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PART I - INTRODUCTION

PURPOSE OF GUIDELINES
The information and recommendations contained in this Engineering Bulletin are intended:

1. 1o provide guidance and minimum design criteria for the construction of seplic-tank systems
. and alternative on-site disposal systems;

2 1o assist in compliance with Arizona Department of Environmental Quality (ADEQ) rules,
Title 18, specifically Chapter 9, Article 8, Sewage Systems, Chapter 9, Articie 1, Aguifer
Protection Permits, Chapter 9, Anicle 7, Reguiations for the Reuse of Wastewater, and
Chapter 11, Article 4, Aguifer Water Quality Standards.

3. o improve understanding and operation of sepuc tank sysiems and alternative on-sile
disposal systems; and,

4. 10 assist in compliance with provisions of AR.S. § 49-101 eL sec.. the Envirommental
Quality Act, which includes Aquifer Protection Permits, and Underground Injection Control
requirements.

DEFINITIONS

L Alternative on-site disposal system - any on-site disposal system other than a conventional.

septic muk system. A/ s <52 A RS, 4‘_?—-204[24-)} EE7rmue %/é

2 Aggregate - graded hard rock or gravel that has been washed with water under pressure
over a screen during or afier grading to remove fine material and with a hardness value of
3 or greater on Moh’s Scaie of Hardness. Aggregate that canr scraich a COpper penny
without leaving any residual rock material on the coin would have a hardness of 3 or more
on Mob's Sale of Hardmess. Volcanic rock that meets the above criteria may be

substituted for hard rock or gravel.

3. Bedrock - solid rock, which may have fractures, that lies beneath soils and other uncon-
solidated material. Bedrock may be exposed at the surface or have an overburden up o
several hundred feet thick. : '

4. Bedroom - a habitable room, providing privacy and year around occupancy, intended
primariiy for sleeping and consisting of the following:

a a floor space of no less than 70 sq. ft;

b. a ceiling height of no Jess than 7’6" high (irailer mobile home bedrooms may have
ceiling heights less than 7°6" high);

[ at 'least one closet;

d electrical service and ventilation; and
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e an exit window not over 44 inches off the floor at least 20 inches wide, consisting
of at Jeast 5.7 sq. fi. of clear Opening when fuily opened, intended for egress and
emergency rescue.

Department - the ADEQ or any appropriately delegated agency.

Disposal bed - a type of botiom area absorption system which uses an area at least teq feet
wide, partially filled with gravel or crushed stone. Piping distributes the ireated sewage
evenly throughout the entire bed so thar it may seep into the earth.

Disposal pit - a type of sidewall absorption sysiem which uses 2 verticzl, cylindrical
underground receptacle so constructed as to permit disposal of effluent or clear wastes by
soil absorption through its wails. .

Dispesat wrench - a type of sidewall absorption system which uses an area excavated ! 1o
3 feer in width and which contzins a bedding of aggregate and a single disposal trench.

Distribution box - 2 watertight structure which receives sewage effluent from a septic tank
Of home 2erobic wreatment system and distributes such effluent in €qual portions o wo
Or more distribution pipes. leading to the disposal pipes.

Disposal pépc - perforated pipe that is placed in disposal trenches, beds or pits 10 disperse
septic 1ank effluent to the soil absorption surfaces.

Distributicn pipe - the network of non-perforated pipe used for distributing septic tank and

_ alternative trearment plant effluent to the disposai system.

Dosing tank - 2 watertight structure that receives and stores sewage effluent from a sepiic
tank for periodic discharge 1o subsequent weaument units or disposal areas. Pumps or
siphons with appropriate switches and alarms are mounted in the lank 10 discharge the
accumulated liquids.

Dry wash - a natural watercourse channei that only flows in response to rainfall and a
related surface - water run-off event. The wash does not intercept the groundwater table.
The dry wash is not man made although it may be mechanically channeiized and- it is
bordered by definite channel boundaries. '

Dry weil - a bored, drilled or driven shaft Pit or hole whose depth is greater than its largest
surface dimension used exclusively for on-sile disposal of storm water runoff

Effective absorption area - the sidewall area below the bottom of the distribution pipe of
a disposal trench or pit and the botiom area of 2 dispasal bed acceptable for effluent
Areas of rock or poor soil permeability are not included. (For calcuiation of effective
absorption area see Pant IILE.)

Failare (of the disposal system) - the exceedance of the soil capacity 10 absorb the effluent
from the wastewater treatment system. -

Floodplain - the areas adjoiring the channel of 2 watercourse including area where drainage
is or may be restricted by man-made structures which have been or may be covered partially
or wholly by ficodwater ffom the one hundred-year flood.
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Fleogway - the channel of a river or other water course and the adjacent land areas
necessary ir order to discharge the one hundred-vear flood without cumulatively increasing
the waler surface elevation more than one foot

Fractared rocX - 2 consolidated formation (sedimentary, igneous, metamorphic) that exhibits
breaks, fractures, interconnecting cracks and openings.

Graywater - wastewater that originates from clothes washers, bath tubs, showers, and sinks,
except kitchen sinks, dishwashers and ioilets.

Groundwater - water which is in the zone of saturation and under pressure equal 10 or
greater than atmospheric pressure.

Seasonal groupdwaler level - the highest level 10 which the -upper surface of groundwater
may be expected to rise within a one year pericd. The anticipated highest level of
groundwater shall be estimated:

a. As the highest extent of soil mouling observed in the cxaminati.on of soil
profiles; or
b. as observed as a free water surface in an unlined test hole or properly

installed monitoring pipe during the time of the year when the groundwater
is the highest; or '

c from site-specific well data, if available and indicative conditions at the size. -

Where a conflict in the above methods of examination exists, the direct observation shalt
govern. '

In those areas where, because of soils composition, soils lack the necassary irbn compounds
to exhibit mottling, direct observation during wet weather conditions may be required.
Guidance in defining such areas shall be provided by the Department.

Impervious strata - 3 50il zone with a percolation rate numcﬁcally greater than 120 minates.
per iach.

Individeal disposal system - a device or sysiem for the treament and disposal of sewage
from a single housing, manufacturing or commercial unit.

Intermitteat stream - an open water channel which flows about 10 to 80 percent of the
ume as a direct result of 2 discontinuous supply from springs or groundwater segpage, or
from surface water sourcss, Or both.

Live stream - an open water channel which is either perennial or intermittent.

Cuo-site disposal system - any septic tank system or alternative disposal system instalied at
a site 10 treat and dispose of domestic wastewater generated at that site,

Perennial stream - an open water channel which flows throughout the year. It receives
water not only from the rain but also from underground sources at springs and seeps, and
owes ils permanency to the fact that the level at which groundwarer stands in the regions
adjoining the streams is higher than the stream bed. ' ,
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Porosity - the percentage of the total volume of soi] or rock material that is occupied: by
pores Or interstices.

“Seepage bed - same as disposal bed.
Secpage pit - same as disposal pit

Sezpage trench - same as disposal trench.

Septage - domestic strength liquid and semisolid wastes, oils and greases pumped from
Septic tanks, interceplors, grease traps, package treatment plant sludge, and other domestic
liquid waste holding tanks. '

Septic tank - 3 watertight container which recejves the raw sewage and discharges a sertled,
slightly treated effluent.

Septic tank system - a methed used for treatment and disposal sewage. It usually consists
of a septic tank and subsurface disposal trench, bed or pit.

Soils - sediment or other unconsolidated accumularions of mineral particles which may or

-may not coniain organic material and which have filtering properties,

Static groundwater - the water level in an aquifer or well before pumping begins.

Standard percolation test - the test used 10 determine the rate water is absorbed by the soil.
From this data the design size for a subsurface disposal system is determined. Procedures
are given in Pant [ILC

Subsurface disposai system - a rock or gravel-filled underground bed or trenctr into which
Septic 1ank and alternative plant effluent is discharged for final ireatment and disposal.

