over 24 feet (7.3 m) center to center on grades 35 percent and up to
50 percent; and

C. Not over 16 feet (4.9 m) center to center on grades 50 percent and over.

4.1.3.5Where velocities greater than 15 feet per second (4.6 m/s) are attained, special
provision must be made to protect against displacement by erosion and impact.

4.1.3.6Alignment
A. Sewer mains 24 inches (610 mm) or less in diameter must be laid with

straight alignment between manholes. Straight alignment must be checked
by either using a laseebm or lamping.

B. Curvilinear alignment of sewers larger than 24 inches (610 mm) may be
considered on a cad®y-case basif _compression joints are specified and
ASTM or specific pipe manufacturerso
deflection limits are not&eeded. Curvilinear sewers must be limited to
simple curveshat start and end at manhol&§hen curvilinear sewers are
proposed, the required minimum slopes indicated in 33.41 (Recommended
Minimum Slopes) must be increased accordingly to provide a mmim
velocity of 2.0 feet per second (0.6 m/s) when flowing full.

C.
4.1.3.7Materials

A. Any generally accepted material for sewers will be given consideration, but
the material selected should be adapted to local conditions, such as:
character of industrial wastegygsibility of septicity, soil characteristics,
exceptionally heavy external loadings, abrasion, corrosion, and similar

problems.

B. Suitable couplings complying with ASTM specifications must be used for
joining dissimilar materials.

C. All sewers must be degied to prevent damage from superimposed live,
dead, and frosinduced loads. Proper allowance must be made for loads on
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the sewer because of soil and potential groundwater conditions, as well as
the width and depth of the trench. Where necessary, speciding,
haunching and initial backfill, concrete cradle, or other special construction
must be used to withstand anticipated potential superimposed loading or
loss of trench wall stability. See ASTM D 2321 with respect to PVC pipe
installation, when apppiate.

For new pipe materials for which ASTM standards have not been
established, the design engineer shall provide complete pipe specifications
and installation specifications developed on the basis of criteria adequately
documented and certified in Wirig by the pipe manufacturer to be
satisfactory for the specific detailed plans.

4.1.3.8Installation

1.

20042012Edition

Installation specifications must contain appropriate requirements based on
the criteria, standards, and requirements established by industry in technical
publications. Requirements must be set forth in the project specifications

for the pipe and methods of bedding and backfilling the pipe.

The width of the trench must be ample to allow the pipe to be laid and
jointed properly and to allow the bedding and haingko be placed and
compacted to adequately support the pipe. The trench sides must be kept as
nearly vertical as possible. When wider trenches are specified, appropriate
bedding class and pipe strength must be used.

All trenches must be constructed aating to currenMontana Department

of Labor and Industryro0.S.H.A. standardssappropriateln unsupported,
unstable soil, the size and stiffness of the pipe, stiffness of the embedment
and insitu soil and depth of cover must be considered in deiedrithe
minimum trench width necessary to adequately support the pipe.

Ledge rock, boulders and large stones must be removed to provide a
minimum clearance of 4 inches (102 mm) below and on each side of all

pipe(s).

Pipe Bedding Materials and Placement

Type 1 Pipe Bedding includes the material placed from 4 inches (100mm)
below the bottom of the pipe, around the pipe, and up to the springline of the pipe.

Type 1 Bedding consisting of sand, sandy gravel, or gravel having a
maximum 3/4 inch size (19mmhd a maximum plasticity index of 6, determined
by AASHTO T89 and T90 or by ASTM D4318.

Where trench excavation encounters wet or unstable material, Type 1 Pipe
Bedding must be free draining and Aalastic.
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Refer to Standard Drawing 02221and SpecidProvisions for other
requirements.

Select Type 1 Bedding includes the material placed from the springline of the pipe
to 6 inches (15cm) over the pipe.

Select Type | Bedding shall consist of soil, sand or fine gravel, free from clods,
lumps of frozen mat@l, or rock exceeding-1/2 inches (38mm) in its greatest
dimension.

Excavated trench material may be screened or sorted for use as backfill subject to
approval of the Engineer.

Where trench excavation encounters wet or unstable material, Select Type 1
Bedding must be free draining and Rplastic.

ii. Type 2 Pipe Bedding is used as directed by the Engineer to replace unsuitable
material encountered in the trench bottom.

Place Type 2 Pipe Bedding from the bottom of the Type 1 Bedding material to the
depth regired to adequately support the pipe.

Type 2 Bedding shall consist of granular material meeting the following

gradation:
Sieve Opening% Passing
3 Inch- 100
No. 4 0- 25
No. 8 01 10
iii. Pl ace in maximum 606 | iMeximemand compact

Dry Density as determined using AASHTE9® or ASTM D698.

iv. Embedment materials for bedding, haunching and initial backfill Classes |,
Il or lll, as described in ASTM D 2321, must be us@&ahckfill, must be
carefully compacted for all flexible pip&he proper strength pipe, must be
used with the specified bedding to support the anticipated load based on the
type of soil encountered, and potential gravater conditions.

v. All water entering the excavations or other parts of the work must be
removed util all the work has been completed. No sanitary sewer may be
used for the disposal of trench water, The Department must be contacted
immediately if either contaminated soil or contaminated groundwater is
encountered. If contamination is anticipated, eceatable plan for
handling and disposal must be submitted to the Department for approval.

vi.  Final backfill must be of a suitable material removed from the excavation
except where other material is specified. Debris, frozen material, clods or
stones largethan 8 inches, organic matter, or other unstable materials may
not be used for final backfill within foot of the top of the pipe. Final
backfill must be placed in such a manner as not to disturb the alignment of

the pipe.

Type A trench backfill used istreets and paved areas shall be placed in 8 inch
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lifts within 3 percent of optimum moisture content and compacted to at least 95
percent of maximum dry density determined by AASHTO T99 or by ASTM D698
or as recommended by a geotechnical engineer.

Type B tench backfill used for unpaved alleys, cultivated areas, borrow pits,
unimproved streets, or other unsurfaced areas shall be shall be placed in 8 inch
lifts within 3 percent of optimum moisture content and compacted to at least 90
percent of maximum drglensity determined by AASHTO T99 or by ASTM D698
or as recommended by a geotechnical engineer.

Type C trench backfill used in open and unimproved areas outside of the public
right-of-way shall be shall be placed in 12 inch lifts at densities equal teateg
than the densities of adjoining undisturbed soils.

4.1.3.9Testing Requirements

A.

20042012Edition

Thedesign enginedras the option of requiring deflection testingatfor a
portion offlexible pipe installations to assure the quality of construction.
Flexible pipe isa conduit that will deflect at least 2 percent without any
sign of structural distress. Deflection tests, when performed on PVC pipe,
must be conducted in accordance with ASTM D3034 and must satisfy
either of the following deflection limitations:

Minimum Period Minimum Mandrel
Between Trench Diameter as a Percent
Backfilling & Testing Inside Pipe Diameter
7 days 95.0
30 days 92.5

If deflection exceeds the specified limits, replacement or correction must be
accomplished in accordance witgjuirements in the approved

specifications.

The rigid ball or mandrel used for the deflection test must have a diameter
of at least 95 percent or 92.5 percent (depending on the time of test) of the
base inside diameter or average inside diameter ofipeedppending on

which is specified in the ASTM Specification, including the appendix, to
which the pipe is manufactured. The pipe must be measured in compliance
with ASTM D 2122 Standard Test Method of Determining Dimensions of
Thermoplastic Pipe and Riiys. Mandrels must have at least nine arms.

The test must be performed without mechanical pulling devices.

Deflection testing requirements for flexible pipe other tR8MC must be
determined by the design engineer.
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E. The installation of joints and the neaials used must be included in the
specifications. Sewer joints must be designed to minimize infiltration and
to prevent the entrance of roots throughout the life of the system.

F. Leakage tests must be specified. This may include appropriate water or low
pressure air testing. The testing methods selected should take into
consideration the range in groundwater elevations during the test and
anticipated during the design life of the sevBawers with active service
connections may be leak tested via videspaction.

G. The leakage exfiltration or infiltration may not exceed 200 gallons per inch
of pipe diameter per mile per day (0.019 m3/mm of pipe dia’km/day) for
any section of the system. An exfiltration or infiltration test must be
performed with a minimurpositive head of 2 feet (610 mm).

H. The air test must, at a minimum, conform to the test procedure described in
ASTM C-828-86 for clay pipe, ASTM C 924 for concrete pipe, UBH6-
90 low pressure test for PVC pipe. For other materials, test procedures
must ke approved by DEQ.

l. Service connections to the sewer main must be water tight and may not
protrude into the sewer. If a saddle type connection is used, it must be a
premanufactured device intended that is designed to join with the types of
pipe that aréo be connected. All materials used to make service
connections must be compatible with each other and with the pipe materials
to be joined. All materials must be corrosion proof resistant.

J. Where casing pipe is used to carry sewers at horizontal bosinggm
crossings, water line crossings and other locations, the pipe must conform
to the slope requirements of Section 33.4 (Slope), if necessary, and must be
rated for the structural and environmental conditions to which it will be
exposed. Theenginegru st provide supporting man
documentation and calculations as necessary to justify the type and size of
casing pipe proposed

4.1.3.10 Manholes
A. Location

Manholes must be installed: at the end of each sewer line; at all changes in
grade, size, or alnment; at all intersections; and at distances not greater
than 400 feet (122 m) faewers 15 inches (381 mm) or less in diameter;
and 500 feet (152 m) for sewers 18 inches (457 mm) to 30 inches (762
mm). Greater spacing may be permitted in larger sestgh®e discretion of

the reviewing authority.
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Distances up to 600 feet (183 m) may be approved where cleaning
equipment for the stated spacing is provided. Documentation must be
provided that such cleaning equipment is readily available and has the
cleaning capability stated. Cleanouts may be used only for special
conditions and may not be substituted for manholes or installed at the end
of laterals greater than 150 feet (46 m) in length

Cleanouts may not be used in place of manholes on mains of public
wastewater systems conveying raw wastewater but may be used in place of
manholes on lines conveying septic tank effluent. For systems conveying
septic tank effluent, manholes or cleanouts must be located at major
junctions of three or more pipes and sl limited to strategic locations

for cleaning purposes.

Drop Manholes

A drop pipe should be provided for a sewer entering a manhole at an
elevation of 24 inches (610 mm) or more above the manhole invert. Where
the difference in elevation between theoming sewer and the manhole
invert is less than 24 inches (610 mm), the invert should be filleted to
prevent solids deposition.

Drop manholes should be constructed with an outside drop connection.
Inside drop connections (when necessary) must beesktuthe interior
wall of the manhole and provide access for cleaning.

Due to the unequal earth pressures that would result from the backfilling
operation in the vicinity of the manhole, the entire outside drop connection
must be encased in concrete.

Flow Channel

When a smaller sewer joins a large one at a manhole, the invert of the
larger sewer should be lowered sufficiently to maintain the same energy
gradient. An approximate method for securing these results is to place the
0.8 depth point of both s&rs at the same elevation. Special consideration
should be given to minimizing turbulence when designing a flow channel
within a manhole where there is a change in pipe size.

The flow channel straight through a manhole should be made to conform as
closely as possible in shape and slope to that of the connecting sewers. For
pipes greater than 8 inches in diameter, the channel walls should be formed
or shaped to the full height of the crown of the outlet sewer in such a
manner to not obstruct maintenanceesgection or flow in the sewers. For
pipes 8 inches or less in diameter, the channel must be formed at least to
the spring line of the pipe. When curved flow channels are specified in
manholes, including branch inlets, or when entrance or exit losses are
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significant, minimum required slopes must be increased to maintain
acceptable velocities

A bench must be provided on each side of any manhole channel when the
pipe diameter(s) are less than the manhole diameter. The bench should be
sloped no less than lit2ch (13 mm) per foot (305 mm) (4 percent). A

lateral sewer, service connection, or drop manhole pipe may not discharge
onto the surface of the bench.

Manhole Construction

The minimuminsidediameter for manholes is 48 inches (1.22 m); larger
diametersare preferable for large diameter sewers. A minimum access
diameter of 22 inches (559 mm) must be provided.

Manholes must be of the poast concrete or pouréd-place concrete type.
Manholes must be waterproofed on the exterior-cAst concrete manke

sections manufactured in accordance with ASTM C 4B@8Mwith Section 16
rejection requirements made mandatory) are exempt from the exterior
waterproofing requirement. Manhole lift holes and grade adjustment rings must
be sealed with neshrinking motar or other material approved by the

Department.

Inlet and outlet pipes must be joined to the manhole with a gasketed flexible
watertight connection or any watertight connection arrangement that allows
differential settlement of the pipe and manhole wathke place.

Watertight manhole covers are to be used wherever the manhole tops may be
flooded by street runoff or high water. Locked manhole covers may be desirable
in isolated easement locations or where vandalism may be a problem.

The specificatios must include a requirement for inspection and testing for
watertightness or damage prior to placing into service.

Vacuum testing, if specified for concrete sewer manholes, must conform to the
test procedures described in ASTM C 1244,

Water testing willonly be allowed where groundwater is below the bottom of the
manhole during testing. Hydrostatic testing shall be conducted by sealing all pipe
penetrations to the manhole and filling the manhole to the top of the manhole cone
with water. Water may be add over a 24 hour period to compensate for losses

due to evaporation and absorption. Following the 24 hour saturation period any
loss of water within a 30 minute period shall be a failed test and the manhole must

be rejected.

Where corrosive conditions dudo septicity or other causes are anticipated,
consideration must be given to providing corrosion protection on the
interior of the manholes.
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Electrical equipment installed or used in manholes where hazardous
concentrations of flammable gases or vapoay e present must be
suitable for use under corrosive conditions and must comply with the
National Electrical Code requirements for Class 1, Group D, Division 1
locations. In addition, equipment located in the wet well must be suitable
for use under corgive conditions. Each flexible cable must be provided
with watertight seal and separate strain relief. A fused disconnect switch
located above ground must be provided for the main power feed. When
such equipment will be exposed to weather, it must meeethierements
for waterproof equipment in NEMA 3R or 4. A 110 volt power receptacle
to facilitate maintenance must be provided inside the control panel for lift
stations that have control panels outdoors. Ground fault interruption
protection must be provadi for all outdoor outlets.

4.1.4 Force Mains (Pressurized Sewers)

4.1.4.1At design pumping rates, a cleaning velocity of at least 2 feet per second (0.61
m/s) must be maintained. It is desirable to have cleaning velocities of at least 3 feet
per secondlhe maximunvelocity shall not exceed 8 feet per second for the
design pump rate.

Force mains in small grinder and effluent pump installations must be based on a
minimum design flow velocity of 2 feet per second and a minimum pipe diameter
of 1.5 inches.

4.1.4.2The minmum force main diameter for raw wastewater is 4 inches (102 mm),
except thatdr design flows of less than 5,000 gpd, the minimum force main
diameter is 2 inches (51 mm), if the pump is capable of passiigch 3phere or
grinder pumps are provided

4.1.4.3Materials

A. PVC or High Density Polyethylene (HDPE) sewer pipe will be allowed.

B. PVC sewer pipe must meet the requirements of ASTM D 3034, Schedule
40, or Schedule 80 and meet ASTM D 1785 and must be joined by an
integral bellandspigot joint with rubber elagmeric gasket or solvent
cement joints. When using ASTM D 3034, refolke bedding is required.