Water supply watershed - a drainage basin which has within its boundaries one Or more

"surface water scgments with the designated protected use of domestic water source.



PART 1I - GENERAL STANDARDS,
REQUIREMENTS AND PROCEDURES

A AVAILABILITY OF SEWER HCOK-UP

;12 18 ~F— ﬁ?;ajfﬁ?(ﬁ:

Construction of new disposal systems are prohibited where connection 1o a public
sewer system is delermined by the Pepartment to be practical. Connection 10 the public
sewer system shail be made:

a. Al the minimum for residential and commercial properties when there is an
adequate public sewer within 200 fest of the nearest property line as measured
along the usuval or most feasible route of access; or

b. when the total cost of connecting to an adequate public sewer is less than two
times the cost of installing an on-site disposal system, when the distance is
measured as in part a.

Natura] barriers such as outcrops and streams between the disposal site and the public
sewer may make the sewer connection impractical.

B. APPROVAL TO CONSTRUCT AND AQUIFER PROT'ECI'ION PERMIT

1.

No person shall begin construction of any or-site disposal system or make any change or
repair of a failed system which may affect capacity, quality, flow or operational performance
of an on-site disposal system prior to receiving a Certificate of Approval to Construct
from the Department . This approval may be required before any building permit is issued
for any structure which requires an on-site disposal sysiem.

An application to CONSIMICI 3 new Septic 1ank system or repair a failed septic tank disposal
sysiem to serve 2 private residence, a hotel, motel, restaurant, trailer park, service station,
picnic ground, recreational area, camp or other similar piace shail be submitted to the
local county health department for approval prior to consttuction.

An application to construct a3 new aiternative on-site disposal sysiem or repair a failed
aliernative on-site disposal system must first be submilted 10 the local county health
department. County health departments that do not have delegated anthority 1o approve
alternative on-site disposal systems will forward these applications 10 ADEQ along with
their concept approval on form ADEQ/OWQ-113 for approval prior to construction.

Where a septic tank system equals or exceeds a capacity of 20,000 gailons per day or does
not meet criteria for a general permit under Aquifer Protection Permit rules, the
application to construct along with an application for an Aquifer Protection Permit shall
be submitted to ADEQ. Individual disposal systems with less than 2,000 galions per day
capacity meet the general permit criteria if they are in compliance with these guidelines.
The general permits criteria. for sewage disposal systems with capacities from 2,000 to
20,000 gailons per day aiso includes disposal density limiis and minimum vertical separation
requirements. Facilities that discharge any maierials that are not considered to be typical

TRANSITa: RI&-9-1051¢)(2)
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of domestic sewage are excluded from general permit.  New subdivisions will be reviewed
for disposal density and verticai separation requirement at the time they receive approval
for sanitary facilities from the department. However, lots in existing subdivisions that have
received approval from the depariment for sanitary facilities are not subject to these
requirements.

C  APPROVAL TO CONSTRUCT APPLICATION CONTENT
All applications 10 construct an on-site disposal system shall include;

1. Signed and completed application forms (ADEQ/OWQ-113 and 114) or appropriate county
forms.

2 Legal description and county assessor's parcel number of the property on which
comstruction, alteration or extension is proposed.

3. Two copies of 2 plot plan drawn 10 scale which shows the following items (a sample plot

plan is given in Figure 1):( S - -
a A site location map providing sufficient deéfails to locate the property. These
details may include road or street names, distances from road crossings, mile posts

or other identiffable iandmarks.
b. Direction of North clearly indicated.

c. Location and distances 10 other sewage sysiems, sewer lines, water lines and
political boundaries. If none, make a statement to indicate same.

4 Location of driveways, public water and sewer utilities, houses, swimming pools,
lennis courts, car ports, water features, and retention ponds within 5 ft of the

property lines.

e The distance(s) within 500 feet of the proposed on-site disposal system 10 any live
streams, dry washes, rbad-cuts and wells indicated. If none, make a siatement 1o
indiczte same.

£ The location of the percolation test hole(s) and boring test hole(s).

@ All individua! disposai system components incinding reserve area properly marked
and located at specified distances.

h Distances of well and individual disposal system componenis 10 property line.

L Location of proposed structures on the property.

j A floor plan of the residence idemifying the number of bedrooms.

k A topographic map of the proposed site. The coniour interval shall clearly identify

any wash, watercourse, rock ouicropping, road cuts, or other significant
topographical features. The maximum contour imterval shall be:

V DesewfNorice: Rig-7-A301(8) 4301 ( DXI)(L)}—A}O?@),.,{B))
~ A3ACX) ol —FE 302 (€)




GRADE (%) CONTOURINTERVAL(&xQ

g0-5 2
5-10 ' 5
Greater than 10 10

L Design specifications for the on-site disposal system.

Soil boring logs, depth 10 high seasonaj groundwater 1abie and bedrock and percolation I€S>

resulis in accordance with Chapter HI of this bulletin. ﬁ}B—?aA- 30‘?(5)[{

If a public sewer is available within one mile of the nearest property line, an engineer’s
construction cost estimaites of the installed op-site system and of the installed connection

0 the publicscwer./e! 8_’0/""/4507(,4)@

D.  ON-SITE DISPCSAL SYSTEM DESIGN

System design must meer following reguirements:

1

Design Responsivility ¢ [ 8~ ~ /) 3/264)

Alternative on-site disposal system plans shail be sealed and signed by a Professional
Engineer registered in the State of Arizona unless otherwise exempied by the Code of the
State Board of Technical Registration.

Arimnlic Loniing R18=T- A31Z(B) 4 news Tatkle. |

Septic tank systems and altermative onm-site disposal systems shall be designed w0
accommodate hydraulic loading provided in Table 1. A lower hydraulic loading for
individual residences may be used if water saving toilets are used as provided in Table 2.
The hydraalic loading for home aerobic units shall be 150 galbedroom/day. Flow reduction
for use of low flow 1oilets shall be limited 10 2 maximum of 16% for caiculation of capacity
of home acrobic units.

ﬁﬂlﬂ/ For facilities other than individual residences the flow reduction should be caicniated using

the following formula:

Design Flow in gallons/day = (I-y) x h + (£/5) x h x y where:

y= fraction of flow from 1oilets.
h =  hydraulic loading caiculated from Tabie 1 in gallons per day.
f=  amount of water used in toiler per flush in gailons.’

7



TABLE 1
AVERAGE DAILY SEWAGE FLOW

TYPE OF ESTABLISHMENT SEWAGE FLOW
{unit basis) ' (gallons per unit per day)
AITPOrt (PasSERger) . ...... ..., R 4
Apariments, multiple Gmily (resident) ... ... T 100

1 bedroom assume 2 residents, 2 bedroome assume 3 residents, ete.
Sar (PRITON) .. 25
Darber shop (SO per chalf over B) ... 100
Beauly parior {300 per chair over ) B T T 1000
Camp: Campground, overnight with flush toilets (camper AT 5
Campground, overnight with fOush toilets and shower (@mperspace) ............ .. .. . 7 50
Comsruction (bed) .. ...l 50
Day with oo meal served (camper SPACE) e 15
Lirrory (camper) .-.. ........ 100-150
Resoris, Day and night. with limited plumbing (@mperapace) ... LT 50
Tourisis with ceniral bath and 1oilet facilities (Pem0m) oo 35
Churches: without RiteBiens (PETSOR) .. ... ...l 7
' it KHENERs (PErSOn) .. .. ...l LT 10
Ciabs: Country (resident member) . ...........oioaii DT 100
Country (RORrESident MEmBET) .- ... ..ol LT 8
Cottages with seasonal eaupaney (FeSidemt) - ... ... Lo LTI 100
pemal office (chair) ..o 500
Dog Kenned (peranimal) ... ... ... ............. R L 15
Dwetlings: Boarding of rooming houses (resident) ... ............_._ .. R R T 100
Addinonal kitchen requirements for norresidents (boarder) .. ... ..., 07T 19
Dwellings: R::id:nﬁal(rsid:m)@mid:nupcrbedmom)...-....-....._-....--..........' .......... 100
Factory: RO SHOWETS (PRISOR) - - -ceot it pat
Pith ShOWETS (PESOB) - - ... 35