C. HDPE sewer pipe must meet the requirements of ASTM D3350, must meet
the minimum cell classification of 435400C as defined and described in
ASTM D3350, and mst be joined by an integral belhdspigot joint with
rubber elastomeric gasket or butt fusion weld.

4.1.4.4Pipe and joints must be equal to water main strength materials suitable for design
conditions. The force main, reaction blocking, and station pipind beudesigned
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to withstand water hammer pressures and associated cyclic reversal of stresses that
are expected with the cycling of wastewater lift stations. Surge protection
chambers should be evaluated.

4.1.4.5Transition connections to other materials mustiagle by adapter fittings or one
piece molded rubber couplings with appropriate bushings for the respective
materials. All fittings must be at least of equivalent durability and strength of the

pipe itself.

4.1.4.6An air relief valve must be placed at highmisiin the force main to prevent air
locking. Vacuum relief valves may be necessary to relieve negative pressures on
force mains.

4.1.4.7Force mains should enter the gravity sewer system at a point not mofief ttoan
(0.3 m) above the flow line of the receng manholeCorrosion protection for the
receiving manhole must be provided

4.1.4.8Force mains must be constructed to prevent freezing and must be buried a
minimum of 6 feet. Depths greater than 6 feet may be required where local
conditions dictate. If it is imossible to achieve sufficient burial depth, insulation
may be used to help prevent freezing. However, when proper depth cannot be
obtained, the engineer shall submit justification for the lesser depth and heat flow
calculations showing that the pipe wilbt freeze.

4.1.4.9Friction losses through force mains must be based on the Hazen and Williams
formula or other acceptable methods. When the Hazen and Williams formula is
used, the value for fACO must be 100 for
other snooth pipe materials such as PVC, polyethylene, lined ductile iron, etc., a
higher AC0 value not to exceed 120 may [

Both new and old pipe conditions must be evaluated, along with the various combinations
of operating pumps and minimuamd maximum flows, to determine the highest head and
lowest head pumpingonditions. Theeffects of highedischarge rates on selected pumps
and downstream facilitiasustbe considered.

4.1.4.10 Where force mains are constructed of material that might cagiderte
main to be confused with potable water mains, the force main must be
appropriately identified.

4.1.4.11 Leakage tests must be specified, including testing methods and leakage
limits.
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41412 Isolation valves must be used where force mains connect into a commen fo
main. Cleanouts at low points and chambers for pig launching and catching should be
considered for any force main to facilitate maintenance.

4.1.5 Alternative Collection Systems

4.1.5.1Alternative wastewater collection systems include pressurized sewersgaawi
wastewater from grinder pumps, pressurized or gravity sewers carrying effluent,
and combinations thereof.

Grinder pump (GP) systems use a macerating type pump to grind the waste into a
slurry, which is then pumped to a centralized sewer system for treatment. The
slurry enables smaller diameter pipelines to be utilized for the conveyance of
sewage. Grinder pumps are commonly used in conjunction with conventional
gravity collection systems where a particular service is located below the invert of
a gravity collection pipe or there is insufficient vertical drop between the structure
and the gravity pipe. Due to increased settling times associated with raw
wastewater that has passed through grinder pump stations, septic tank
sizing may need to be increased.

Septic tank effluent pump (STEP) systems utilize septic tanks and small diameter
force mains for the conveyance of wastewater. Septic tank effluent flows to a

pump vault where it is pumped to a centralized collection system. The removal of
solids in the septic tank at each service connection enables smaller diameter force
mains to be used. Solids must be removed from the septic tanks periodically. Since
the liquid conveyed in a STEP system is generally septic, odor and corrosion
issues for the denstream collection system may be a concern.

Pumping stations used for STEP systems must meet the requireméhespbdr

4.3

Small diameter gravity (SDG) systems utilize septic tanks and small diameter
sewer mains for the conveyance of wastewatea tentralized location for
treatment. The removal of solids in the septic tank at each service connection
enables smaller diameter pipelines to be used. Solids must be removed from the
septic tanks periodically. Since the liquid conveyed in an SDG systgemerally
septic, odor and corrosion issues for the downstream collection system may be a
concern.

Where SDG and STEP systems comprise a single collection system, the STEP
units must not create a backpressure in the SDG lines that negatively ingpacts f
in the gravity main under all flow conditions.

Standards of Chapters¥EffluentDistribution Systemsand Chapteb Septic
Tanks of thigCircularalso apply to alternative sewer systems. This chapter
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provides standards that are specific only teraklitive sewer systems and which
override any conflicting standards in the abosferenced chapters.

4.1.5.2Materialsand Design Considerations

A. All piping, valves, pumps and other alternative sewer system components must be
ASTM or ANSI/AWWA rated for wastewat applications. For small diameter
components (less than 40), the specifiec
200 psi. All system components mustdogstructed of material that is not readily
subject to corrosion by raw or septic wastewater &felta withstand the
pressures created during pressure cleaning.

B- Detection wires for locating buried pipe are recommended

O

Cleanouts, air release structures or valve access vaults located in traffic areas must
be designed to withstand normal traffic loadthout damage.

D. Service lines, mainlines, force mains, and all other system components must be
designed and constructed to prevent freezing. The minimum depth of bury must
not be less than 6 feet to the top of pipe for pressurized pipes. The minimum depth
of bury must not be less than 4 feet to the top of SDG pipe without justification by
the design engineer.

4.1.5.3Manholes and Cleanouts

A. The limited use of manholes is encouraged. Cleanouts can be used in place of
manholes at changes in grade, alignment, atltband of each line to minimize
infiltration, reduce odor potential, limit introduction of extraneous materials and
reduce cost. Manholes must be located at major junctions of three or more pipes
and limited to strategic locations for cleaning purpos#¥atertight manhole
covers are required for odor control and to limit inflow.

B. Manholes must be waterproofed tested for watertightness and should be of the
type, which has the base riser section cast with an integral floor. Manholes must
meet the requiremén of Section 34.6 (Watertightness) and Section 34.7
(Inspection and Testing).

C. Spacing of cleanouts and manholes depends upon cleaning capabilities. A
maximum of 600 feet for mechanically cleaned andleaned systems and a
maximum of 1000 feet for syems cleaned by pigging.

4.1.5.4Pump Station Desqgin Standards for Alternative Collection Stations

In addition to the requirements of this circular the following standards apply to
pump stations that pump septic tank effluent.

A. Pumps must be sized to pass thpested wastewater and for the proposed force
main diameter. Screens should be considered to protect the pump(s) from clogging
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B. Inlet pipes must be extended below the low water elevation in the wet well in order
to reduce turbulence and odors.

C. The lift staion wet well must have watertight covers for odor control and to limit
inflow.

D. A vent must be provided with odor control. The vent can be connected to
activated carbon, soil filters, or other odor control devices.

E. The force main sizing must be based upgdraulic requirements using a
minimum design velocity of 1.0 ft/sec based on a Ha¥dhams friction
coefficient of 130 to 140. The minimum pipe diameter for force mains is 1.5
inches.

F. Leakage tests must be specified including testing methods dadéhmits.

4.1.5.5Design Flow/Hydraulic Considerations

A. Peak design flow must be based upon water use records when available.
When water use records are not available the peak flow used in the pipeline design
must be based on tha@lowing equastion

Q = 20 + 0.50 where

O = Design peak flow, gpm
D = Homes served by the system

B. The Department may require that a hydraulic analysis (including pump head
calculations and pump curves) be submitted to verify that the system will function
as proposed.

4.1.5.6Small Diameter Gravity Sewer Design

A. Small diameter gravity (SDG) sewers may be used for septic tank effluent
only.

B. Hydraulic design must be based upon 1/2 to 3/4 full pipe at peak design
flow (Equation B.31). A minimum design velocity equal to 1 ft/secaa
Manning roughness coefficient of 0.013 must be used.

C. All SDG sewer piping must b&inch diameter pipe or larger

D. To minimize potential sources of infiltration, 20 foot minimum pipe lengths
and inline service fittings should be used.
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4.1.5.7Septic TankEffluent Pumps (STEP) and Grinder Pump (GP) Sewer Design

A. One STEP or GP unit must be provided per household. Where multiple
family dwellings or trailer courts are served,duplex pumps, each capable of
handling maximum flow must be provided

B. System hyduulic requirements for STEP systems must be based on a
minimum design velocity of 1.0 ft/sec, and a Ha¥#itliams friction
coefficient of 130 to 140. System hydraulic requirements for GP systems
must be based on 2ft/sec, and a Haaéhiams friction codficient of 120.

C. Pumping Units

1. STEP and GP units receiving wastewater from private sewers must
be provided with pumps and controls that are corrosion resistant
and are listed by Underwriters Laboratories, Canadian Standards
Association, or other approveesting and/or accrediting agency as
meeting the requirements for National Electric Code Class I,
Division 2 locations. Submersible pumps and motors must be
designed specifically for totally submerged operation and meet the
requirements of the National Etec Code for such units. In
addition, the design must provide for the pumps and motors to be
totally submerged at all times.

2. Pumping units must be activated by appropriate level control
switches. High and low level alarms will be required with audio
visual alarms recommended. Low level pump deactivation controls
must be provided. A control panel with appropriate circuit
protection and electrical safety devices must be used. The alarm
circuit should be separately wired from the pump circuit. All
applicable electrical codes must be satisfied. The power cables to
the pump must be designed for extiaxd usage. Electrical
components must be designed to facilitate maintenance of the
pumping unit. Wiring must be exterior to the residence for
maintenance yrposes.

3. Pipe fittings used should be commonly available. Appropriate
isolation, check, and air release valves must be used with ease of
maintenance in mMinEETEP and GP pumping equipment must be
serviceable from the surface without requiring operati@nsgnnel
to enter vaults, tanks or other enclosed spaces.

C. For systems served by a community water system, STEP and GP tanks must have a
minimum of 24 hours of storage within the tank. Storage volume is defined as the
vol ume bet ween t hndtheinventmof themfluénblines We t ¢ h
engineer must review historical records of the local power provider to determine if
the area has a history of prolonged power outages. Where such conditions exist,
additional storage requirements or a backup gemenady be required by the

Department.
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D. Inlet pipes to wet wells must be extended below the low water elevation in the wet
well in order to reduce turbulence and odors.

E. Each service line between the STEP or GP pump and the collection line must be a
minimum d 1-1/4 inch in diameter and have a gate or ball valve installed at the
main with a stem and riser to the surface. In addition, a minimum of two check
valves must be installed on STEP and GP service lines to prevent surcharge. A
check valve integral tather the STEP or GP pump may be one of the check
valves.

F. Sufficient mainline valves must be installed at locations to isolate portions of the
system and to ensure continuous operation for maintenance and repair.

G. Isolation valves must be placed upstm of where two mains intersect and at the
terminal end of the system to facilitate the future extension of the main. Valves
must also be installed at railroad crossings, bridge crossings, waterway crossings,
and long force main lengths.

H. STEP and GP sewe&must be installed with cleanouts (pig ports) at the end of each
line and at all line size changes to necessitate cleaning. Cleanouts must be
designed to launch a minimum 2 Ib/ftupolyfoam pig for scouring the pipelines.

L. Air relief valves must be pladeat high points to prevent air locking. Vacuum
relief valves may be necessary to relieve negative pressures on force mains. The
force main configuration and head conditions should be evaluated as to the need
for and placement of vacuum relief valves.

J. Wher air release devices are used, odor control such as activated carbon, soil
filters or other odor control must be provided.

K. Leakage tests must be specified including testing methods and leakage limits.
Pressure testing of service lines must be completddtiaé ball valve at the
mainline in the closed position. Pressure testing of the mainline must be
completed with the service line ball valves in the open position to verify the
effectiveness of check valves.

4.1.5.8Discharge to a Conventional Collection &y

Discharge to a conventional gravity system shall be by installing a wye on the
gravity main or by connection at a manhole. Drop manholes must not be used.
Discharge in a manhole must be accomplished by producing a laminar flow in the
manhole channel.

Whena STEP or GP system is connected to a conventional force main, the
engineer must provide hydrautalculations that demonstrate the system pump(s)
will operate across the expected range of head conditions.

4159 Corrosion Control
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If required by the remiving wastewater facility owner, the effluent must be conditioned to
reduce or eliminate the effects of hydrogen sulfide release. Conditioning may include
aeration or chemical addition.

4.15.10 Operation and Maintenance

All alternative systems must have an @i®n and maintenance plan in
accordance with Appendix D with the following additions:

A. A responsible authority must assume ownership, operation, and

maintenance of the alternative sewer system. This authority should also assume

control of servicing indilual contributing units or at least coordinating proper
servicing by the manufactureroés | ocal S €

B. The wastewater system entity must maintain spare pumps and a supply of
spare parts for both individual and central pumping units.

C. An overall system schematic plan showing the number of connections
contributing to each reach, pump stations with pump sizing information, pipe
routes and sizes, valve locations, etc.),

D. Routineinspection requirements and checklists, operation and maigtnan
responsibilities (including septic tank maintenance, odor control devices, etc.),

E. Cleaningstrategies, troublghooting, equipment and component contact
information, monitoring and sampling plan for operational purposes and permit
requirements, solidsandling plan, record keeping, operator safety (including
confined space entry and$lexposure issues), an emergency response plan, and
warranty information.

4.1.6 Collection System Setbacks

416.1 Stream Crossings

A. The top of all sewers entering or crossingasime must be at a sufficient
depth below the natural bottom of the stream bed to protect the sewer. In
general, the following cover requirements must be met:

1. One foot (0.3 m) of cover where the sewer is located in rock;

2. Three feet (0.9 m) of cover in @hmaterial. In streams with high
seasonal flows or streams with an alluvial foundation, more than
three feet9 0.9 m) of cover may be required. The engineer must
provide scour analysis to justify the bury depth in these cases; and
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3. In paved stream chagls, the top of the sewer should be placed
below the bottom of the channel pavement.

Less cover will be approved only if the proposed sewer crossing will not
interfere with the future improvements to the stream channel. Reasons for
requesting less covenust be provided in the project proposal.

Sewers located along streams must be located outside of the stream bed and
sufficiently removed from the stream bed to provide for future possible
stream widening and to prevent pollution by siltation duringsttotion.

The sewer outfalls, headwalls, manholes, gate boxes, or other structures
must be located so they do not interfere with the free discharge of flood
flows of the stream.

Sewers crossing streams should cross the stream as nearly perpendicular to
the stream flow as possible and must be free from change in grade. Sewer
systems must be designed to minimize the number of stream crossings.
Trenchless construction technologies should be considered for stream
crossings to avoid the impacts of open @ristruction.

Sewers entering or crossing streams must be constructed so they will remain

watertight and free from changes in alignment or grade. The use of a casing
pipe to carry the sewer is recommended. Crossings constructed of ductile
iron or PVC pipanust have restrained mechanical joints when not encased
in concrete. When a casing pipe is not utilized for PVC or HDPE pipe,
encasement in concrete is required. Material used to backfill the trench
must be stone, coarse aggregate, washed gravel, onwhenials that will

not readily erode, cause siltation, damage pipe during placement, or
corrode the pipe.