Highway Rest Area (contact State Department of Transportation)

Plospital (bed) ... ..o 250400
Hotel Without Wehen (foom) . ......ooioiii LT L... 125
with htchen (foom) . ...l e, .. 150
Institutions other than hospitals (PET0D) .. 75-125
Laundries, seif service (machine) ................. ... ... ... .. ... e 400
Mobile Home Community System for family (sp86e) ............ ... .. ... . T 250
for adults only community (space) .................. oo Ll 150
Motel: wathout WLEHER (FOOMm) . ..o vveiiii 12%
W KIERED (FDOM) .- . 150
Office (person) . ... ... ... .. ... Rt T 25
Picnic With bathhouses, showers & flush inilers (plomicker) - ... 20
With ioilet facilities onty (piemicker) ... ... ... ... .. R I i0
Public Restrooms (oilet) .o 200
Recreation Vehicte Park without water or sewer hook-up (vehicle) .._ ... ........... T T T 75
with water and sewer book-up (vehicle) .. ... ... ... oLo L Ll 109
Resaumnt (seaty ..., . ... ... ... T e e 30
PET I} SEIVE . .o LT 7
Schools: Boarding (Pupil) . . ... ..ol 100
Day with cafeteria, gymnasioms & showers PURl) - ral
Day with cafeteria, but no gymossiums or showers (pepil) . .. o 20
Day without caleteria, gymnasiums or showers (pupil) . . . ...................... ... ... 15
SETVICE SIAUOA (BY) .« .. e n e T 1000
Shopping Center, (sq. fL of stors area) (po food/aundry) . ... ... ...l 0.1
T R E 500
Swimming Pool (WIDET) .. ..o e 10
Theaters: Drive.ln (earspace) .. ... i 5
Movie (sear) (vehicle) .. ... ... 5

For structures and facilities not specifially mentioned in the above tabie, flow rates avaijlable from other
siandard books and literature are acceptable.



' TABLE 2 '
/ FLOW REDUCTION CHART FOR LOW FLOW TOILETS
USED IN INDIVIDUAL HOMES

Galions per Liters per Totlet Flow Total Flow

Flush Flush Reduction (%) Reduction (%)
5.0 189 0 0.0
45 17.0 10 40
a0 15.1 20 8.0
35 132 30 120
14 129 32 128
33 125 34 13.6
3z 121 35 i4.4
31 1.7 38 152
y — 39 114 40 16.0
ESSE/V//JW—CV 29 11.0 32 168
28 10.6 4 176
oV E. MA'Y 27 102 16 18.4
_ 26 9.8 43 19.2
B/::_, USH~ 2 25 95 50 20,0
5 = 24 9.1 52 0.8
— - 23 87 34 216
FOR Singz B 8 ! =y
: 21 79 8 532
Fﬂ’?ﬂ/t’-—f HOMES T 76 & 2.0
19 72 62 248
— — 18 68 & 256
WilrHou 7 Low 17 64 6 26.4
—— 16 6.1 68" 272
— L5 57 w0 280
Frow [JUNXTURES 1a 53 ) 283
13 49 74 296
12 45 7% 304
11 42 78 312
10 3s 20 320
09 34 &2 328
038 30 84 336
07 26 8 344
06 23 28 82
0S5 19 %0 36.0
04 15 2 368
03 11 94 37.6
02 0.8 % R4
0.1 0.4 o8 392
100 409

0.0 0.0

ASSUMPTIONS: 1 Capacity of normal flow toilet equals 5.0 gal/flush.
2 Toilet flow from a home equais 40% of total flow.

SOLUTION: - X = Capadity of low flow toilet (galflush)
Y = X5
Z=1Y

Z 1 100 = % Toilet Fiow Reduction
100 - (Z x 0.4) x 100 = % Total Flow



Efftuent Limic ]S 7-A212(E) 4 - £ 302(g)

Facilities that dispose treated wastewater on the surface or in shallow trenches less than
2 feet in total depth must inciude chlorination and meet the foliowing effiuent siandards:

Pamameter Aliceable Limits
a. Feai Coliform (CFU/100 ml)
: Geometric mean of 5 samples 25
Single Sampie not 10 exceed 75
b. Chiorine residual, mg/ 2.0

a  Resweara |87 4 i 2(@@‘)

All on-site disposal systems except evapotranspiration beds and surface irrigation
sysiems must provide replacement arez equivalent to 100% of the iniia] arez for
replacement of the disposal sysiem. No PErmanent sIrucIure ar pavement shail be
built upon this reserve replacement. The reserve area must be easily accessible for
furure construction.

Individual disposal systems instailed on lots in subdivisions that existed prior to
1974 may be exempied from reserve area requirements by the Department.

b Sahck&andbR]cguf?—/}-B/Z(c);w

For unalrered lots approved prior to October 1, 1986, the recommended setback |
from private wells is 100 feet. At the discretion of the Department, where the
recommended setback cannot be met due to Iot size, 2 minimum setback of 50 feet
shall apply. However, disposal fields and wells must be located 10 approach the
recommended setback as closely as possible.

c " Minimum Vertical Separation X/CQ-_?-—/‘}"S/Z_(E)

For unaltered lots approved prior 10 the effective date of this bulletin, subsurface
disposal systems must meet the requirements in Table 3 for the minimum venical
separation from water table. At the discretion of the Department, where these
minimem distances catnot be met, a mipimum separation distance of four feet
shall apply. However, disposal systems must be designed to approach the Table 3
vertical separation as closely as possibie.

DEVIATION FROM GUIDELINES AND NEW PROCESSES AND
SOPMENTRIS- 74312 () 4 Ri8-7- A 307/e)

The policy of the Department is to encourage, rather than obstruct, new methods and equipment o
for on-site disposal systems. For this reason, guidance documentation is included in the enginee-
Ting bulletin to furnish the basis for the ariteria. If it is proposed o deviate from the criteria, the
exact pamure of the proposed differences shall be noted in a Design Report.  The scientific basis
for the proposed change, inciuding compuiations, and documented practical experience similar.

10
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insrallations, shall be included. The justification and burden of proof for deviations from standards
shall be the responsibility of the applicznt

Any new development shouid have been thoroughly tested in full scale comparable installation,
©nder compelent supervision, before approvai of pians can be issued for an on-site disposal system
- utilizing a new process or equipment. Testing requirement may be reduced if the person owning
the on-site disposal sysiem in quesiion is amply protected by a performance bond or other
acceptable arrangement, so that any expenditure of money will be refunded in case of failure of any
new process or equipment. The owner oOf the on-siie disposal system shall agree in writing 1o
revisions or rebuilding of disposal sysiem structures necessary to accommodate other treatment or
equipment, after the original installation has been rejecied. The performance bond should include
provisions io cover the cost of such alterations.

11



FIGURE 1. SAMPLE PLOT
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PART III - SITE SUITABILITY

INTRODUCTICN

The site evaluation shall inclide consideration of related geological, hydrological, topographic,
climatic and soil analysis factors 10 effectively determine site suitability of all on-site disposal
systems. If the whole evaluation focuses on percolation tests alone, the evaluation may be faulty
and lead 1o unpecessarily greater poliution potential.

1 Sie Saiwbiiy /77,00, v REPLACED B Y/ RiB-7-43/0

Before considering the percolation tesi, the site should be considered from a broad and
comprehensive perspective,

a. Developments must be within acceptable density limits of on-site systems and within
the capacity of the soil and aquifer to accept wastewater discharges. This includes
meeting minimum vertical separation requirements, and maxmizing distances to
wells both onr and off the property. '

b, Subsurface disposal systems must not be installed near deep support structures,
banks, or retaining walls.

¢ High seasonal groundwater levels shall be determined to assure minimum
separation requiremesnts are met,

d. Surface drainage must be studied to assure systems are not subject 10 physical
damages by the maximum expected one hundred year flood.

e. Soil borings should be logged as necessary to locate impervious barriers, solution
channels, or other faciors which may affect design.

f. The ‘operation of existing systems at similar sites within the area should be
evaluated.

g ‘Where site evaluations indicate conventional systems are not likely to be acceptabie,

alternative on site disposal systems and connection 10 a sanitary sewer if availabie,
may be considered.

h The number of percolation tesis and soil borings required will be determined by
the uniformity or dissimilarity of various parts of the site.

The percolation test program shouid be conducted oniy after the above factors have been

considered. Then the number and location of such tests is based, in pary, on the results

of the complete site evaluation. Thus, enough tests are made 10 confirm dara from soil
evaluation site studies and an unnecessarily large number of tests is avoided.

pa Soil Suitability

The next step in the design of subsurface sewage disposal systems is to determine by a

13



more accurate measure the suitability of the soil 10 absorb and treat sewage effluent. This
is accomplished following a standard prescribed method 10 measure the time it takes for
‘water to disappear in a standard test hole under prescribed conditions, the percolation test.

The soil must have an acceptable percoiation rate without interference from groundwater -

Or impervious strata beiow the level of the absorption system. In addition, the pollution

potential of the septic tank or alternative on-site disposal system to0 groundwater maust be
inimized.

a Percolation Rate

The first condition that must be met for suitable soil is a percolation rate which
lies within the range of those specified in Table 3. Although percolation rates over
60 minutes per inch (MPI) are considered unsuitable for conventional subsurface
disposal, rates up to 120 MPI may be approved for mound system design and
subsurface trenches dosed with a low pressure distribution systemn and constructed
such as to avoid sidewall compaction and smearing. Also, soil with percolation rates
under 10 MPI may be unsuitable if groundwater table elevations are high.

b. Minimum Vertical Scparation

The minimum vertical separation (MVS) from the bottom of the disposal trench,
‘bed, or pit 10 the high seasonal groundwater level shouid be great enough to filter
out microbiological contaminants. Based on studies of the movement of bacterija
and virus through various types of soils, the following MVS criteria must be met
for the design of subsurface sysiems.

Table 3 B
Minimum Vertial Separations 4150 SEE

and Test Hole Depths ﬂ15~9_,9.3/2(5-) ______

Soil Percolation Rate Vertical Separation Depth of Test’
(minutes per inch) from the Water Table Hole, (feet)
1 10 less than 2. 40 50
2 1o less than 10 - 10 20
10 or longer 5 15

* This couid be reduced upon approval of the Deparument. Minimum depth of the
test bole shail be sum of the minimum vertical separation and the depth of the

disposal field

Unless these conditions can be satisfied, the siie is unsuitable for 2 conventional
subsurface disposal sysiem. ' :

i4d



LOCATING A SUITABLE AREA

L

pa

a

Subzurfacs Formations

Minimum Sepamaticn

Rock formations or other impervious strata shall be greater than 4 feet below the
bottom of the septic tank sysiem treach, bed, or pit

Blasting

Soil conditions which necessitate blasting o order w0 facilitate construction of a
seplic tank disposal system are not normally acceptable. However, where acceptable
soil conditicns exist beneath an impermeable confining layer near the surface as
shown by soil borings, blasting and removal of the impermeable overburden may
be allowed 1o provide construction accsss to the proper permeable soils below for
instailation of a conventional subsurface disposal system. Only that surface area
which is below the impermeable layer may be used in caleulating the size of the
disposal ares, and ihe system should be designed and constructed 1o praciude the
movement of any effluent above the impermeabie layer. Such special conditions
and actions must be fully described in the engineer’s or geologist’s sealed and

signed report.

Soil Borings

a

Purpese

The purpose of soil borings is 10 determine subsurface formations and locate likely
soil profiles for 2 soil absorption and disposal system. A backhoe hole is adequate
for determining subsurface formations for disposal trenches. Augers shouid be used
for determining formations for disposal pits. These borings must be at leas: 3
inches in diameter and 5 feet desper than the proposed disposal system unless
water table evidence or bedreck is encountered soomer. The holes should be
numbered and identified on 2 scale map of the site.

Soil Description

To compiete the soil boring logs, describe and record the soil texture (sand, sandy
loam, silt loam, clay or other) where changes in texture occur. A description of
s0il textoral classes, composition and their relation 1o soil permeability is given in
Table 4. If the soil percolation rate is 10 minutes per inch or greater and the
water table or an impervious layer is encountered at less than 8 or 7 feet,
respectively, the area is not suitable for 2 conventional disposal system.

Mottled soils indicate 2 high groundwater tabie during wet seasons and may be
unsuitabie for a soil treatment system. Mottled soil closer than 5 feer 1o the
bottom of the percolation trench, pit, or bed indicates the formation of maxitum
seasopal water table elevation. The system will fail in clay soil and inadequately

treat sewage in exceptionally coarse, sandy soil
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(3 Mmirmmom Requirements

M There shail be a minimum of three suitable borings per soil absorption site
in shallow and non-uniform depth soils. More soil borings may be
necessary for accurate evaiuation of a site. If the reserve area is contiguous
with the initial system area, the requirement of six borings may be reduced
to five. In this case, one boring is made on each outer corner of the
comtiguous area and the fifth boring is made between the sysiem areas.

() If the soil is shown 10 be uniform, less than five soil borings but no less
than 2 may be approved by the Department General soils data for a

specific area may be used in lieu of individual test data when the
Department has such documented evidence on file.

TABLE 4

Soil Texture Classes, Composition and Corresponding Percolation Rates

Arso See RIg~7-p3R.(D0)4(2)

COMPOSITION? PERCOLATION
RATET

SAND  SILT  CLAY
GENERAL TEXTURE®  SOIL TEXTURAL CL.ASS % % % minin
Coarse gravel, course sand <1
medium zand ’ =85 <15 <10 1-5
loamy zand 70-90 <30 <15 - 6-15
Moderately counse sandy lcam 43-85 <50 <20 - 16-30
Medium . loam 352 2850 727 3160
silt, jean 20-50 5080 12-27 3150
silt i <20 =0 <12 45-60
Moderately fine sandy clay loam 4580 <28 20-35 31-60
silty clay loam <20 40-73 2740 4560
clay icam 2045 1553 2740 61-120
Fine sandy clay ' 4565 <20 3555 61120
silty clay <20 4060 4060 61-120
clay <45 <40 >40 >120

a Teaure vs Permesbiity: AmtionandMhmmduﬁymtwtormﬁbmmdmem:hnmmmmand

8. Suucturs vs Permeability: 'n:etypen{soﬂm'nnin.mewmno{wﬂpmﬁahmdm dummamedom:nt

T. Estimates Oniy
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Test Holes

In those areas where soils have a rapid percolation rate, numerically lower than 10 minutes
per inch, and where it is known that the groundwater level has besn within ten feet of the
surface, one or more test holes should be extavated to determine the curremt groundwater
level in the area of the proposed leach feld. Seasonal variations in the groundwater
elevation should be taken into account when determining the need for and in the
evaiuation of the results of 1est holes. A separate test hole should be required for the
reserve area if its Jocation is significantly different from that of the primary use leach field.

The excavation should be made at a represeniative location for the proposed leach field to
a depth as shown in Table 3 providing that the existing soils allow conventional excavation
methods. A deeper excavation is desirable if percoiation rates or soil types are uncertain
Or undesirable. However, a deeper excavation is not necessary if conditions for such an
excavation are unjustified or unreasonable. The exposed soil profile can be used 10 confirm
soil conditions and percolation rates used in the system design. If the percolation rate is
1 io 2 minutes per inch, a conventional tank system should not be constructed on the site
unless a minimum vertical separation to the high seasonal groundwater of 40 fesr exists.