Valves must be provided at both ends of force main crossings so that the
section can be isolated for testing and repair. The valves must be easily
accessible, and not subject to flooding.

Construction methods that will minimize siltation and erosion must be
used.The design engineer shall include in the project specifications the
method(s) to be employed in thestallationof sewers in or near s@ams.

Best management practices (BMP's) must be utilized during construction.
Such methods must provide adequate control of siltation and erosion by
limiting unnecessary excavation, disturbing or uprooting of trees and
vegetation, dumping of soil or dehr pumping of siladen water into

the stream. Specifications must require that cleanup, grading, seeding and
planting or restoration of all work areas begin immediately after the
construction has been completed. Exposed areas may not remain
unprotectedor more than seven daydny work proposed in streams,




4.1.6.2

4.1.6.3
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wetlands, floodplains, and other water bodies will require a permit from the
appropriate regulatory authority. One or more of the following permits may
be required: a 124 permit, issued by the MoatBepartment of Fish,
Wildlife and Parks; 318 Permit issued by DEQ; a 310 Permit issued by the
Local Conservation District; a 404 Permit issued by the Corps of
Engineers; a Navigable Rivers Land Use License issued by the DNRC; a
Floodplain Permit issued lifife DNRC or Local Floodplain Administrator.
Other permits not listed here may be required.

Aerial Crossings

Sewers supported by piers across ravines or streams will be allowed only
when it can be demonstrated that no other practical alternative exists.

Support must be provided for all joints in pipes utilized for aerial crossings.
The supports must be designed to prevent frost heave, overturning, and
settlement. Precautions against freezing, such as insulation and increased
slope, must be provided. Expsion jointing must be provided between
aboveground and belowground sewers. Where buried sewers change to
aerial sewers, special construction techniques must be used to minimize

frost heaving.

For aerial stream crossings, the impact of flood waters abdsdmust be
considered. The bottom of the pipe should be placed no lower than the
elevation of the 50 year flood. Ductile iron pipe with mechanical joints is
recommended.

Valves must be provided at both ends of force main crossings so that the
section @n be isolated for testing and repair. The valves must be easily
accessible, and not subject to flooding.

Where sewers crossing streams are to be attached to bridge structures, the
bridge owner must provide written approval that this approach will not
structurally impair the bridge and is acceptable to the owner. The sewer
must be attached to the bridge in a manner that protects it from vandalism
and provides support as defined above for pier crossing systems. This
documentation must be provided with thesign submittal.

Protection of Water Supplies

When wastewater sewers are proposed in the vicinity of any water supply
facilities, requirements dircularDEQ 1,CircularDEQ 3 and ARMTitle

17 chapter 38hould be used to confirm acceptable isolatistances.
Sewers may not be located within 100 feet of a public water supplpwell
within 50 feet of all other wells
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B. There may not be any physical connections between a public or private
potable water supply system and a sewer, or appurtetizateeould
permit the passage of any wastewater or polluted water into the potable
supply. A water pipe may not pass through or come in contact with any part
of a sewer manhole.

C. All existing waterworks units, such as basins, wells, or other treatment
units, within 100 feet$1 m) of the proposed sewer must be shown on the
engineering plans.

4.1.6.4 Relation to Water Mains

A. Horizontal Separain (Parallel Installation) Water mains must be laid at
least 10 feet horizontally from any existing or proposed gravity samtary
storm sewer, septic tank, or subsoil treatment sysidm. distance must be
measured edge to eddEthe proper horizontal separation as described
above cannot be obtained, the design engineer shall submit a request for a
deviation along with a desption of the problem and justifying
circumstances. If the deviation is granted, the sewer must be designed and
constructed with the following minimum conditions:

1. Sewers must be constructed of ghip or mechanical joint pipe
complying with public waterupply design standards (DEQ 1) and be
pressure tested to minimum 150 psi to assure watertightness, and,

2. Sewer services utilizing thne fittings and extending to at least
property lines must be installed and tested within 10 feet of the
encroachment. Slales are not acceptable

B. Vertical SeparationSewer mains crossing water mains _must be laid with
a minimum vertical separation distance of 18 inches between the outside of
the water main and the outside of the sewer. This must be the case where
the waer main is either above or below the sewer. The crossing must be
arranged so that the sewer joints will be equidistant and as far as possible
from the water main joints. Where a water main crosses under a sewer,
adequate structural support must be providedhe sewer to maintain line
and grade and to prevent damage to the water main.

If the proper vertical separation as described above cannot be obtained, the
design engineer may design the crossing with the following minimum
conditions:

1. Vertical sepaation at crossings between water and sewer
mains must be at least 6 (six) inches.

2. Sewers must be constructed of ship or mechanical joint pipe
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complying with public water supply design standards (DEQ 1) and be
pressure tested to minimum 150 psi to assvatertightness.

3. At crossings, one standard length of new pipe must be centered at
approximately a 90 degree angle in respect to the existing pipe.

4. Sewer services utilizing thne fittings and extending to at
least property lines must be installed &ested within 10 feet of the
crossing. Saddles are not acceptable.

5. Either the water or sewer main must be encased in a
watertight carrier pipe which extends 10 feet (3m) on both sides of the
crossing or the mains must be encased in a minimum of 6sim¢he
flowable fill for a minimum of 10 feet each side of the crossing pipes.

If the minimum 6 (six) inch separation is not viable, the water line must be
relocated, and vertical separation at crossings between water and sewer
mains must be at least 18dkieen) inches
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4.2 PUMPING SYSTEMS

42.1 General

This chapterdescribes pumping systems and appurtenances for both raw wastewater and

effluent.

4.2.2 Raw Wastewater Pumping Stations

4.2.2.1The standards in Section 4.2.2 apwijull to pumping stations receivimaw

wastewater that have design flow rates of 5,000 gpd or greater.

4.2.2.2Thestandardsn Section 4.2.2pply to pumping stations receivinaw wastewater

that have design flow rates less than 5,000 gpd, with the following exceptions.

A.

Pumps must be capablemHssing spheres of at least 2 inches in diameter,
or grinder pumps capable of handling raw wastewater must be provided.

Submersible pumps and motors must be designed specifically for totally
submerged operation and must meet the requirements of thedlation
Electric Code for such units. In addition, the design must provide for the
pumps and motors to be totally submerged at all times.

Multiple pumps are not required.

Pump suction and discharge piping may be less than 4 inches in diameter.

4.2.2.3Location, Sadty, and Access

A.
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Wastewater pumping station structures and electrical and mechanical
equipment must be protected from physical damage by the 100 year flood.
Wastewater pumping stations should remain fully operational and
accessible during the 25 year flodRkegulations of state and federal
agencies regarding floodplain obstructions must be followed.

The pumping station must be readily accessible by maintenance vehicles
during all weather conditions. The facility should be located off the traffic
way of steets and alleys. It is recommended that security fencing and
access hatches with locks be provided.

Adeguate provision must be made to effectively protect maintenance
personnel from hazards. Equipment for confined space entry in accordance
with OSHA the State of Montana Department of Labor and Indasity,
regulatory agency requirements must be provided for all wastewater
pumping stations.
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Dry wells and valve vaults, including their superstructure, must be
separated from the wet well. Common walls méstiastight.

Provision must be made to facilitate removing pumps, motors, and other

mechanical and electrical equipment. Individual pump and motor removal

must not interfere with the continued operation of remaining pumps.

Suitable and safe means of assfr persons wearig setfontained
breathing apparatusust be provided to dry wells, and to wet wells .

For builtin-place pump stations, a stairway or ladder to the dry well must
be provided with rest landings at vertical intervals not to excedgeet 2

(3.7 m). For factorpuilt pump stationsver 15 feet (4.6 m) deep, rigidly
fixed landings must be provided at vertical intervals not to exceed 10 feet
(3. m). Where a landing is used, a suitable and rigidly fixed barrier must be
provided to prevent aindividual from falling past the intermediate landing
to a lower level. A manlift or elevator may be used in lieu of landings in a
factory-built station, provided emergency access is included in the design.
Where ladders are used, adherence to fedeetlyssthndards is mandatory.

4.2.2.4Design

A.

Where high groundwater conditions are anticipated, buoyealculations
for the wastewater pumping station structures must be considered and, if
necessary, adeguate provisions must be made for protection.

Wastewatepumping stations must be constructed with materials that are
capable of withstanding prolonged exposure to hydrogen sulfide and other
corrosive gases, greases, oils, and other constituents frequently present in
wastewater. This is particularly importanttire selection of metals and
paints. Contact between dissimilar metals should be avoided. If dissimilar
metals are used, construction methods must minimize galvanic action
through other means.

4.2.2 5Pumps and Pneumatic Ejectors

A.
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Multiple pumps or ejector unitaust be provided. Where only two units

are provided, they must be of the same size. Units must have capacity such
that, with any unit out of service, the remaining units will have capacity to
handle the design peak hourly flow.

Pumps handling combined wewater must be preceded by readily
accessible bar racks to protect the pumps from clogging or damage. Where
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a bar rack is provided, a mechanical hoist must also be provided. Where the
size of the installation warrants, mechanically cleaned and/or dépheat
racks must be provided.

Pumps handling separate sanitary wastewater from 30 inch (762 mm) or
larger diameter sewers must be protected by bar racks meeting the above
requirements. Appropriate protection from clogging must also be
considered for smalumping stations.

Pumps handling raw wastewater must be capable of passing spheres of at
least 3 inches (76 mm) in diamexcept for grinder pumps which must be
capable of passing spheres of at least 1 inch (25.4 mm) in diarRet®p
suction and disharge pipingnust be at least 4 inches (102 mm) in
diameterexcept for grinder pumps, openings must meet the pump
manufacturers requirements for the expected wastewater.

The pump must be placed so that under normal operating conditions it will
operateunder a positive suction head, except as specified for suction lift

pumps.

Electrical systems and components (e.q., motors, lights, cables, conduits,
switch boxes, control circuits, etc.) in raw wastewater wet wells, or in
enclosed or partially enclosegaces where hazardous concentrations of
flammable gases or vapors may be present, must comply with the National
Electrical Code requirements for Class | Group D, Division 1 locations. In
addition, equipment located in the wet well must be suitable fonner
corrosive conditions. Each flexible cable must be provided with watertight
seal and separate strain relief. A fused disconnect switch located above
ground must be provided for the main power feed for all pumping stations.
When such equipment will lexposed to weather, it must meet the
requirements for weatherproof equipment in NEMA 3R or 4. A 110 volt
power receptacle to facilitate maintenance must be provided inside the
control panel for lift stations that have control panels outdoors. Ground
fault interruption protection must be provided for all outdoor outlets.

Each pumpnust have an individual intake. Wet well and intake design
must avoid turbulence near the intake and prevent vortex formation.

A sump pump equipped with dual check valves nvegprovided in the dry
well to remove leakage or drainage, with discharge above the maximum
high water level of the wet well. Water ejectors connected to a potable
water supply will not be approved. All floor and walkway surfaces should
have an adequateogle to a point of drainage. Pump seal leakage must be
piped or channeled directly to the sump. The sump pump must be sized to
remove the maximum pump seal water discharge that would occur from a
pump seal failure. An alarm must be activated upon sump [eifage.
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l. The pumps and controls of main pumping stations especially pumping
stations operated as part of the treatnf@eitity should be selected to
operate at varying delivery rates. Insofar as is practicable, such stations
should be designed to delivas uniform a flow as practicable in order to
minimize hydraulic surges. The station design peak hourly flow capacity
must be designed to handle the peak hourly flow and must be adequate to
maintain a minimum cleaning velocity of 2 feet per second (0.6} im/
the force main.

J. Control float tubes, bubbler lines, or other controls should be losatas!
not to be unduly affected by turbulent flows entering the well or by the
turbulent suction of the pumpBubbler type level monitoring systems
must inclue dual air compressors. Provision must be made to
automatically alternate the pumps in use. Suction lift stations must be
designed to alternate pumps daily instead of each pump cycle to extend the
life of the priming equipment.

4.2.2.6Valves
A. Shutoff valves mst be placed on the suction line of dry pit pumps.
B. With the two exceptions of screw pumps and short discharge lines (10 feet

or less), shutoff and check valves must be placed on the discharge line of
each pump The check valve must be located betweeshtiteff valve

and the pump. Check valves must be suitable for the material being
handled and must be placed on the horizontal portion of discharge piping,
except for ball checks, flapper swing check valves, or flexible disk check
valves (body seat conatited at an angle of 45 degrees to the flow line),
which may be placed in the vertical run. Valves must be capable of
withstanding normal pressure and water hammer.

C. All shutoff and check valves must be operable from the floor level and
accessible for matenance. Outside levers are recommended on swing
check valves.

4.2.2.7Wet Wells

A. Where continuity of pumping station operation is critical, consideration
should be given to dividing the wet well into two sections, properly
interconnected, to facilitate repaand cleaning.

B. Pump stations must be designed to operate under the full range of projected
system hydraulic conditiongnd should have the flexibility to accommodate
projectphasing if proposed.

The design fill time and minimum pump cycle time mustobesidered in sizing
the wet well. The effective volume of the wet well must be based on design
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average flow and a filling time not to exceed 30 minutes unless the facility is
designed to provide flow equalization. The pump manufacturer's duty cycle
recanmendations must be utilized in selecting the minimum cycle time. When
the anticipated initial flow tributary to the pumping station is less than the design
average flow, provisions should be made so the fill time indicated is not exceeded
for initial flows. When the wet well is designed for flow equalization as part of a
treatmenplantfacility, provisions should be made to prevent septicity.

For constant speed pumps, the minimum volume between pump on and pump off
levels can be calculated using

t = minimum time between pump starts (minutes)

V = wet well volume (gallons)

Q = pump capacity (gallons per minute)

B.

The wet well floor must have a slope of at least 1 to 1 to the hopper bottom.
The horizontal area of thepper bottom may not be greater than necessary
for proper installation and function of the inlet.

4.2.2.8Safety Ventilation

A.

20042012Edition

Covered wet wells must have provisions for air displacement such as an
inverted "|" tube or other meaitisatvents to the outside.

Adeqguate ventilation must be provided for all pump stations. Where the dry
well is below the ground surface, permanent mechanical ventilation is
required. If screens or mechanical equipment requiring maintenance or
inspection are located in the wet well, pereraty installed ventilation is
required. There may not be any interconnection between the wet well and
dry well ventilation systems.

In dry wells over 15 feet (4.6 m) deep, multiple inlets and outlets are
desirable. Dampers should not be used on exhafigsh air ducts and
fine screen or other obstructions in air ducts should be avoided to prevent

clogqing.

Switches for operation of ventilation equipment should be marked and
located conveniently. All intermittently operated ventilation equipment
must ke interconnected with the respective pit lighting system.

Consideration should be given also to automatic controls where intermittent
operation is used. The manual lighting/ventilation switch must override the
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automatic controls. For a twgpeed ventilgon system with automatic
switch-over and gas detection equipment, consideration should be given to
increasing the ventilation rate automatically in response to the detection of
hazardous concentrations of gases or vapors.

The fan wheel should be fabaited from nossparking material. Automatic
heating and dehumidification equipment must be provided in all dry wells.

Wet well ventilation may be either continuous or intermittent. Ventilation,
if continuous, must provide at least 12 complete air chapgekour; if
intermittent, at least 30 complete air changes per hour must be provided.

Air must be forced into the wet well by mechanical means rather than
exhausted from the wet wellhe air change requirements must be based
on 100 percent fresh alPortable ventilation equipment must be provided
for use at submersible pump stations and wet wells with no permanently
installed ventilation equipment.

Dry well ventilation may be either continuous or intermittent. Ventilation,
if continuous, must providat least 6 complete air changes per hour; if
intermittent, at least 30 complete air changes per hour must be provided.

A system of two speed ventilation with an initial ventilation rate of 30
changes per hour for 10 minutes and automatic switch ovecharges
per hour may be used to conserve heat.

Suitable devices for measuring wastewater flow should be considered at all
pumping stations. Indicating, totalizing, and recording flow measurement
and voltage/ampere metaraist be provided at pumping stetts with a

1200 gpm (76 L/s) or greater design peak flow. Elapsed time meters must
be provided for all pumps. Flow meters must be installed when
recommended by the manufactuimpressure gage should be provided.

There may not be any physical connecti@tween any potable water

supply and a wastewater pumping station that under any conditions might
cause contamination of the potable water supply. If a potable water supply
is brought to the station, either a combination of a break tank, pressure
pump, ad pressure tank must be used, or a backflow preventer device or
assembly must be installed. Water must be discharged to the break tank
through an air gap at least 6 inches (15.2 cm) above the flood line or the
spill line of the tank, whichever is higherirAjaps and backflow preventer
valves must be constructed in accordance with Montana statutes and rules.

A sign must be permanently posted at every hose bib, faucet, hydrant, or
sill cock located on the water system beyond the break tank or approved
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backiow preventer valve or assembly to indicate that the water is not safe

for drinking.

4.2.2.9Suction Lift Pump Station

A.

4.2.2.10

20042012Edition

Suction lift pumps must be of the selfiming or vacuurpriming type and

must meet the applicable requirementthas chapterSuctionlift pump

stations using dynamic suction lifts exceeding the limits outlined in the
following sections may be approved upon submission of factory
certification of pump performance and detailed calculations indicating
satisfactory performance under the propogsgrating conditions. Such
detailed calculations must include static suctitiras measured from "lead
pump off" elevation to center line of pump suction, friction, and other
hydraulic losses of the suction piping, vapor pressure of the liquid, altitude
correction, required net positive suction head, and a safety factor of at least

6 feet (1.8 m).

Selfpriming pumps must be capable of rapid priming and repriming at the
"lead pump on" elevation. Such seliming and repriming must be
accomplished automaglly under design operating conditions. Suction
piping should not exceed the size of the pump suction and may not exceed
25 feet (7.6 m) in total length. Priming lift at the "lead pump on" elevation
must include a safety factor of at least 4 feet (1.Zram) the maximum
allowable priming lift for the specific equipment at design operating
conditions. The combined total of dynamic suction lift at the "pump off"
elevation and required net positive suction head at design operating
conditions may not exceét? feet (6.7 m).

Vacuumpriming pump stations must be equipped with dual vacuum pumps
capable of automatically and completely removing air from the sulition
pump. The vacuum pumps must be adequately protected from damage due
to wastewater. The comigd total of dynamic suctielift at the "pump

off" elevation and required net positive suction head at design operating
conditions may not exceed 22 feet (6.7 m).

The pump equipment compartment must be above grade or offset and must
be effectively isolaté from the wet well to prevent the humid and

corrosive sewer atmosphere from entering the equipment compartment.
Wet well access may not be through the equipment compartment and must
be at least 24 inches (610 mm) in diameter. Gasketed replacement plates
must be provided to cover the opening to the wet well for pump units
removed for servicing. Valving may not be located in the wet well.

Submersible Pump Station
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Submersible pump stations must meet the applicable requireméhis of
chapterSubmerdile pumps and motors must be designed specifically for
raw wastewater use, including totally submerged operation during a portion
of each pumping cycle, and must meet the requirements of the National
Electrical Code for such units. An effective methoddtedt shaft seal
failure or potential seal failure must be provided.

. Submersible pumps must be readily removable and replaceable without

dewatering the wet well or disconnecting any piping in the wet well.

. Electrical supply, control, and alarm circuitsish be designed to provide

strain relief and to allow disconnection from outside the wet well.
Terminals and connectors must be protected from corrosion by location
outside the wet well or through use of watertight seals. If located outside,
weatherproof @guipment must be used.

. The motor control center must be located outside the wet well, be readily

accessible, and be protected by a conduit seal or other appropriate measures
meeting the requirements of the National Electrical Code, to prevent the
atmosphee of the wet well from gaining access to the control center. The

seal must be located so that the motor may be removed and electrically
disconnected without disturbing the s##hen such equipment is exposed

to weather, it must meet the requirements dadittverproof equipment

NEMA 3R or 4

. Pump motor power cords must be designed for flexibility and serviceability

under conditions of extra hard usage and must meet the requirements of the
National Electrical Code standards for flexible cords in wastewatep pu
stations. Ground fault interruption protection must be used-emdegize

the circuit in the event of any failure in the electrical integrity of the cable.
Power cord terminal fittings must be corrost@sistant and constructed in

a manner to prevetie entry of moisture into the cable, must be provided
with strain relief appurtenances, and must be designed to facilitate field

connecting.

. Valves required under Sectidr?.2.6must be located in a separate valve

chamber. Provisions must be made togeenor drain accumulated water
from the valve chamber. Valve pits may be dewatered to a wet well
through a drain line with a gas or water tight valve. Check valves that are
integral to the pump need not be located in a separate valve chamber
provided thathe valve can be removed from the wet weklccordance

with Section 4.2 3.

Screw Pump StationsSpecial Considerations

Screw pumps must meet the applicable requiremerikdso€hapter
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B. Covers should be provided.

C. A positive means of isolatinmdividual screw pump wells must be provided.

D. Submerged bearings must be lubricated by an automated system without pump

well dewatering

Alarms

Alarm systems with a backup power source must be provided for pumping
stations. The alarm must be activatedmupower failure, sump pump

failure, high and low wet well level, pump failure, unauthorized entry, or
any cause of pump station malfuncti®@naft seal failure, moisture and
thermal sensors shall be provided on submersible pump mB&atandant
low-level alarms should be considered in high hazard environments
Pumping station alarms, including identification of the alarm condition,
must be transmitted (via telemetry) to a municipal facility that is staffed 24
hours a day. If such a facility is not awdile and a 24hour holding

capacity is not provided, the alarm must be transmitted to municipal offices
during normal working hours and to the home of the responsible person(s)
in charge of the lift station during effuty hours. Audievisual alarm
systemswith a selfcontained power supply may be acceptable in some
cases in lieu of a transmitting system outlined above, depending upon
location, station holding capacity and inspection frequency.

Emergency Operation

. The objective of any emergency operati®io prevent the discharge of

raw or partially treated wastewater to any waters and to protect public
health by preventing baakp of wastewater and subsequent discharge to
basements, streets, and other public and private property.

. Emergency pumping cability is required unless esystem overflow

prevention is provided by adequate storage capacity. Emergency pumping

capability may be accomplished by connection of the station to at least two

independent utility substations, or portablggermanenintemal
combustion engine equipmehatwill generate electrical or mechanical
energy, or by portable pumping equipment. Such emergency standby
systems must have sufficient capacity to start up and maintain the total
rated running capacity of the station. iéer from the force main with rapid
connection capabilities and appropriate valvimgstbe provided for all lift
stations to hook up portable pumps.

. For use during possible periods of extensive power outages, mandatory

power reductions, or emergency cdiwhs, consideration should be given
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to providing a controlled, higlevel wet well overflow to supplement
alarm systems and emergency power generation in order to prevent backup
of wastewater into basements, or other dischaiggsnay cause severe
adwerse impacts on public interests, including public health and property
damage. Where a high level overflow is utilized, it will be necessary to
install a storage/detention tank, or basin, which must be made to drain to
the station wet welllt is recommendd that a minimum of one hour of
storage be provided for peak flow conditions. The reviewing authority may
require different storage requirements based on site specific conditions.

D. General Emergency Equipment Reguirements

I. These general requirements apial all internal
combustion engines used to drive auxiliary pumps,
service pumps through special drives, or electrical
generating equipment.

a. The engine must be protected from operating
conditions that would result in damage to
equipment. Unless continuooswnual
supervision is planned, protective equipment
must be capable of shutting down the engine
and activating an alarm on site and as provided
in Section 42.11 Protective equipment must
monitor for conditions of low oil pressure and
overheating, excehat oil pressure monitoring
is not required for engines with splash
lubrication.

b. The engine must have adequate rated power to
start and continuously operate under all
connected loads.

C. Reliability and ease of starting, especially
during cold weather cdalitions, should be
considered in the selection of the type of fuel.

d. Design and installation of fuel storage tanks
and pipingmnust comply with all state and
federal standards.

e. The engine must be located above grade with
adequate ventilation of fuel vapors and exhaust
gases.

f. All emergency eqguipment must be provided

with instructions indicating the need for reqular
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starting and running of such units at full loads.

Emergency equipment must be protected from
damage at the restoration of reqular electrical

power,

EngineDriven Pumping Equipment

In addition to the general emergency ipgent

requirements in Section22.12.0 these requirements

apply to permanenthinstalled or portable engine

driven pumping equipment.

Enginedriven pump(s) must meet the design
pumpingrequirements unless storage capacity is
available for flows in excess of pump capacity.
Pumps must be designed for anticipated operating
conditions, including suction lift if applicable.

The engine and pump must be equipped to provide
automatic stattp and operation of pumping
equipment unless manual stag and operation is
justified. Provisions must also be made for manual

startup.

Where manual stattp and operation is provided or
where part or all of the engitdFiven pumping
equipment is portablsufficient storage capacity

and an alarm system must be provided to allow time
for detection of pump station failure and
transportation and hookup of the portable

equipment.

EngineDriven Generating Equipment

In addition to the general emergency equemm

requirements in Sectioch2.2.12.0 these requirements

apply to permanenthnstalled or portable engine

driven generating equipment.

a.

Generating unit size must be adequate to provide
power for pump motor starting current and for
lighting, ventilation,and other auxiliary equipment
necessary for safety and proper operation of the lift
station
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b. The operation of only one pump during periods of
auxiliary power supply must be justified. Such
justification may be made on the basis of the design
peak hourly lbws relative to singgpump capacity,
anticipated length of power outage, and storage

capacity.

C. Special sequencing controls must be provided to start
pump motors unless the generating equipment has
capacity to start all pumps simultaneously with
auxiliary equipment operating.

d. Provisions must be made for automatic and manual
startup and load transfer unless only manual siprt
and operation is justified. The generator must be
protected from operating conditions that would result
in damage to equipmerfrovisions should be
considered to allow the engine to start and stabilize
at operating speed before assuming the load. Where
manual startip and transfer is justified, storage
capacity and alarm system must meet the
requirements of Sectio#.2.2.12.Dii.e

e. Where portable generating equipment or manual
startup and transfer is provided, sufficient storage
capacity and an alarm system must be provided to
allow time for detection of pump station failure and
transportation and connection of generating
equpment. The use of special electrical connections
and double throw switches is recommended for
connecting portable generating equipment.

iv. Independent Utility Substations

Where independent substations are used for emergency power,
each separate substation and its associated transmissiamlisies
be capable of starting and operating the pump stations at its rated

capacity

42214 Operation and Maintenance

All raw wastewater pumping stations must have an operation and maintenance plan in
accordace with appendix D with complete set of operational instructions, including
emergency procedures, maintenance schedules, tools and such spare parts as may be

necessary.
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4.2.3 Effluent Pumping Stations

Effluent pumping stations procegsrtially tredged wastewater from @imary, advanced

or other treatment facility.

4231

Effluent Pumping Stationsof Public S§/stems

Wastewater pumping stations receivaffuentfrom public sewers must meet the

requirements ofectiond.2.2 with the followingexceptions

A.

Pumps other than those capable of passing spheres of at least 3 inches in
diameter are acceptable. Screens should be considered where this type of

pump is used.

The inlet pipe must be extended below the low water elevation in the wet
well in order toreduce turbulence and odors.

The lift station wet well cover must be watertight for odor control.

A vent must be provided with odor control. The vent can be connected to a
buried gravel bed or to a charcoal filter.

Materials in the wet well must be pected from corrosion. Stainless steel,
plastic, or bronze materials are recommended.

4.2.3.2Effluent Pumping Stationfor Individual, Sharedand MultipleUser §stems

Wastewater pumping stations receivaffuentfrom individual and multipleuser

systemsnug meet the following criteria.

A.

20042012Edition

Wastewater pumping stations mbst provided with effluent pumps,

controls and wiring that are corrostoesistant and listed by Underwriters
Laboratories, Canadian Standards Association, or other approved testing
and/or acrediting agency as meeting the requirements for National Electric
Code (NEC) Class I, Division 2 locations. An audible or visible alarm must
be provided to indicate failure of the system.

In lieu of meeting the requirements for NEC ClasPBilision 2locations,
pumpingstations receiving effluent from five or less living units oron
public commerciatinits may use submersible pumps and motors designed
specifically for totally submerged operation with controls and wiring that
are corrosiofresistant ad meet the requirements of the National Electric
Code.




Circular DEQ 4

Pager2 of 205
Pumpingtanks or vaultsnust have audiwwisual alarmgor high and low
water levels. Low level pump deactivation controls must be provided.

B. Pumping Stationt/sed to Dos&ubsurface Absorption Seshs

i Dosingincludes both gravity dosinmp a distribution box
drop boxor manifoldand pressure distributighrough a
manifold to a subsurfacgsorptiorsystem

il. Pressure distribution should be utilized whenever practical
and must be utilized whendhdesign wastewater flow
requires an effective length of more than 500 lineal feet or
1000 square feet of distribution lines. The effective length
of the absorption area is the actual length of the trench or
bed,calculatedorior to anyappliedreductionsandwhich
cannot exceed the length of the pipe by more tharhatfe
the orifice spacing.

iii. Dosingmust be accomplished through the use of pumps.
Pumps must be sized for tHestributionsystem and
justification for the pump selected included for review.
may-be-accomplished-with-either pumps-or-siphdfs.
gravity-dosed-systems.-the volume of each-dose-must be at
least-equalto75percentof the-internal-volumeof the
distributionlines-being-dosed.

iv. The dose volume of a pressure distribution systerst ine
equal to the drained volume of ttransport pipépipe
leadingfrom-the septic tank-ordose-tank-to-the distribution
lines) and manifold, plus a volume that should be 5 to 10
times the net volume of the distribution pipe. Where the
system is desited to operate on a timer, more frequent,
smaller doses may be used. The minimum dose volume
muststill be equal to the drained volume of thensport
pipeand manifold, plus a volume equal to at least two times
the distribution pipe volume. Where tisare used,
additional controls are necessary to prevent pump operation
at lowwater levelFor gravitydosed systems, the volume of
each dose must be at least equal to 75 percent of the internal
volume of the distribution lines being dosed.