Other 1Jsefal Informaton

An auger with extension bandles is usually adequate for making soil investigations. In
some <2ses, an examination of road cuts, stream embankments, or building excavations wiil
provide useful information. Wells and well driller’s logs can aiso be used o obtain
information op groundwater and subsurface conditions. If depth 10 water informarion is
10 be obtained from a well, the well location should be in the general vidnity of the
disposal site in order 10 oblain water levels representative of the point of disposal.

PERCOLATION TESTS

The permeability of the soil in the proposed soil absorption system shall be determined by
percolation iests. These help to determine the acceprability of the site and establish the design size
of the subsurface disposal system.

i.

Minimum Requirement

Al least three percolation tests shall be conducied in each system area. The holes shall be
uniformiy located over the proposed absorption field site or in differeat soil conditions.
Less than three percolation tesis may be approved by the Department if shown that the soil
is uniform.

Where soils are shallow, piace percolation test holes at the depth of the proposed disposal
trenches or beds. In deeper soils where deep trenches or disposal pits will be used,
percolation iest holes should be placed at more than one level. Where very deep disposal
pits are contemplated, percolation tests shouid be made in each stratum penetrated. A
backhoe may be used to dig holes 1o expose soil profiles and dig down 10 suitabie strata.
Percolation tests shouid be witnessed by a representative of the. Department. If this is not
possible, then temporarily leave test holes open until they can be subsequently verified and

inspected.
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Standard Percolation Test Procadures

a

b

Disposal Treaches apd Beds

£y

@

)

%

(1

Digging the Hole

With band tools dig 2 12" square or 15" round hole. If the soil coltapses,
piace a perforated pipe vertically into the hole and carefully pack pravel
Or some other supporting material betwesn the pipe and the hole wall.
Perform the 1est within the pipe and adjust calculations 10 account for
water dispiacement by the supporting gravel pack.

Preparing the Hole

Remove any smeared soil surfaces from the sides of the hole to provide
as natural a soil interface as practical, 10 infiltrating waters. Remove loose
materials from the bottom of the hole. To protect the boruom from
scouring, add two inches of fine gravel

Presoaking the Hole

Presoak the hole by filling it with clear water 10 2 depth of 12 inches abave
the bottom of the hole. Determine the time for this amount of water (o]
seep away. If the water seeps away in 60 minutes or less, this procedure
shall be repeated. If a third test repeats the above resujt and the soil has
a low clay content, 15% or less, and a low shrink-sweil potential, the
percolation rate test may proceed immediately.. If not, maintajn a mimmum
water depth of 12 inches above the bottom of the hole for a 4 hour period
by refilling as necessary or by use of an automatic siphon. Water
remaining in the hole after 4 hours shall not be removed. Thereafier, the
soil shall be allowed to swell not less than 16 nor more thap 30 hours.
Following the soil swelling pericd, remove any soil which has sloughed into
the hole.

Percolation Rate

Fill the hoie with ciean waier o exactly six inches above the soil bottom
of the hole. With a tape measure or float gauge and a timepiece,
determine the time for the water to recede exacily 1 inch Refill
immediately and repeat the process until successive time intervals needed
for a one inch drop indicate that a stabilized rate has been obtained. This
is generally indicated when three consecutive perrolation rate measurements
vary by no more than 10%. Report the stabilized percoiation in minutes
per inch.

Disposal Pits

Digzing the Hole

With an auger, drill holes 18 inches in diameter, or larger, 10 the
depths of soil strata extending to the bottom of the proposed disposal pit.
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The minimum acreptable depth is 30 feet. Holes should be dug 1o each
vertical soil sirata to be utilized for absorption area.

Preparing the Hole

Follow the procedure in Part C.2a2. 10 the extent possibie.
Prescaking the Hole

Follow the procedure in Part C2.2.3. 10 the extent possible. If not, then
prescak the hole by filling the hole with water up 10 3 feer below grade.
Maintain this jevel for a 4 hour period by refilling as necessary by use of
an automatic siphon. Water remaining the hole afier 4 hours shall not be
removed. The scil shall be allowed 10 swell not less than 16 nor more
than 30 hours.

Percolation Rate

Filt the hole with clean water to approximately 12 inches above the soil
bottom of the hole. With a tape measure, or other measuring device,
determine the time for the water to recede exactly one inch. Refill imme-
diately and repeat the process until successive time intervals needed for a
one inch drop indicate that an approximately stabilized rate has been
obtained. Report the raie in minutes per inch. If it is not practical or
feasibie to foliow this procedure, the foliowing alternative may be used.

I Reflll the hole with water up 10 3 fL below grade.

il Place a plank or similar board across the top of the hole and place
a mark on it as a reference point from which ail measurements will
be made.

iii. Measure the rate of fall by dropping the measuring tape from the

mark on the plank 10 the 10p of the waier.

iv. Measure the rate of fali every 10 minutes for 1 hour, or longer if
needed, to obtain a stabilized rate of fall

v. Report the stabilized percolation rate in minutes per inch.

If the percolation rate is altered because of sidewall materials caving inio
the hole during the test, the site evaluator should make any necessary
adjustments in water level in the stabilized rate 10 give a2 more accurate
measurement,

D. CALCULATION OF THE PERCOLATION RATE
1 Disposal Trenches

Determine the stabilized percolation rate for each test hole. In most cases repetitively
measuring the infiltration unul 3 subsequent values are within 10% is adequate 10
approximate the stabilized percolation rate. However, if subsequent values are not
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treatment unit
Disposal Pits
Perform percolation tests at the depth of each layer of different soil lexture along the
sidewall of the proposed pit. Compuie 2 weighted average of the sujtabie percolation rates.
Do not inctude the depih of any soil layers where the percolation rate Is slower than 30
MPL
As an example, caiculate the weighted average percolation from the following data:

0 - 1 foot loam top soil

1 - 3 feet sandy loam, percolation rate = 8 MP]

3 - 6 fee! loam, percolation rate = 25 MP]

6 - 8 feet silty clay, percolation rate = 55 MPI

8 - 10 feet loam, percclation rate = 28 MPI

Compute the weighted average percolation rate: -

Depth of Soil Thickness of 7
below Ground Scil Layer Percolation Weighted
Surface, in fi, in f2. Rate Value
O1tw1 Not inciuded

2103 1x 3 MP1 = 8
Swe 3x 25 MPI = 75
6w 8 : 0

(Do not include because

percolation rate is

slower than. 30 MPI)

810 10 2x 28 MP1 = 56
Totals 6 feet = 139

Weighted average = 139/6 = 23 MPI
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DETERMINATION CF _ABSC

The value of 23 MPI should be used for design purposes, and the sidewall depth is 6 feet.
Note that this s0il is suitable for 1renches and that they are the preferabie soil treatment

unit.

UIREMENTS

rates of application based on

RSFION AREA REQ
-9- £30 .
Ef?cctive a%sorgﬁg% lr%)r}e(n?mrég:gs and (a'?l‘wgwble
percolation tests are given in Tabie 5.

The sidewall areas below the botiom of the disiribution pipe in disposal trenches and pits

are the effective absorpuion surfaces. Oniy consider sidewall areas in permeable substrata.
Discount all botiom surfaces for trenches and pits.

Sufficient area shall be provided for at least two bedrooms. Design is based on the toral
number of bedrooms. Dens, garages, family rcoms and similar areas that may be converted
bedrooms may be included at the discretion of the local county health depariment.

As noted in Table 3, soil in which the percolation rate is numerically greater than 30 MPI
is unsuitable for disposal pits and seepage beds. Soil with a percolation rate numerically
greater than 60 MPI is generally unsuitabie for any rype of soil absorption system. These
soils can be easily smeared and compacted during comstruction further reducing the soil
infiltration rate. Although not recommended, trench sysiems may be approved in soils with
percolation rates as slow as 120 MPI at the discretion of the Department under conditions
specified in Tabile 3 and in Pant V.