V. The pressurdistribution pipe must be at least Schedifle
PVC or high density polyethylene (HDP#®ith a minimum
pressure rating of 160 psind-allAll fittings must be
pressure ratetb the pipeand-atleastClass-160-Schedule
40-PVCpipe The pipe must have agle row of orifices
1/8-inch diameter or larger in a straight line. Design must
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include orifices to allow for drainage of the pipe and to
allow air to be expelled from the pipe. Maximum orifice
spacing must be 5 feet. The size of the dosing pusmg@s
siphonsmust be selected to provide a minimum pressure of
2.2 1 psi (523 feet of head) at the end of each
distribution line. For orifices smaller than 3fit&h, the
minimum pressure must be 4316 psi (105- feet of head)
at the end of each digiiution line-pipe.

The-duration-of each-discharge-may-notexceed-15-minutes
to-promote-uniform-distributianA hydraulic analysis
demonstrating uniform distribution must be provided for all
pressuredosed systems. The analysis must show no greater
than10 percent variation in distribution of dose across the
entireabserptiordistribution systenersand-filter/sand
mound-or-hydraulic zone-of absorption-system-or sand
filter/sand-mound Pressure dosed systems installed on a
sloping site must include mes for controlling pressure
differences caused by varying distribution pgbevations
across the entire absorption area

Cleanouts must be provided at the end of every lateral. The
cleanouts must be within 6 inches of finished grade and
should be madwith either a lonesweep elbow or two 45
degree bends. A pressure distribution system designer
design-engineanay specify the use of capped ends that are
replaced after flushing if, ithe designer'spinion, this is a
more feasible option than long swegeanouts. A metal
location marker or plastic valve cover must be provided for
each cleanout.

a.Dosing tanks

1. Dose tank volumes are not to be included in
primary, advanced or other required tank volumes.

2. The reserve storage volume of the dosing
tanksygemmust be at least equivalent to 25 percent
of thesubsurface distribution systesesign flow. If

a duplex pump station is used where each pump
doses the entire distribution system, thére reserve
storagevolume of the dosintanksystemmay be
reducel. Thereserve storage volume is computed
from the highlevel alarm. If the specified pump
requires submergence, the tank must also include
adequate liquid capacity for pump submergence and
the dose volume. The required volume of the dosing
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tank must nobe considered as any portion of the
required volume of the septic tank.

3. The dosing tank must be separated from the
septic tank by an air gap to eliminate the possibility
of siphoning from the septic tank. Dosing tanks
must be provided with access patsficiently large

to maintain the tank and pumps. Pumps, valves, and
other apparatus requiring maintenance must be
accessible from the surface without entering the tank
or be located in a dry tank adjacent to the wet
chamber. The system designer muesignate tank
depth and riseneightprior to installation. Adequate
provision must be made to effectively protect
maintenance personnel from hazards. If applicable,
equipment for confined space entry in accordance
with OSHA and regulatory agency requirartse

must be provided.

4. Dosing tanks must meet the material
requirements for septic tanks and must be watertight.
Dosing-tanks-utilizing-pumps-must-meet the
requirements-of Section6.6.3

High-water alarms must be provided for all dosing

Dosed-systems-usinga-siphon-should-have-a dose
counter-installed-tocheck forcontinbed-function of

the-siphen.

Pressure distribution systems must be fielsted to verify

that the pressure across the entire absorption field does not
vary by greater than 10%4niform-distribution—which-s
typreathy-done-by-atest showing-approxmately-equal-squirt
height
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43 EFFLUENT DISTRIBUTION SYSTEMS

4.3.1 General

This chapterapplies to the transportation of treated effluent to the subsurfacetisor
and distribution system.

4.3.2 Pipes

4.3.2.1Transport pipe

Transport pipes move effluent from the primary or advanced treatment system to
the distribution box, drop box or manifold.

Pipes leadiq into and out of septic tanks, advanced treatment systpunying
chambemust have solid walls. Schedule 40 pipe must be used |eatinand
out of the septic tankadvanced treatment system or pumping charnbtiie area
of backfill for a minimum length of at least 10 feet.

Pipes that are either 4 or &hes in diameter mushdhave a minimum
downward slope of 1/8 inch per foot. Pipes greater than 6 inches in diameter must
have a minimum downward slope of 1/4 inch per foot.

Effluent transport lines musie designed to meet teetbackrequirements fo
streamcrossingsaerial crossingswater supplies and water linesaccordance
with Chapter 4.1.6.

4.3.2.2Distribution pipe materials

A. Gravity-fed distribution lines must be fabricated froeméh diameter
ASTM D-3034sewer pipavith perforations per ASTND-2729.

B. Coiled, perforategblastic pipe may not be used for distribution pipe within
when-installingabsorption systems. Straight lengths of pipe must be used
instead

C. Pipe used for pressure dosed distribution lines must meet ASTNBP or

ASTM D-2241. Fittings used in the absorption field must be compatible
with the materials used in the distribution pigesesPressure rated fittings
must be used for pressure dosed piping.

D. Other distribution pipe materials may be used with prior approval from the
reviewing authority.

4.3.3 Distribution Box, Drop Box and Manifold
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Distribution boxes, drop boxes and manifolds collect efflfimmh either primary or

advanced treatment systems for distribution in subsurface absorption systems.

Distribution boxes drop boxes and manlfoﬂdest be of watertight construction.

Distribution-boxesmay-be-used-ingravity-systems-in-liey-of-manifdldmifolds used in

gravity systems mustebset level and arranged so that effluent is distributed to an equal

length of distribution pipe on both sides of the junction ofitles transport pipe to the

manifold. Distribution boxeer drop boxesnay be used in gravity systems in lieu of

manifolds.

4321

Distribution boxesnust:

If o distributionbex i w st

w >

mo o

be set level and bedded to prevent settliad,

usesome flow control or baffling device to ensure equal
distribution of effluentand,

be water tested for equal distributioand,

haveeach outlet serving an equal length of absorption treaudh,

if constructed using concrete, the concrete must meet the same
requirements as concrete for septic tanks in 5.Z22 Minimum
wall, floor, and lid thickness for concrete distrilout boxes must be
2 inches and, Reinforcementisnotrequired-forconcrete
distribution-boxes.

havean access for inspection provided either through a riser or is
marked with iron or a suitable, durable marker.

4.3.2.2Drop boxes must:

20042012Edition

A.

B.

Be set level ad bedded to prevent settlinand,

if constructed using concrete, the concrete must meet the same

requirements as concrete for septic tanks in 5.Z22 Minimum

wall, floor, and lid thickness for concrete distribution boxes must be 2

inches and

C. havean access for inspection provided either through a riser or is

marked with iron or a suitable, durable marker.
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5. PRIMARY TREATMENT

5.1 SEPTIC TANKS

5.1.1 General

All wastewater must discharge irttge-a septic tankunlessotherwise specifically
providedin this Circular.

Roof, footing, garage, surface water drainage, and cooling water must be exXcbaded
the septic tank.

iron-filters and
s excluding

/ antity of
s i pecifications of the

The septic tank must be located where it is readily accessible for inspection and
maintenancand the bottom should not be deeper thafekt from finished grader
ease of pumpingndmaintenance.

5.1.2 Design

nrment-found in
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ad-by j ; - s be-installed in
accordance—with —manufacturerods recommendat.

5.1.2.1Liquid connection between compartmesist mustconsist of a single opening
completely across the compartment wall or two or more openqugslg spaced
across the wall. The total area of openisigall mustbe at least three times the
area of the inlet pipe.

5.1.2.2A septic tank must provide an air space above the liquid level, wiishbe
equal to or greater th&® 15 percent of its liuidapacity. Dose tanks do not need
to meet thé20 15 percent air space requirement. Each compartment of the septic
tank must be vented back to the inlet pipe.

5.1.2.3 Inspection ports measuring at least 8 inches in diameter must be provided above
each inlet andutlet and marked with rebar. An access at least 1.75 square feet in
size must be provided into each compartment. Each access must be extended to
within 12 inches of the finished ground surfage Accessf to the effluent filter
oefa-sizemust bdarge enough to maintain the filtexsust-be-providednd must be
extended to the finished ground surface.

5.1.2.4The nominal length of the septic tank must be at least twice the width (or
diameter) of the tank. Dose tanks are excluded from these length, widtte@hd

requirements.

5.1.2.5Septic tanks that have less than or equal to a 58006n liquid capacity must not
use depths greater than 78 inches in computing tank capacity.

5.1.2.6Septic tank that have a greater than 5,608llon liquid capacity must calculate
the maximum liquid depth by dividing the liquid length by a factor of 2.5.

5.1.3 Inlets

5.1.3.1The inlet into the tank must be at least 4 inches in diameter and enter the tank 3
inches above the liquid level. The inlet connection must be watertight.

5.1.3.2The inlet of theseptic tank and each compartment must be submerged by means of
a vented tee or baffle. Tees and baffles must extend below the liquid level to a
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depth where at | east 10 percent of the
the tee or baffle.

5.1.3.3Ventedtees or baffles must extend above the liquid level a minimum of 7 inches.

5.1.3.4Baffle tees must extend horizontally into the tank to the nearest edge of the riser
access to facilitate baffle maintenance.

5.1.4 Outlets

5.1.4.1 Qutletsmust include an effluent filtezomplying approved-by-thereviewing
adtherity-anecomplyingwith Section5.1.5 #27-below. ©On A combination

septic/dosing tarsk the-septic-tanbutlet is considered to be in the wall dividing
the septic compartment(s) and the dosing compartiSeptic anks aligned in
seriesrequire an effluent filter only on the final outlet.

5.1.4.2 The outlet of the tank must be at least 4 inches in diameter. The outlet
connection must be watertight.

5.1.4.3 Each compartment of the septic tank must be vewotéie atmosphere

40 —perecent—oft—t+hetankés—t++qguid vol ume

5.1.5 Effluent filters

5.1.5.1 Effluent fllters musbeused in aII systemﬁner—te—seeendapy—tpeamm—dewees

5.1.5.2 All septic tank effluent must pass through the effluent filtdo. by-pass
capability may be designed into the effluent filter. A highter alarm should be
installed to signal that the filter has clogged and needs maintenance.

5.1.5.3Effluent filter inlets must be located below the liguid level at a depth where 30 to
40pe cent of the tankdéds Il iqguid volume i s

5.1.5.4 The effluent filter must be secured so that inadvertent movement does not take
place during operation or maintenance. Filters must be readily accessible to the

ground surface and thendle must extend to within 2 inches of the access riser lid
to facilitate maintenance.
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5.1.5.5 The effluent filter manufacturer must provide documentatia-shews-atleast
three-years-suceessfulfidldsting-and-operation-tinatthe filter meets the degm
standard for effluent fllters in ANSI/NSF Standard %ed%umenmen#nust

(TSS)

5.1.5.6 The effluent filter manufacturer must provide installation and maintenance
instructions with each filter. The inst
instructions when installing the filter and museust he manuf actur er 6s
recommendations for sizing and application. The installer must provide the owner
of the system with a copy of the maintenance instructions.

5.1.6 Sizing of septic tanks

Minimum-capacities-are: Aheminimum-acceptable-size-of septic tank-is-1;,000-gallons
perliving-unitfor-anyresidentiakystem Septic tanks must meet the following minimum

Size requirements.

Two single compartment tanks maydmnnected in series to mdke minimum capacity
requirements Dose tank or other tank volumes included in the design may not be
included in the required septic tank minimum capadihe reviewing authority may have
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additional maintenance requiremerds ttanks connected in seriesthose systems
utilizing grinder pump

5.1.6.1For residential flows

A. Residential gptic tanks servingnindividual living unit must be sized
in accordance with the number of bedrooms as described below:

1. For 1 to 3 bedroomshé minimum size septic tank1s000gallonsper

living unit.

2. For 4 to 5 bedrooms, the minimum size septic tarik580gallonsper
living unit.

3. For 6 to 7 bedrooms, the minimum size septic tar080gallonsper
living unit.

4. For 8 or more bedrooms,agminimum size septic tank 2000gallons
per living unitplus 250 gallons for each bedroom greater than 7
bedrooms (i.e. 8 bedrooms requires a 2,250 gallon tank; 9 bedrooms
requires a 2,500 gallon tank)

B. When the number diving unitson a single ocommon septic tanis
betweer? and9, theminimum septic tank size will be based on the
number ofliving units and corresponding bedrooasdescribed in
Section 5.1.6.1.

C. When the number diving unitson a single or common septic tank is
10 orgreaer, the septictank must have a capacity of at least 3 times the

design flow.

5.1.6.2For nonresidential flows:

A. The minimum acceptable septic tagikeis 1,000 gallons for any nen
residential systerand must have a minimum tank capacity of 3 times the

desim flow.
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fameter) of the
frements.

5.1.7 Construction

5.1.7.1ConcreteTanks(cast in place tanks and pcasttanks)

All concrete tanksnustcomply withSections 1, 2, 3, 5 and 6 of ASTM C 1209
with the following additional requirements:

A. All concrete tanks must be manufactured with ASTM C 150 Type I,
Type ki or Type V cement and must be made with sulfatgstant
cement (tricalcium aluminates content of less than 8 percent).

B. All concrete tanks must be watertight. Tanks used for commercial
facilities, multipleuser systemgublic system®r those with a
design flow of 700 gallons per day or greaterstbe tested in place
for water tightness using a water pressure test or vacuunitesst
reviewing authority or designer may require tanks intended for
other uses to be testedianks must be tested using one of the
following methods:

i Vacuum testing Seal the empty tank and apply a vacuum to
4-in. (100mm) mercury. The tank is approved if 90% of
vacuum is held for 2 minutes; or

ii. Water pressure testingseal the tank, fill with water and let
stand for at leas?t4 hours. Refill the tank. The tank is
approvable if it hold water.
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C. Repairs ofall concrete tanks, when requiredustbe performed by
the manufacturer in a manner ensuring that the repaired structure
will conform to the requirements of th@&rcular.

D. All concrete tank sealantsustbe flexble sealants employed in the
manufacture or installation of tangand mustonform to ASTM C
990.

E. Precast concrete tanks

A set ofcomplete plans stamped by a professional engineer to
certify compliance with thi€ircularmust be on file with the tank
manufacturer and made available to the reviewing authority upon
request. These plans must shoaximum depth of bunall

dimensions, capacities, reinforcing, structural calculations and other
such pertinent data for each tank model.

The precast concretank manufactureshalldevelop

manufacturer's recommended installation instructions for each tank
model. The manufacturehallprovide a copy of the stamped
drawings along with the installation instructions to each tank

purchaser.

All precast concrie tanks must be clearly marked within 2 feet of
the outlet with the name of the tank manufacturer, tank model
(number of gallons), date of manufacture and maximum depth of

bury.