Effective absorption areas of round seepage pits are given in Table 6.

Effective absorption area for leach beds is figured as botiom area only.
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TABIE §

EFFECTIVE ABSORPTION AREA REQUIREMENTS AND
AT OWABIE RATE OF APPLICATION FOR SUBSURFACE DISPOSAL

SYSTEMS BASED ON PERCOLATION
REQLACED BY RIg-9-A 3070y 2

s\ -

REQUIRED EFFECTIVE MAXIMUM RATE OF
PERCOLATION RATE ABSORPTION AREA IN APPLICATION GALLONS
{Tirze in minutes required SQ. FT. PER BEDROOM PER SQ. FT. PER DAY
for water 10 fail 1 inch) (Sec 2y B & T below) (Sex B and T Bejow)
<1 Not permiited
lw?2 145 _ 1.40.
3 185 - 1.10:
4 200 1.09
5 25 0.9
7 70 ) 075
10 320 Q.63
15 400 ' 050
20 455 0.44
25 500 0.40
30(2 beiow) : 560 036
35 610 033
40 645 031
45 650 0.29
50 “71s 028
55 745 027
60 (T below) 800 025
>60 10 120 1000 0.20

Sufficient arca shall be provided for at beast 2 bedrooms.

Eme:hmpdonMMMMdkpmﬂMamdpiumdbmmmmfwdhmlbed&

Sidewall areas in permeabie sybsirata only are considersd,  botiom

surfacss are ignored.

Ovex'BDminmumﬁubhfordisponlpiumddispcnlbeds. .

Ovaﬁﬂmmmaumnﬁzbieformﬁcedhpmaim AlthedisaubnoflheDcpamm!xurfau:mchsmay

uwommmﬁmmﬁmmdmwmmmmmm;mmmm

(8} AMmmmmhmmMMammmlemMWuIMMM&

2 SmalmmmmMmmmmmmalzbmmmmrﬁBamnmmmummem
during construction. '
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TABLE 6

EFFECTIVE ABSORPTION AREAS OF ROUND SEEPAGE PITS

(In Square Feey)
/PE&ACAED' By K18-7- =30 | C )Cf)/k)
DIAMETER OF EFFECTIVE STRATA DEPTH BELOW FLOW LINE (BELOW INLET)
SEEPAGE PIT
(fe=n) 1f. 0 3 4 fr 5 6 fi. 71 8 f 9 fr. 10 fr
3 9.4 19 28 38 47 57 &6 75 85 94
4 126 25 R 50 63 75 88 101 113 126
5 15.7 )| 47 63 79 e 110 126 141 157
G 188 2B 57 75 94 113 132 151 170 188
7 paii] a4 &6 83 110 132 154 176 198 220
8 25.1 50 75 101 126 151 176 201 225 251
9 283 57 85 113 141 170 198 26 54 283
10 314 63 94 125 157 188 220 51 283 314
i1 34.6 63 101 iz8 13 207 212 z76 3n M5
12 377 75 113 151 188 26 264 202 339 377

Exampie: A pit of 5 foot diameter and 6 foot depih below the iniet has an effective area of 24 sq. fi. A pit of 5 foot diameter and
16 [oot depth has an ares of 94 + 157, or 251 sq. fL )
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PART IV - CONVENTIONAL SEPTIC
TANK SYSTEM DESIGN AND

CONSTRUCTION

A SETCINK REpLACED  BY RIE-7-4- 34

i Design

d.

After December 31, 1989, all new septic tanks must have a2 minimum of two
compartments. The inlel compartment of any septic tank shall be at least two-
thirds (2/3) of the total capacity of the tank.

The minimum liquid capacity of the septic tank shall be 960 gallons or 1.6 times
the daily design flow (see Table 1), whichever is greater. Minimum septic tank
capacities for single family dwellings shall be:

Minimum tank liquid capacity

Bedroom served (gallons)
1-3 ' 960
4 1,200
5 1,500

6 - 1,800

Dens, garages, family rooms and similar areas that can be converted 10 bedrooms
may be included at the discretion of the county health department. For more than
6 bedrooms use 1.6 x 200 x number of bedrooms for minimum tank capacity in

gallons.

The maximum size for a septic tank is 20,000 gailons. Systems in excess of this
design capacity should be designed using secondary treatment lechnology (See
Enginecring Bulletin 11).

2 Construction

Septic tanks shall be of approved shape (Figure 2), siructurally. sound, watertight
and conswructed of materials resistant (o corrosion or decay, such as concreie,

burned hard brick. Cinder block is not acceptable.

fiberglass, poiyurethane, polyethylene, medium or heavyweight concrete block or _
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The walls, base and partitions of all tanks shal be securely bonded together or
shail be of mornolithic or keyed construction. Wails, base and partiticns of poured-
in-place tanks shall have 2 minimum thickness of four inches throughcut A
minimum thickness of three inches will be allowed in precast tanks which have
been properly reinforced unless caicuiarions are provided by a Professional Engineer
registered in the State of Arizona that show a narrower thickness will provide a
compressive Srength of at least 2500 psi.

A sepiic 1ank installed under a driveway or parking area shall have adequate
reinforcement to support any anticipated static and/or dynamic load, and gas-tight

access plugs brought up 1o grade.

Rectangular, elliptical and semi-elliptical septic tanks shall have a length of at.least
twice but not more than three times the width. The liquid depth of such 1anks
generally shall not be less than four feet nor more than six feet. Tanks of other

Inlet and outlet connections of each compartment of a septic tank shall be designed
and installed 1o retain sewage solids, scum and sludge effectively.

Al least a 12-inch freeboard or void is required berween the sewage level and the
underside of the tank cover. The second compariment shall be vented 1o the first
compartment.

The invert, or flow line, of the outlet pipe shall be set a minimum of 12 inches
below the bottom of the tank cover. The inlet pipe shail be two inches higher than
the outiet pipe.

Outlet control devices are required for all septic tanks. These shall consist of pipe
tees nOt less than four inches in diameter. The bottom of the tee shall extend at
least 18 inches below the surface of the liquid and the top shall be at jeast eight
inches above the invert of the outlet and not less than two inches below the
bottom of the cover. The two compartments may be connected by a six inch

diameter ell or 2 slot in the compartment wall as shown in Figure 2.

Either an inlet pipe tes or an inlet baffle shall be used 0 spread the influent as
evenly as possible across the septic tank. To avoid compaction and plugging in the
vertical jeg of the 1ee, non-piugging inlets with more sweeping elbows or with
reguiar baffles are recommended.

Septic tank covers shall be sufficiently strong 10 support whatever suatic and/or
dynamic loads may reasonably be expected to be imposed upon it and tight enough
to prevent the enmirance of dirt or other foreign matter and the escape of the
odorous gases of dipestion.

Each tank shall be provided with two or more access openings at least 16 inches
in diameter or square (Figure 2). The access openings shall be Jocated over each
inlet and cutlet.
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FIGURE 2. SEPTIC TANK DETAILS
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SECTION A — A

— Liquid Depth, generally not less than 4 feet or greater than 5 feet.

— Tank Length, ot least 2 times but not more than 3 times the width.

— Position of Inspection holes, minimum of 2 inspection holes, 12 inches
in dicmeter or square.

— Tonk Width, at least 1/3 but not more than 1/2 the tength.

= Position of boffles, 1/3 of tonk length (L).
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3.

Materials
Concrete Septic Tanks

All concrete septic tanks shall be coated with an approved bituminous coating or
protected from corrosion by other acceptable means. The coating shall extend to
at jeast four (4) inches below the water line, and shall cover all of the internal area

.above that point. A coacrete mix incorporating 15% 10 18% fly ash may be

substituted for specific tank coatings if adequate documentation is submitied by
the manufacturer 1o demonstrate satisfactory tank sealing.