F. Castin-place concrete tanks

A complete set of plans stamped by a prsifgsal engineer to

certify compliance with thi€ircularand ACI 318 must be provided
to the reviewing authority. These plans must show maximum depth
of bury, all dimensions, capacities, reinforcing, structural
calculations and other such pertinent datee &pproved stamped
plansmustbe given tahe tank purchaseAs-built plans and a

letter of certification from a professional engineer must be
submitted to the reviewing authority within 90 days of construction
of all castin-place concrete tanks.

5.1.7.2Polyethylene and fiberglass tanks

A set of complete plans stamped by a professional engineer to certify compliance
with this CircularandlAMPO/ANSI Z1000must be on file with the tank
manufacturer and made available to the reviewing authority upon reduieste
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plans must shownaximum depth of bur\all dimensions, capacities, reinforcing,
structural calculations and other such pertinent data for each tank model.

The polyethylene and fiberglatemk manufactureshalldevelopmanufacturer's
recommendedhstallation instructions for each tank mod&he manufacturer
shallprovide a copy of the stamped drawings along with the installation
instructions to each tank purchaser.

All polyethylene and fiberglasanks must be clearly marked within 2 feethod
outlet with the name of the tank manufacturer, tank model (number of gallons),
date of manufacture and maximum depth of bury.

Tanksused for commercial facilities, multiplgser systems, public systems or
those with a design flow of 700 gallons jgery or greatemust be tested in place
for water tightnessThe reviewing authority or designer may require tanks
intended for other uses to be test&wr pressure testing a fiberglass or
polyethylene tank, all inlets, outlets, and access ports mssiabed and
adequately secured. The tank must be charged with 5 psig (3 psig ffoat &P
largerdiameter tank).Tank pressure must be allowed to stabiliZ&e air supply
must be disconnectedf there is any noticeable pressure drop in 1 hourtathie
must be rejected or repairedfter repair, the test must be repeated. Air must be
carefully releasethrough an appropriate valve mechanism.

5.1.8 Installation

All septictanksnustb e i nst all ed per the manufacturero
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5.1.9 Maintenance

Owners ofseptic systems should obtain septic tanks maintenance recommendations

published by Montana State University Extension Service, which are available through

Montana County Extension Service offices located in each county. Two of these

publications are SeptiTank and Drainfield Operation and Maintenance and Septic

System Inspection and Troubleshooting. Those whotbesystems wittsiphens,

pumpsor controls should carefully adhere to 1
operation and maintenance and se@kignce from the county extension senacdocal

health department

20042012Edition



Circular DEQ 4
Page92 of 205

_1&
Dwg. No
5-1

. 1— 4" Nominal

o 27 o8y SRR ar e s-3e- s ‘. :vovovd
A0 0 O

-’ 1.75 sq-ft min ‘

Effluent Filter

30 to 40% of Tank Vplume
£’
\J7
O
O
Q

L,
Vent
1

[
:
-
[o}
e}
0
"STANDARD SEPTIC TANK
SECTION VIEW

3x Inlet Pipe Area
O
o}
O

Y eYeXe
4O 0O

Air Space 15% of Liquid Volume

Inlet 3" Above Liquid Level

3/4" = 1'- 0"

|
10% of Tank Volume

!

Y

O

O

O

Scale

1.75 sq-ft min

=S B —
- s :\-"'
O

O

Q

{
& Norioat ] x
Fil

D

D

D
Montana Department of
Environmental Quality

20042012Edition



Circular DEQ 4
Paged3of 205

6. OIL ABSORPTION SYSTEMS
6.1 STANDARD ABSORPTION TRENCHES
6.1.1 General

The satisfactory operation of the wastewater treatsystem is largely dependent upon
wastewater qualityproper site selection and the design and construction of absorption trenches.

All new and replacememlrainfieldsabsorption systems must be designed to accept and treat

residential strength waste. (H‘II strenqth waste or water treatment waste reS|duaIs must comply
Wlth Chapters 33 e A ,

6.1.2 Location

Absorption trenches must meet the location criteria in ARM Title 3@, subchapter 3 or
9.

All absorption trenches must meet the site requirements of Ci#apter

6.1.3 TrenchDesign

6.1.3.1The minimum area in any absorption trench system must be based upamvthe fl
as determined in Chapt&85- and sized by the sdiypeand percolation rate if
percolation testing is required by the reviewing authority, whichever results in a
larger absorption system, in accordance with Tallel, AppendixB, andSection
6.1.4-9-1and-92. The reviewing authority may require a percolation test when
the soils are variable or other conditions create the need to verify trench sizing.

6.1.3.2An area that can be used as a replacement area for the original absorption trench
system must bdesignated. Interim use of the area must be compatible with future
absorption system use. The replacement gtiealdmustbelocatedseparatly
from the prlmary area and must not be interlaced within the prlmarytirea
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6.1.3.3Gravity-fed and gravitydosed absorption trenches must be separated by at least 5
feet between trench walls. Pressure dosed absorption trenches must be separated
by at least 4 feet between trench walls.

6.1.3.4Gravity-fed and gravitydosed absorption trenches must be at least 18 inches wide.
Systems utilizing pressure distribution may have absorption trenches 36 inches
wide. For the purposes of sizing, graviggl and gravitydosed trenchesustmay
not be considered meithan 24 inches wide.

6.1.3.5The bottom of the absorption trenches must be ati€#5t inches and no more
than 36 inches below the natural ground surface. There must be a minimum of 12
mches of 50|I or fill material above the drain roGMhenJehe#enethessJehan—M

6.1.3.6Gravity-fed absorption trenches may not exceed 100 feet in length from where
effluent is first applied to the soiGravity-fed absorption trenches may be
connected through a manifold to accommodatebkeoinfigurations.

i fod ol on field distribution | I inches in_diameter.
6.1.4 ApplicationratesfofSizing of the absorption system

6.1.4.1Application rates and absorption system lengted for sizing onsite wastewater
absorptiorsystemscan be determineldy using ®il descriptions in accordance
with Table 2.11, Appendix B8-1-forresidential-systems-and Fabl@ &+
nonresidential facilitieswitandthe formula inSection 6.1.4.8-4-2.
Comparison of the soil profile descriptions ¢gainear the depth of the infiltrative
surface), percolation rate (if conducted), and USDA soils report must be used to

select the most conservative appllcatlon rél%be—m&de:%ral—tables—ha%—been

6.1.4.2Fer-determiningAbsorption system gizg mustbe determined usinghe following
formula-, the following formula may must be used:

The total square feet of the absorption system area is determined usiegitire
wastevaterflow ratesfrom ChapteB 5-(gpd) divided by the application rate

Table2.1-1 8-1-orTable-&-(gpd/ ft2) =Abserption-system-length-area{it?)

expressed as a mathematical formula:
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gpd  (design wastewater flow rate)ft? (total absorption area)
gpd/ft? (application rate)

Total trench length is calculated byidiing the total square feet of the absorption
system area by the trench widthexpressed as a mathematical formula:

ft2 (total absorption area ft (length of trench)
ft (trench width)

6.1.4.3 Systemsthatprovide documentation @temonstrate through a tiindependent
party that the unit is able to meet the testing criteria and performance requirements
for NSF Standard No. 40 for Class 1 certification or meet the testing requirements
outlined in ARM 17.30.718dr 30 mg/L BOD and 30 mg/L TSSsting for aher
continuants is not requirechay utilize areducedabsorptiorareain accordance
with the following criteria:

A. For subsurface absorption systems constructedilsvgith percolation
rates between 3 ari) 66 minutes per inclas described in Chagt2 and
Appendix B, the final absorption are may be reduced by, 50%

B. For subsurfacabsorption systems constructed in soils with percolation
rates between 51 and 120 minutes per inch as described in Chapter 2 and
Appendix B the final absorption area mae reducedyy 25%.

A full sizedseparate subsurface absorption replacement areawsthedt
reductions must be designated for each site;

Further eductiondn subsurface absorption system siZimyond those listed in
Section 6.1.4.23\ or B arenot permissible.

TABLE-8-1(Residential)
Texture Square feet for three bedroor Estimated Application
&2y Percrate |rate
trminfin) | (gpaii2)
Gravellysand-orverycoarsesands | 375 <3{a) |6:8(a)
Loamy sand, coarse sand 375 3-<6 |08
Medium sad, sandy loam 500 6-—<10 |66
Fine-sandy-loam;loam;-sitleam 600 10-<16 |65
Very-fine-sandsandy-clay-team 590 16-<31 |04
Clay-loam; siity clay loam 1000 31-<51 03
Sandy clay, clay, or silty clay 1500(b)(c) 51-—<121 |62
Clays;-silissilty-elays{seilisreperteq 2000(d) o—1 2 16435
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throughoutthe-soi-profile) {USE
EVIA-BED) §
Clays-orsilts; pan-evaporationrates O0—1 2 1|NP
potallowforEVVTA-use

aYawaalala r
y warw C

miting-layer, the

Texture Square feetfor 100 gpd (ft?) Estimated Applicatio
Percrate nrate
tminfin) | (gpdiid)

Gravelly sand or very coarse sands | 125 <3{a) 0-8(a)

Loamy-sand-—coarse-sand 125 3-—<6 08

Medium sandsandy loam 167 6-<10 06

Fine-sandy-leam—toamsiltleams 200 10-—<16 65

Very fine sand, sandy clay leam 250 16-<31 04

Clay loam, silty clay loam -333 31-—<51 63

Sandy clay, clay or silty clay 500(b)(c) 51-—<12162

Clays, silts, dty clays (soil is reporteg 667 (d) o— 12645

throughoutthe-soil-profile)}(USE

EVTA BED) ]

Clays-orsilts—pan-evaporation+ates | NP O0—1 2 1|NP
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6.1.5.1Gravity-fed and gravitydosed absorption field distributigripes and trench
bottoms must be level. Pressui@sed distribution pipes imabsorption system
or sand filter must be levelnless a hydraulic analysis indicates uniform
distribution of effluent will occur with a sloped line

6.1.5.2When the trenches have been excavated, the sides and bottom must be raked to
scarify any smeared soil surfaces. Construction equipment not neededttoatons
the system should be kept off the area to be utilized for the absorption trench
system to prevent undesirable compaction of the soils. Construction must not be
initiated when the soil moisture content is high.

Note: If a sample of soil within theorking depth can be easily rolled into the
shape of a wire aibboneast the soil moisture content is too high for construction
purposes.

6.1.5.3At least 6 inches of drain rock must be placed in the bottom of the trench.
6.1.5.4The distribution pipe must be covenedh at least 2 inches of drain rocknA

appropriate geotextile fabric, untreated building papestrawwv musbe placed
over the drain rock and covered with a minmof 12 inches of soil or fill.

6.1.5.5The ends of the distribution pipes must be cappedugiged when-they-are-at
equal elevations, they should be connected.

6.1.5.6Leaching-chamberGravelless trenches and other absorption systeaysbe used
in place of distribution pipe and drain rock in accordance Gitapter6.513.
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6.2 SHALLOW CAPPED ABSORPTION TRENCHES

6.2.1 General

A shallow capped absorption trench is used to maintaifoatdseparation between the
bottom of the infiltrative surface and a limiting layer and/or to increase &estgparation
distances in porous soils. Shallow capped absorption trenches must meet the same
requirements as $tandardAbsorptionTrench, Chapter 6.5nd if applicable Gravelless
andOther AbsorptiorSystems Method€ hapter 6.%xcept where specifidglmodified

in this chapter.

6.2.2 Design

6.2.2.1Shallow capped absorption trencimagst beb inches t®?4 inches belowhe natural
ground.

6.2.3 Construction

6.2.3.1Shallowcapped absorption trench systems require a cap of topsoil material a
minimum of 12 inches deep. Bhtap must be loamy sand or sandy loam and must
extend Xeet beyond the edges of the required absorption area before the sides are
shaped to a 3 horizontal to 1 vertical or lesser slbpe.cap must be sloped to
provide positive drainage away from thentax of the absorption systerihe entire
mound must be seeded, sodded, or otherwise provided with stratibed vegetative
cover to ensure stability of the installation.

6.2.3.2If gravellessor other absorption trenchase useddepth of bury must be in
acordance with manufacturerds recommendat
no less than the level of the natural ground.
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6.3DEEP ABSORPTION TRENCHES
6.3.1 General

Deep absorption trenchase systms that have trenches excavatealy-be-used-to-break
through a less permeable soil layer to allow effluent to infiltrate into a deeper and more
permeable soilThe trench is then backfilled with a sandy soil to the depth of a standard
absorption trenchwtenty four to thirty six inchebelow natural ground surfacéhe

bottom of thedeep absorptiotrench must not be more than 5 feet below natural ground
surface Deep absorption trenches must meet the same requirements as a standard
absorption ®nch as d&cribed inChapter 6.1, except where specifically modified in this

chapter.

6.3.2 Location

The site evaluations outlined in Chaptémustalsoinclude soil profile descriptions of
at least two soil observation pits excavated to a minimum depth of 4 feet thel

proposecdeep absorptlotrench bottomAH—separaHe#dstanee&m—ARl\A—'Fﬁle—l?

s epth to

6.3.3 Construction

Beep-absorption-trenches-mustbe-constructed-atleast HHootinto-suitalllaesdiep

trench must beugexcavated 1 foot into the acceptable soil backfilled with medium

sand (with no more than 3 percent finer than the No. 100 s@rai+ock,or other

approved material to the level of a standard absorption trench. The system must be sized
based on the most conservative application rate whemparing the deep trench

infiltrative surface or the backfill sand.

6.3.4

6.3.5
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6.4 SAND-LINED ABSO RPTION TRENCHES

6.4.1 General
Sandlined absorption trenches are used for rapid permeability situations. The trench
below the drain rock is lined with sand to provide additional treatr8amidlined

absorption trenches must meet the same requirementsaaglacshbsorption trench as
described irChapter 6.1, except where specifically modified in this chapter.

6.4.2 Design

Trenches must be lined with a minimum of 12 inches of fine to medium sand or loamy
sand below the constructed absorption systBer-rapidjermeabiity-situationsThe

system is to be sized in accordance with ChapfrandSection 6.1.4using the most
conservative application rate when comparing the natural soils and the sand used for lining
the trench.

Uniform pressure distribution dgged in accordance with Chapte8 #nust be provided
for all sandlined absorption trenches.
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6.5 GRAVELLESS TRENCHES AND OTHER ABSORPTION METHODS
6.5.1 General

Gravelless trenches and otladsorption systenssstemsnclude infiltration or leaching
chamberand other wastewater distribution systggiagle and multiple pipes, gravel
substitutes, geocomposites, etc.)The purpose of these gravelless systems is to meet or
exceed the chartaristics, function and performance of gravel in conventional gravel
filled absorption systemsAbserption-trenches-forthe§&ravelless trenches and other
absorption systensystemanust meet the same requirementa standard absorption
trenche as desribed inChapter 6.1except where specifically modified in this chapter.

Gravelless trenches and other absorption systeaysbe used in lieu of pipe and drain

rock for standard absorption trenches, deep absorption treatiyeade-absorption

trenche, sandlined absorption trenches, intermittent sand filters, recirculating sand filters,
evapotranspiration systensjdevapotranspiration absorption systems, sand mounds, and
absorption beds.