Altermate Materials

ey

@

Septic tanks construcied of alternate materials may be approved by the
Department when complying with approved standards set forth in this
Engineering Bulletin,

Wooden septic 1anks are prohibited.

Prefabricated Septic Tanks

(1

@

D

€3

Manufactured or prefabricated septic tanks shall comply with all approved
applicabie standards set forth herein and must be approved by the ADEQ
for insuatlation in the State of Arizona.

Independent laboratory tests and engineering caiculations certifying the tank
capacity and structural stability shall be provided by a registered structural
engineer licensed by any State Board of Technical Registration.

Septic Tanks

All forms used in placing concrete must be smooth, sufficiently designed
and braced 10 maintain their alignment unader pressure of the concrete
during placing.

Precast sections must be set evenly in a full bed of sealant. Excessively
mortared joints mest be trimmed flash, Sealants used berween the joints
are at the manufactorer’s discretion, uniess otherwise specified. If grout
Is used, it must consist of two parts plaster sand to one part cement with
sufficdent water added to make the grout flow under its own weight. The
grout must be poured into a water-soaked groove, and filled to the top of
the groove in the previously set section. If mastic joint compound is used,
it must be placed along the walls of the groove unless a double amount
is 10 be used as a further precaution against leakage. In this case, the
mastic sealant must be placed on the two shoulders of the groove. If
polyurcthane or approved egual is used it must be mixed as directed on
the label and placed in the groove. The next section must be placed while
the foaming reaction is sill in process.
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B.

1.

5 -

Location

The septic tank shall be jocated in compliance with Tables 7 and 8, but not in
excess of 100 feet from the facility being served. 'Distances from trees, swimming
pools, sidewalks, and driveways shall be sufficient 10 prevent cave-in during
COnstructon.

The septic tank or an approved access manhole 10 the tank shall not be buried
more than six inches below the ground surface fSnish grade. A marker shall be
brought up to grade. The tamk access cover shall be adeqguately reinforced o
support the load imposed. If the pitch of the house sewer from the structure sinb-
out 1o the tank is more than 14 inch per foot, a method acceptabie to the
Department must be employed 10 assure a moderate entrance velocity of the raw
sewage into the tank.

The septic tank shall be installed such that the botiom of the tank is at Jeast 2 feet
above the high seasonal groundwater level to prevent tank flotation or the sepuc
tank design shall incorporate anti- floatation devices approved by ADEQ.

A rwo-way cleanout shail be instailed berween the facility being served and the

septic tank. 0) ; .
DISPOSAL TRENCHES £ U702 Ly KEpLpacep B Y KI8-9-F302(c.

Absorption Area - see Part IILE

Construction

a.

A disposal trench replacement arez equivaient to 100% of the initial area shall be
available for replacement disposal trenches. This space shall not be used for
permanent structures.

The disposal trenches shall be constructed in either of the following ways:

1) The trenches may be 1aid out as a parallel distribution system preceded by
2 manifold or distribution box (se¢ Figure 3); or, ‘

¢4 The trenches may be comstructed in two systems preceded by a dosing
chamber with an aiternating siphon. Each sysiem of trenches shali contain
one-haif the required arca and may be serially loaded (see Figure 3). A
diversion valve for this type of system may be installed if the applicant can
justify its use 1o the Department as being an effective means of afternat-
ing use of each half of the disposal system. If approved, the diversion vaive
shall be installed near the septic tank and the housing of the vaive shall
be clearly and easily accessible at the ground surface.

Both disposal pipe and trench bottom shall be jevel
Disposal trenches shall be a minimum of 12 inches wide.

Bottom of the trench shall be 2 minimum of 5 feet above the seasonal high
groundwater level

28
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FIGURE 3. TRENCH DETAILS
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SECTION B-B, TOP AND SIDE VIEW

D - Total Trench Depth

E - Effective sidewcil for sbsorption.  Absorption area per -trench = 2xExL

L ~ Trench length, 100 fset maximum

S — Trench spocing, minimum 2 times total effective trench depth {2xE),
but not less than 10’

W — Trench width, 12 inch minimum 29



Aggregate fill shall extend from the bottom of the trench to four inches above the
distribution pipe. Aggregate fill shall be clean and of uniform size, preferably 3/4
inch 1o rwo inches in diameter, and shall offer 30% or more void space.

Backfill shall be at least 12 inches of native soi] over a protecﬁvé layer of untreated
building paper, filter fabric or other pervious biodegradable material. Soil placed
over wrenches shall be slightly mounded 10 control setlement.

Each trench shall not exceed 100 feet in length. For serial loaded irenches leave
a minimum of 2 times the effective rench depth, but in no case less than 10 ft. of
undisiurbed material berween irenches.

On sloped sites disposal trenches shall be constructed in series- Each trenciy shall
parallel contour lines. Minimum spacing berween trenches on the same coniour
shall be two times the effective trench depth. Trenches not on the same contour
shall be spaced as foliows:

SLOPE OF GROUND MINIMUM SPACING.

BETWEEN TRENCHES BETWEEN TRENCHES -
0% w 5% : 2.0 times the effective wrench depth
5% to 10% 25 umes the effective trench depth
10% 10 20% 3.0 umes the effective trench depth
Over 20% 4.0 times the effective trench depth

For lots with slopes in excess of 20 percent, soil absorption must be a minimum
of 20 feet horizontally from the face of the slope or ground surface as in the
following diagram:

A watertight line shall connect the septic rank, dis_tn"bution boi. and disposal pipes.

The outlet invert of the septic tank shall be 2 minimum of four inches above the
distribution pipe imvert

Disposal trenches shall be constructed and scarified in a manner which will prevent
Or correct any smearing of the sidewall surface areas.
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n. Breathers may be placed at all terminal ends of absorption trenches. The breather
shall consist of perforated pipe at least four inches diameter, placed vertically

within 1he backfill of the trench and penetrating into the trench aggregate.

o. Inspection pipes shali be instalied in the subsurface absorption irenches 10 observe
the depth of ponding 1o measure System performance and o serve as a means of
locating the disposal field. The pipes should extend from the bottom infiltrative
surface up 10 or above final grade. The bouom should be open and the 10p
capped. The pipe within the gravel shouid be perforated,

o Disposal pipe shall run the length of each trench and distribution pipe shal
connect each trench in serjes or parallel. Except for low pressure distriburion
Systems the mimimum diameter of the distribution and disposal pipe shall be four

g The end of each drainfield trench in parallel and the end of the disposal pipe in
the last trench in serially loaded drainfield systems shall be capped.

. The use of dynamite or jack-hammer is prohibited in the construction of disposal
trenches except as allowed under Section IILB.1.b.

5. The use of V.shaped 1renches is prohibited, except where soil conditions make
construction of vertical impossible.

L All types of piping materials used in construction shall have established ASTM,
ANSI or NSF standards if manufacture or seals of approval and shall be designated
for use as sewer pipe.

Location
a. Setback requirements for disposal trenches are given in Tables 7 and 3.
b. Construction or paving over the disposal trenches is prohibited, unless:

{1 The 100% replacement disposal system is comstructed initially; and,
(2) - Al distribution and disposal piping shall be schedule 40 at a minimurmn.

C Vehicular traffic is prohibited in the disposal trench area at any time afier its
construction unless structural protection or 3 fest of soil cover is provided.
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C. DISPOSALPITS  #z prAceD 5)/ f/g-?—fjo Z_(C)U) ‘}?/Jj

1. AbsOrption Ares - see Pari IILE., and Table 4.

2 Construction
a, A disposal pit replacement area equivalent to 160% of the initial area shall be
available for a repiacement disposal pit. This space shall not be used for Permanent
struciures. .
b. The design and construction of a hollow lined disposal pit shall conform 1o the

following (See Figure 4):

(1) Each disposal pit shall be circular in shape and shall have an excavated
diameter of not less than 3 feet. Each such pit shall be lined with ap
approved 1ype whole new hard byrned clay brick, concrete block, concrete
circular manhole type rings or other approved materials. Approval shall
be obtained prior to commencemen: construction of any seepage pit.