Pressure dosed gravellessother absorption trendystemsnust meet the design
requirements of Chapter3.

Gravellesorotherabsor pti on systems must be installe
requirements and specifications

6.5.2 Leaching chambers

6.5.2.1Distribution materials

A. Leaching chambers are chambers wittbpen bottom structurally
designed to carry the earth loading.

B. Leaching chambers mussnsistbe constructed ohigh-density
polyolefin or other approved material amdistcomply with IAPMO PS

6.5.2.Design

The maximum trench width fdeachingchambesis 36 inchesUniform pressue
distribution designed in accordance with Chapt8mdust be provided for all
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trenches greater than 24 inches wiffdhe-trench-width-exceeds24-inches,

pressure distribution will be require

6.5.2.3onstruction

The total bottom area of théambertrenchwill be used to calculate the
infiltration area. The absorption system size in square foaimdescribeth
ChapterSection6.1.4 8 may be reduced in size by 25 percent when using
|nf|Itrat|on or Ieachlng chamberﬁhambe#s—that—are—lé—mehes—m—vwdﬂﬁ-be

t—FGHGh—fGFG&lGH-I&H—Hg—&bSGFBt—IGH—S&’-SE@FH—SRIﬁ@G size of the replacement

absorptiorsystem must be large enough to accommodate a standard absorption

6.5.3 Other absorptiosystens

6.5.3.10therabsorptiorsystems must be able to meet or exceed the typical pore space of
gravel in a standard absorption system with documentation presentéditoy a
independent party.

6.5.3.20therabsorptiorsystems must be able to handle the pertinent degtriz.

6.5.3.3A1 | ot her absorption systems must be i n:
recommendations although specific proprietary designs which conflict with
requirements of this circular will requireviewing authorityeview prior to

approval.

6.5.3.4Approval for a reduction in thaetherabsorption system sizing may be allowed on
a caseby-case basis as supported by documentation and justification submitted by
the manufacturer to the reviewing authofity review.
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6.6 ELEVATED SAND MOUNDS
6.6.1 General

Elevated sandhounds are used to achieseparation distance between the treatment
system and a limiting layer.

Uniform pressure distribution designed in accordance with Chaterust be povided
for all elevated sand mounds

If an advancedvastewatetreatment system is used priordisposal in aelevated sand
mound, theslevated sand mourabsorptiorareamay be downsized B0 percent.

Gravelless trenches and other absorption sysiestedledin accordance witlh.5 may be
used in liewf pipeand gravebut no reduction in sizing will be permitted for the use of
this technology.

6.6.2 Location

6.6.2.1Elevated sand mounds must meet all of the site requirements of Chapter

6.6.2.2Elevated sand mousdnust meet all minimum separation distances as stated in
ARM Title 17, Chapter 36, subchapter 3 orSeparation distances must be

measured from the outside of the mound where the topsoill f|II meets the natural

ground surface i3 A

6.6.2.3Elevated sand mounds must be constructed only upon undisturbed, naturally
occurring solls.

6.6.2.4Elevated sand moundgth a basal @il application rate of 0-40.8 gpd/ft2, as
describe inrable 2.11 andAppendix B,may not be installed on land with a slope

greater than 12 perceminfor-soils-with-a-percolationrate-fasterthan-30-minutes
perinchnor

Elevated sand moundgth a baal soil application rate of 0@.2 gpd/ft2, as
described inrable 2.11 andAppendix B,may not be installed on land with a slope

greater than 6 percemn-soils-with-a-percolationrate-between-30-and-120-minutes
perinch

The land are@5 feetfrom the toe of the infiltrative surfaam allthe down
gradient sidef the elevated sand mound must not be disturbed.
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6.6.2.5A separate replacement amast be designated for each elevated sand mound and
must be sized in accordance with this chapter.

6.6.3 Design

6.6.3.1The Wisconsin Mound Soil Absorption System Siting, Design, and Construction
Manual January 2000, is recommended as a procedural guideline iadige df
elevated sand mounds. The requirements ofdin@ularmay be different from
those in this reference document, and the requirements @ithidarwill govern
in those cases.

6.6.3.2 The wastewater strength discharged to the mound must not exsedzhtial
strength wastewater.

6.6.3.3The required basal area of the mound must bedoasonthe method described in
Section6.1.1 at asoil depth no greater than 12 inches,

6.6.3.4The required bottom area of thedmust be based upon flows as determined in
Chager 3 with an application rate @f.8 gallons/day/square foot.

With theprior approval of the reviewing authority, the application rate may be
increasedor the use of finesandthan specified in this chapter

6.6.3.5There must be a minimum total depth2dfinches of sand fill above the natural
soil surface and 12 inches of sand fill between the bottom ¢feheh-or
absorption areand the natural soil surface. Sand must be washed free of silts and
clays The inplace fill material must meet one of tfedlowing specifications

A. ASTM C-33 for fine aggregate, with a maximum of 2 percent passing the
No. 100 sieve, or

B. Fit within the following particle size distribution:
Sieve Particle Size (mm) Percent Passin(
3/8in 9.50 100
No. 4 4.75 95 to 100
No. 8 2.36 80 to 100
No. 16 1.18 45 to 85
No. 30 0.60 20 to 60
No. 50 0.30 10 to 30
No. 100 0.15 Oto 2
C. Have an effective size (D10) of 0.15 mm to 0.30 mm with a Uniformity
Coefficient (D60/D10) of 4 to 6, with a maximum of 3 percent passing the
No. 100 sieve.
I
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6.6.3. 6Dra|n rock must be washed and range in S|ze from %]ﬂ@mchesA—desrgn

4 g
sq-ze—frem—%—te—z%—mehes D#am—reeklt must be at Ieast 9 mches deep and must

be covered with filter fabric.

6.6.3.7 The distribution pipes must be installed parallel to the land contour, with spacing
between pipes of at leasté&:t and no more than 5 feet. The length of a baxd
must be at least three times the width ofghedbed Leaching chambers must be
placed edge to edge. The width and length ofdrelbed may need tbe greater
than 3times the widtho accommodatthe next nearest size standard chamber.

6.6.3.8The area of sand fill must be sufficient to extend 2 feet beyond the edges of the

required absorption area before the S|des are shayaesi horizontal to 1 vertlcal or
lesser slope On Y

6.6.3.9The mound must be covered with a minimum of 12 inéaethe center of the
moung and 6 inchegat the edgefadhe moundl of a suitable medium, such as

sandy loam, loamy sand or silt loam, to provide drainage and aeratiese
depths are measured after settling

6.6.4 Construction
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6.6.4.1The ground surface where a mound is to be placed must be plavsedrified or
the-sand-meund-may-tkeyed into the natural ground 4 inches to 8 ingiaallel
to the land contour. This must be achielsgdemoving a portion of the topsoil
with the plow throwing the soil up slope to provide a proper interface between the
fill and natual soils. When mounds are keyed in, the removed soil must be
replaced with the same sand as required for the rest of the mound, and this sand will
not count as part of the required 21 inches of sand in the mound as described in
Section14-2.26.6.3.5.

6.6.4.2Construction equipment that would cause undesirable compaction of the soils
must not be moved across the plowed surface or the effluent disposahtitea

However—afterplacement afminimum of 6 inches of sand files been placed
over the plowed areacenstruction-equipment-may-be-driven-overtheprotected
surface-to-expedite-constructio@onstruction and/or plowing must not be initiated

when the soil moisture content is high.

Note: If a sample of soil within the working depth can be easilgdafito the
shape of a wire aibboneast the soil moisture content is too high for construction
purposes.

6.6.4.3Aboveground vegetation must be closely cut and removed from the ground
surface throughout the area to be utilized for the placement of the tidfiada
Tree stumps should be cut flush with the surface of the ground, and roots should
not be puIIed Trees may be left in place Wlthln the 3:1 side sloped portlon of the
f||| s alfid

6.6.4.4The area surrounding the elevated sand mound must be graded to f@ovide
diversion of surface runoff waters.

6.6.4.5Construction should be initiated immediately after preparation ofdihenterface
by placingalt-ef the sand fill needed for the moufid-the-top-of-the-trenchd a
minimum depth of 21 inches above the plowed surface. This depth will permit
excavatioreftrenchesn the sand filko accommodate the 9 inches of drainkroc
necessary for the distribution piping. After hand levebhthe absorption area,
the drain rock should be placede-thetrenchand hand leveled. An observation
port into the gravel is recommended but not required. Filter fabric must be placed
overthe drain rock to separate the drain rock from the soil cover. After installation
of the distribution system, the entire mound should be covered with 6 inches of a
finer textured soil material, such s@ndyloam to loam. A 4to 6- inch layer of
topsol should then be added. The entire mound should be sloped to drain, either
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by providing a crown at the center or a uniform slope across the mound, with a
minimum slope of 1 percent in either case. The entire mound must be seeded,
sodded, or otherwise priged with shallowrooted vegetative cover to ensure
stability of the installation.
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6.7 EVAPOTRANSPIRATION ABSORPTION AND EVAPORTANSPIRATION
SYSTEMS

6.7.1 General

Evapotranspiration absorption (ETA) systems are used where slow percolation rates or
soil conditions would preclude the use cftandard absorption system.

Percolation tests conducted in accordance with Appendix A must be conducted for all
ETA systems, at the depth of the bottom of the bed, and must include at least a 24 hour
presoak of the hole prior to the test

Evapotranspirabn systems (ET) are used where slow percolation rates or soil conditions
would preclude the use of a soil absorption systemwhere discharge to the receiving
soils is undesirable.

The primary difference between the ETA and ET system is the inclus@hingr in ET
systems.

ETA and ET systems should be used in conjunction with wastewater flow reduction
strategies.

6.7.2 Location

6.7.2.1Evapotranspirationabsorption{ETEYA and ETsystems must meet all
minimum separation distances as stated in ARM TitleChapter 36, subchapter 3

or 9. Distances must be measured from the edge of the system.

6.7.2.2ETA and ETsystems must meet all of the site requirements of Chapter

6.7.2.3ETA and ET systemBedsmust be leveind must not be installed on land with a
slope greadr thanl56- percent.Protective berms or drainage trenches must be
installed to divert storm drainage and samlt runoff away from thesystem

6.7.3 Design

6.7.3.1ETA and ETsystens must not be deeper than 30 inches from finished grade.

6.7.3.2The fill material n theETA and ETsystemmustbeat-least24-inches-deep-below
the-laterals-anchust be washed coarse sand, drain myasther inert media

approved by the reviewing authorifiyestinglnformationmust be provided to
document the void ratio usethd the wiking characteristics of the materidh-this

20042012Edition



Circular DEQ 4
Page124of 205
taches in

dlametepmay—beﬂsed—HA—systems—musPu%H&e—p%es&ﬁe—dﬂﬂbunen design

6.7.3.3Fhe-beddTA and ETsystemmust be installewvith the long dimension parallel
to the land contourA-minimum-of-one-lateral-pertenfeet-of bed-width-isrequired.

6.7.3.4ET systems must includevaatertight liner of at least 3fil thicknesgo contain
the effluent. Seams for a synthetic liner must begletely sealed in accordance
with the manuf act andé¢he lher mustebe keyedhietmtideat | on s
native soils at its edges

6.7.3.5There must be a minimum of 2 inches of sand fill between the native soil surface
and/or any projecting rocks and the line

6.7.3.6 Standard absorptionanches, gravelless trenchether absorption trenches
distribution pipes may be used to distribute effluent in an Bid\ETsystem.

Standard absorptiomenchesgravelless trenchemd other absorption trenches
must be costructed in accordance with Chapter 6.Cbhapter 6.8nd this
chapter. No reduction in absorption area sizing will be allowed for the use of
gravellessor othertrench technology in ETAr ET systems

The-distribution-pipesusthave-dranrock-extemdi-to-the-bottom-of- the-system.
and-be-covered-with-a-minimum-of 2-inches-of drainrock.

The spacing betweestandard absorptiamenches, gravellesseenches, other
trenches odistribution pipes in an ETAr ET system must be a minimum of 6
feet and maixnum of 8 feet.

6.7.3.5S0ils with a percolation rate of 240 minutes per inch or faster must have an ETA
system sized upon an application rate of at least 0.15 gpd/ft2. All calculations
must be submitted for review.

Soils with a percolation rate of 241 minufEs inch or slower must have an ETA
system sized upon a site specific application rate as determined in the field using
the ASTM D509302 test procedure; however, the area of the Blg& not be

smaller than one sized upon an application rate of 0.14t2pd\ll calculations

must be submitted for review

6.7.3.6 Wastewater flow rates must be detereginn accordance with Chapter 3.

6.7.3.7 Calculated storage capacity must provide a factor of safety of at least 1.5 for
storage loss over time caused by plugging efubids due to evaporated salts and
residualsvastewater flow rates

6.7.3.8 Water balance sizing calculations for EABAd ETsystems must bigased on a
one year period A waterbalanceanalysismayinclude pan evaporatiodatg
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precipitation for the wettesear in a 18year periodaverage-precipitationfora-40
yearperiegdandsoils absorption information from the siteanspirationand other
site-specific design information.

A. Pan evaporation information may be included in the water balance where it
can be adequately demonstrated. Very few locations exist where data has been
tabulated in Montana and calculations must address site specific pan evaporation
conditions.

B. A soil application rate must be determirieciccordance to theriteriaof
Section6.7.3.5.

C. The design must show that total water lost through evaporation and
absorption equals or exceeds the total water gained through precipitation and
effluent dischargePrecipitation mformatlon used must be for the wettest yearin a
10vear pem)d

@ae-period Storage capamty
must be bunt |nto the syem to accommodate months with low evaporation.

D. Transpiration may be included in the water balance where it can be
adequately demonstrated.

E. Other site specific design information such as shade, area topography, or
manmadestructures may need to be satered.

6.7.4 Construction

6.7.4.1Construction of an ET system must be initiated immediately after preparation of
the liner.

6.7.4.2Excavationfor ETA systemsnay proceed only when the moisture content is
bel ow the soil 6s pl ast i thedepthnofthe propoded a
bottom of the system formsridbonwire, instead of crumbling, when one attempts
to roll it between the hands, the soil is too wet to excavate.

6.7.4.3FRe ETA construction must be completed in such a manner to prevent
compacﬂoneﬁheJeedsu#aeeIh&ma;emt%ﬂeptk#remthe%&eﬁMaterals
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6.7.4.3Thedrainroekfill material must be covered completely with drainage fabric,

layers-of-untreated-construction-papmr? inches of straw to preveriet soil cover

from entering the media.

6.7.4.4A 4-inch diameter, standing check pipe with both ends capped (only the bottom
cap should be glued) raube installed. Several 1i&ch to Ysinch diameter holes
should be drilled in the bottohmalf of the pipe and covered witfilter cloth sock
Check pipe should be anchored in fill material to prevent the pipe from being pulled
out of thebedsystem

6.7.4.5The ETAand ETsystem must be covered with a minimum of 12 inches at the
center of the system and 6 inches at the edge of the system of a suitable medium,
such as sandy loam, loamy sand or silt loam, to provide drainage and aeration.
These depths are ngaed after settling

The topsoil cap must be immediately vegetated after construction with sod or other
appropriate method.

6.7.4.6A berm surrounding thkedsystemmust be constructed to ensure that storm water
or other runoff does not enter thedsystem

ontrols, and

6.7.5 Operation and Maintenance

A detailed set of plans and specifications and an operation and maintersmesplan
are required. The operation and maintenance plan must meet the requirements in
Appendix D.
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6.8.4. SIhe—EsttemﬁusLb&eeveﬁedAMh-&mumHm—eLH—mehe&aHh&een{er of the
igm, such as
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6.8 SUBSURFACEDRIP

6.8.1 General

Subsurface drip systems are an efficient method for dispersal of wastewater and/or gray
water into the soil in small volume doses throughout the day. Uniformly spaced drip
emitters in fexible polyethylene tubing control the rate of wastewater discharge and are
available ineither turbulent flow or pressure compensating configurations

Each emitterds pressure compensating featuil

alongte entire drip Iline | ateralds | ength
drip line is installed directly into the soil without aggregate or other media. Pumps fill
and pressurize the drip line sufficiently to achieve uniform distribution.

Monitoring system function and performance along with effluent metering is essential to
proper operation. The subsurface drip system is typically operated by an integrated
controller programmed to activate the pumps to dose the drip line at appropentalin
and duration. The controller must be programmable to perform a forward flush of the drip
line and back flushing of a filter. The controller should also store operating data for
documenting system performance and diagnosing system malfunctions.

No reduction in absorption field size will be grantedddvanced wastewatgeatment
systems

6.8.2 Location

Subsurface drigystems must meet the site evaluation criteria of Chapter 2.

Subsurface drigystemsnust meet the location criteria in ARM Titl&, Chapter 36,
subchapter 3 or 9.HE subsurface drip systamay notbe located where vehicles will
cross the drip lines. Potable water limesy notpass under or through any part of the
dispersal system.

Each submittal must address how the/iserpgrovider can access the subsurface drip
systemfor maintenance and how property use can be controlled to prevent unauthorized
access to components

6.8.3 Design

6.8.3.1 Wastewater Quantity and Quality Characterization

The guantity of expected wastewabegray watershall be estimated using the
quidelines outlined in Chapter 3 Ghapter 0.
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Wastewater andray waterentering a subsurface drip systemstinclude both
primary and advanced treatment as described irCihdsilar.

6.8.3.2 Materials

All subsurface drigystemmaterials must be warranted by the manufacturer for
use with sewage and be resistant to plugging from solids, bacterial slime and root
intrusion.

Fittings used to join the drip line to the distribution line and for flushing the

manifolds mustbemt al | ed i n accordance with manu
Either compression or barb fittings may be specified, depending on the

manufacturer recommendations and system operating pressure.

6.8.3.3 System Components

A. Primary Treatment

All subsurface drip systhsmust includea septidankin compliance with
Chapter 5

B. AdvancedWastewatef reatment System

An advanced wastewater treatment system is required to meet minimum
wastewater characteristic criteria prior to final subsurface disposal.

C. Dosing Systm

Uniform pressure distribution designed in accordance with Chager 4.
must be provided for aflubsurface drip systems

All subsurface drip systershould operate between 15 to 45 psi.

Timed dosing is required on all systems. A minimum number elivev

(12) equally spaced doses per day are required in all soil types. A method
to track and verify dosing volumes and times, such as a digital control
panel, pump elapsed time meters (ETMS), event counters, etc., must be
provided.

D. Pumps/System Flushing

Pump selectiomusttake into account the operating volume and pressure
for the drip dispersal field when calculating the total dynamic head required
for filter flushing and/or back flushing, field dosing, and drip line flushing.
All disposal and flushingparameters must fall within the operational range

of the pump selected.
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All subsurface drip systemsust include means to backwash the filters and
flush drip lines and manifolds.

Filter backwash and drip line flushing must be automatic. Filter backwash

and drip line flushingnustb e  accompl i shed according
recommendations to prevent damage to the drip line and maintain product
warranty.

Filter backwash and drip line flushing debris must be returned to the septic
tank or the primary tegment tank.

Hose bibs are not allowed for use as a flushing component (to prevent
cross contamination of potable water supply).

Field flushing velocitymustbe designed at the distal end of each drip line
lateral connection. This velocity must be #z@ne as required by the drip
line manufacturer.

The flush return volummaynot exceed the hydraulic capacity of the
pretreatment unit.

E. Supply and Return Manifolds

Both supply and return manifolds are required os@bsurface drip
systems

All piping, valves, fittings, level control switches, and all other components
mustbe designed and manufactured to resist the corrosive effects of
wastewater and common household chemicals.

F. Drip line/Dispersal Line

Drip line tubing is typically a flexible polybylene (PE) available in
several diameters with a nominal ¥z inch as the typical size in wastewater

applications.

The drip linemustbe color coded purple by the manufacturer to be easily
recognized as suitable feubsurface drigispersal.

The drip linemustbe warranted fully by the manufacturer for protection
against root intrusion for a minimum period of ten (10) years.

Drip lines should always be installed as level as possible on the contour
line.

Drip lines must be installed to facilitate posit drainage back to the
manifold. No standing watemnay pool within the systemSubsurface
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drip systemgocated on sloped sites must be designed and installed to
prevent drainage to lower elevated components (drip lines, tanks, valve
boxes, etc.).

Minimum installation depth for drip lines and manifolds is 8 inches beneath
grade.

Drip lines should be installed on 2 feet centers.

G. Emitters

Emitter size and type must be specifically designed for ussubsurface
drip system

All subsurface drigystemsnustbe equipped with self cleaning, pressure
compensating or turbulent flow emitters.

Emitters must be installed on 2 foot intervals along the drip line with an

effective subsurface infiltrative area of 4 square feet. This spacing may be
alteredfor specific reuse systems per both the manufacturers
recommendati ons and the reviewing aut
emitters closer than 2 feet does not change the required subsurface

infiltrative area.

The discharge rate of any two emitteraynot vary by more than 10% in
order to ensure that the effluent is uniformly distributed over the entire drip
line lateral.

H. Filters

Designershallspecify the filter that is recommended by the drip line
manufacturer.

All filters used must be resistamt torrosion. The manufacturer shall
warrant the filters for wastewater use.

All filters must be sized to operate at a flow rate at least equal to the
maximum design discharge rate of the system. Filter backwash must be
included in calculating the maximudischarge rate (where applicable).

Filters may either require backwashir
recommendations or may be the continuouslyaekning type.

All subsurface drip systefilters must be readily accessible for inspection
andservicing.

l. Flow Meter
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Flow meters or some other means to monitor flow must be installed in a
readily accessible location for reading and servicing. Flow meters must be
warranted by the manufacturer for use with wastewater and must be
accurate within th expected flow range of the installed system

J. Electronic control panel

A controller capable of timed dosing and automatic lineffilter flushing is
required for all systems.

K. Air/Vacuum Relief Valve

Air/vacuum relief valve(s) must be installed at the hpoint(s) of each
supply or return manifold All valves must be installed in a valve box with
access to grade and include a gravel sump. Designs should include a
minimum of two air/vacuum relief valves per dapne They should be
located at the highepoint(s) of both the supply and flush manifolds and
are typically placed in a valve box lined with gravel for protection. They
must have constant venting to the atmosphere.

L. Control Valves

Valves must be readily accessible for inspection and/or s€stcé as in
a valve box with access to grade).

Control valves used for system flushing and zone distribution must operate
automatically.

Pressure requlators are recommended faudsurface drip systesn

Pressure gauge access points (Schrader vahagual) are required at
appropriate locations on system networks utilizing turbulent flow emitters

to verify design and operational performance. Pressure gauge access points
are recommended to be installed on all systems.

6.8.3.4  Sizing

Subsurface drigysteans must be sized in accordamng¢h soil descriptions of
Table2.1-1 and Appendix BUnless otherwise approved by the reviewing
authority, the effective width of the absorptiareawill be 2 feet per drip line.

6.8.3.5 All subsurface drip systemsust bedesiaqed toremain fredlowing during
freezingconditions.

6.8.4 Construction
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Installation instructions and recommendations vary from one manufacturer to
another. Installation knowledge and skill may be prodpetific. Installers are
responsible for obtainingroper training before attempting to inslbsurface

drip systems

A ground cover (turf or other appropriate landscaping) must be planted over the
dispersal field after installation to prevent erosion.

In addition to these standards, all systemstiaesonstructed in accordance with
manufactureés recommendations

6.8.5 Operation and Maintenance

A detailed set of plans and specifications and an operation and maintetearme
requiredfor all components of the systenthe operation and maintenanaan
must meet the requirements outlined in Appendix D.
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6.9 GRAY WATER IRRIGATION SYSTEMS

6.9.1 General

Gray water is untreated wastewater colledteth bath tubs, showers, lavatory sinks,

clothes washing machines, and laundry tubs. Gray water systems used in conjunction with
a waste segregation system may also use wastewater collected from kitchens. Gray water
can be contaminated with organic mneatisuspended solids or microorganisms that are
potentially pathogenic. In general, treatment and disposal of gray water is subject to all
applicable provisions in thiSircular, except that gray water may be used for irrigation as
provided in this chapte

vater must
irements of

Gray water reuse within a building or residence for sses as toilet flushing is

permitted without review, provided that the gray water is ultimately disposed by means of
an approved wastewater treatment system that meets all applicable requirements of this
Circular.

Gray water irrigation systems that m#e requirements of this chapter are not subject to
the other chapters in th@rcular, except as specifically referenced in this chapter

6.9.2 Location

Gray water irrigation systems must meet the location criferigray water reuse set out
in ARM Title 17, Chapter 36, subchapter 3 or 9.

6.9.3 Design

6.9.3.1IThe collection, storage and distribution portions of a gray water irrigation system
must be designed in accordance with this chapter. The reviewing authority may
allow the use of other designs and materiakpura nt t o t he revi ew
information and data to substantiate the proposed alternative.

6.9.3.ZEXxcept for lots with waste segregation systems, lots with gray water irrigation
systems must be served by an existing approved alternate wastewatezriteat
system that is adequate to treat both the gray water and the other wastewater from
the lot. Lots with waste segregation systems must have an alternate approved waste
water treatment system for treating gray water, although the system need not be
installed if gray water irrigation is conducted pursuant to this chapter.

6.9.3.3Gray water from kitchen sources may be used for irrigation only where a waste
segregation system is used.
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6.9.3.4All effluent from sources that are not gray water must be disposed of in an
approved wastewater system.

6.9.3.5The reviewing authority may require sampling data to insure that the strength of
gray water used for irrigation does not exceed typical residential strength
parameters.

6.9.3.6Gray water irrigation systems must use subsurface dispe All systems must be
a minimum of 6 inches below the ground surface. Ponding or water surfacing may
not occur at any gray water irrigation location.

6.9.3.7Gray water irrigation system designs may be augmentedeuiterpotable water
water-d m-waterharvesting-systems-may-need an

A
VCi C

6.9.3.8All gray water irrigation system piping and appurtenances must be easily
identifiable as noipotablethrough the use of purple piping and continuous marking
at a minimum of 4oot intervals. Tanks, pumps and other equipment must also be
| abel edpoatsabiilneoon usi ng a per manent | abel |

6.9.3.9f a gray water irrigation system proposed for a lot served by a public
wastewater system, the reviewing authority may not approve the gray water system
unless the managing entity of the public system provides a letter of approval.

Besign
6.9.3.10 Gray water design flowates must be estimatas follows:
A. Estimated Residential Flow Rates:

To determine total flow rate for the gray water irrigation system the number of
occupants must be multiplied by the estimated flow shown in Tablel6.10

Table 69-1

I. Number of occupants per
resicential dwelling unit:
1st bedroom 2
Each additional bedroom 1
ii.  Flow for each occupant is:

Showers, tubs, washbasins 25gpd
Laundry 15 gpd
Kitchen 10 gpd

B. Estimated NonResidential Flow Rates:
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Non-residenial flow rates must be substantiated by the system designer in order to
beapproved by the reviewing authority.

6.9.3.11 Gray water irrigation systems must have a minimum absorption area based on
soil types as describeéw accordance with Table 211 andAppendixB and Section
6.1.4

6.9.3.12 If potable water is used to augment gray water for irrigation within the same
distribution network, a method of backflow prevention for the potable \satece
must be included that is consistent with the requirements of ARM Titl€Hapter
38, subchapter 3.

6.9.3.13 Gray water irrigation systems that are not designed to prevent freezing must be
used in conjunction with a supplemental ysaund method for wastewater
treatment and disposal that meets applicable state and local requirements.

6.9.3.14 Except for lots with waste segregation systems, gray water irrigation systems
must include a three way diverter valve to easily direct gray water to theoysat
wastewater treatment system when needed. A backflow preveleicemust be
installed toprevent whole house wastewater from entering the gray water irrigation
system.

6.9.3.15 The yeairound wastewater treatment system must be sized to accept and treat
the total flow from the gray water irrigation system together with any other effluent
in the systm

6.9.3.16 A gray water irrigation system may not adversely impact the functioning of the
yearround wastewater treatment system.

6.9.3.17 Gray water systems may be installed in fill.
6.9.4 Collection and Distribution

6.9.4.1 Hose bib or hose type attachments, including fiest hydrants, may not be
present on a gray water irrigation system.

6.9.4.2 The design must include appropriate valvestber methods to isolate the
surge tank, irrigation zones, and connection to a wastewater treatment system.
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6.9.4.3 Surge tanks may be incorporated into a gray water irrigation system design.

A.

Surge tanks allow for urefm distribution of the gray water despite variable flow
from the source. If a gray water irrigation system contains a surge tank, the tank
must meet the following requirements:

Surge tanks used for the storage and distribution of gray water musigeete
by the manufacturer for use with wastewater.

Surge tanks must be easily accessible for maintenance.
Surge tanks must be covered.
The minimum capacity of the surge tank must be 50 gallons.

Surge tanks may be installed either inside or outsluélding, above or below
ground.

Above-ground surge tanks must be installed on a level, three inch concrete slab or
equivalent, and must be anchored to prevent overturning.

. Below ground surge tanks must be installed in dry, level-eggtipacted sall

Buoyancy of the surge tank must be prevented with appropriate construction where
high groundwater exists.

. Surge tanks must be equipped with an overflow pipe of the same diameter as the

gray water influent pipe. The overflow must be permanently cdedd¢o an

approved wastewater treatment system. This connection should be made to the
building sewer, or septic tank, if any. The overflow drain may not be equipped

with a shutoff valve. For waste segregation systems without an approved alternate
wastewagr treatment system installed, the overflow from the surge tank must be
connected to a second surge tank. The second surge tank must also connect to the
gray water irrigation system.

Above ground surge tanks must be equipped with an emergency driagnsainhe
diameter as the gray water influent pipe. The emergency drain must be
permanently connected to an approved wastewater treatment system. This
connection should be made to the building drain, building sewer, or septic tank, if
any.

The surge tank nat include a method of backflow prevention that complies with
ARM Title 17, Chapter 38, subchaptedF-38-Chapter-3.

Surge tanks must be plumbed and vented in accordance with the Uniform
Plumbing Code.
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