(2) The lining in every disposal pit shall be laid on a firm foundation, Lining
materials shall be placed tight together and laid with joints staggered.
Except in the case of approved Iype pre-cast concrete circular sections, no
brick or block shall be greater in height than its width and shall be laid
flat 10 form at least a 4 inch wall. Brick or block greater than 12 inches
in length shall have chamfered marching ends and be scored 1o provide for
seepage. Excavation voids behind the brick, biock or concrete liner shail
have 2 minimum of 6 inches of clean 3/4 inch gravel or rock.

3 All brick or block used in disposal pit construction shall have a minimum
compressive strength of 2500 pounds per square inch.

4 Each disposal pit shall have 2 minimum sidewal] (not including the dome) -
of 10 feet below the inler.

{5) The cover of any disposal pit shall be constructed with a reinforced concrete
slab of 2500 pounds per square inch minimum compressive strength, not
less than 5 inches thick and designed 10 support an earth Ioad of not less
thar 400 pounds per square foot. Each such cover shall be provided with
a 9 inch minimum inspection hole with a plug or cover, shall be coated on
the underside with an approved bituminous or other nonpermeabie
compound, and shall extend to final grade.

(6) The top of the dome or cover must be at least 12 inches, but not more than
4 feet beiow the surface of the pround.

M An approved vented inlet fitting shall be provided in €very seepage pit so
arranged 2s 10 prevent the infiow from damaging the sidewall.

(8) Al the discretion of the local County Health Department, gravel filled
disposal pits without biock or brick lining may be approved.

ot Disposal pits shall terminate at least five feet above the seasonal high static
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groundwater level and four feet above impermeabie strata.

d.

For hoilow lined pits the disposal pit bottom shall be backfilled 6 to 12 inches in
depth and the annular space left between the wail of the Chamber and the
excavation shall be filled 1o the top of the chamber with durabie aggrepate. Ag-
gregate shall be clean and of uniform size, preferably 3/4 inch 10 rwo inches in
diameter. Material used for backfill shall offer 30% or more void space.

For gravel flled pits the entire pit shall be backfilied with durable aggregate.
Aggregate shall be clean and of uniform size, 3/4 inch to two inches in diamerer.
Material used for backfill shali offer 30% or more void space.

A watertight line shall connect the septic tank, distribution box and disposal pits.

The outlet of the septic tank shall be a minimum of four inches above the botiom
of the distribution pipe.

Multiple disposal pit installations shall be constructed in either seties or parallel
arrangements and served through an approved distribution box, dosing chamber or
diversion valve with watenighi lines 1o each pit. Minimum diameter of ihe
distribution pipe shall be four inches.

Disposal pits shall be excavated in a manner which will minimize, preven: or correct
any smearing of the sidewall surface areas.

Breathers or inspection pipes shall be Placed in all disposal pits. The breather shall
consist of perforated pipe at least four inches in diameter, placed verticaliy within
the backfill of the pit. The pipe shail extend from the botiom of the pit to several
inches above the ground level

Minimum’spacing between pits on the same contour shall be three times the pit
diameter (12 foot minimum spacing measured edge to edge). Pits not on the same
contour shall be spaced as follows (12 foot minimum spacing):

% SLOPE OF GROUND MINIMUM SPACING
BETWEEN PITS BETWEEN PITS
{times the pit diameter)

G 10 5
5 o 10
10 t0 20
Over 20

hh B

’

The use of dynamite or jack-hammer in construction of disposal pits is prohibited
except as ailowed under Section HLB.1.b..

3. Lecation

Setback requirements are given in Tables 7 and &.
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1.

pA

D. DM BEDS [ EFLA %D B Y A15-9-

Absorption Area - see Part ILE.

£322(9)(1)4(3)

Constrauction

a.

A disposal bed replacement area equivalent 1o 100% of the initial area shall be
available for replacement beds. This space saall 2ot be used for permanent
structures.

The disposal pipe should 'dmp 2" per 100 . of pipe. The bottom of the bed shajl
be level.

Disposal pipes for distributing efluent shall be spaced 4 10 6 fest apart and 3 feer
from the bed sidewall (See Figure 5).

The bottom of the bed shall be 2 minimum of five feet above the seasonal high
groundwater tabie. The bed shall have a minimum depth of 26 inches below the
nataral ground level to provide minimum earth backfill of 12 inches.

Aggregate fill shall extend from the botzom of the bed 1o depth of 24 inches.
Aggregate fill shail be clean and of uniform size, preferabiy 3/4 inch 1o two inches
in diameter. Soft volcanic cinders are prohibited.

Backill shall be at Jeast 12 inches of native s0il over a protective layer of untreated
building paper or other approved bicdegradable material. Soil placed over the bed
shall be slightly mounded 0 control settlement.

Each bed shall be not more than 100 feet in length.

A watertight line shail coanect the septic ank, distribution header and disposal
lines. The ends of the disposal lines shall be ivoped or capped.

The outle: of the septic tank shail be 2 minimum of four inches above the bouom
of the distribution pipes.

Disposalbedsshaﬂbemnsmédinamannerwhjchwﬂ]prevcmormm any
smearing of the sidewall or bottom surface areas.

Disposal pipes shall run the lcagth of the bed parafiel to each other. Minimum
diameter of the distribstion pipe shall be four inches,

Use of dynamite or jack-hammer is prohibited in construction of a disposal bed
except as aliowed under Section [ILB.1.b.

Breathers or inspection pipes shall be installed in ail disposal beds. The breather
shall consist of perforated pipe at least 4 inches in diameter, placed verticaily within
backfill of the bed. The pipe shail extend from the botrom of the bed to finish
grade or above and be capped.

Location

a.

Setback requirements for a disposal bed are given in Tables 7 and 8.
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- FIGURE 5. TYPICAL DISPOSAL BED SYSTEM
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E.

b. Construction or paving over the disposal beds shall not be permitted. -

c Vehicular traffic on the dispdsal bed area at any time after its construction is
prohibited. '

d. Disposal beds are acceptable where:
(1) The site is relatively level, no more than 5% slope, and

(2)

percolation rates are 30 minutes/inch or faster.

GTHER COMPONENTS
1. Distribution Bawes £/ €G- £ 202 (C) (I)

a General

A distribution box shall be used o distribute tank effluent in equai portions to two
or more distribution pipes, unless otherwise approved by the Deparunent.
Alternatives that may be approved by the Department are:

&)

@

b. Design

ey

@

&)

e

A maniioid sysiem that is ieveled by transit or sitelevel for single family
residences only, or

A diversion valve that will allow for alternate ase of each half of a split
system of disposal irenches, provided that a maimenance schedule is
designed into the sysiem.

The distribution box must be of sufficient size to accommodaie the required
number of distribution lines. The box must be of watertight construction
(See Figure 6).

The outlet lines must be set at the same ievel and 4 10 6 inches above the
bottom of the box

The inlet must be at least 1 inch above the outlets. A masonry baffle at
least 6 inches high and 12 inches long must be placed transversely io the
distribution box iniet and 6 inches in froat of it

The box must be provided with a satisfactory concrete, plastic or steel cover.

c Constructzon

D

€3

Distribution boxes shail be of approved shape, structurally watertight and
consiructed of materials resistant to corrosion or decay, such as concrete,
fiberglass, polyurethane, poiyvethylene, heavyweight concrete block or burned
hard brick- :

The walls, base and baffle of all boxes shall be seciirely bonded together
or shali be of monolithic or keyed construction. Walls, base and baffle
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FIGURE s.
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1

of poured-in-place boxes shall have a minimum thickness of four inches
throughout. A minimum thickness of three inches will be allowed in
precast boxes which have been properly reinforced.

Distribution box covers shaii be sufficiently strong 1o Support whatever static
and/or dvnamic Ioads Mmay reasonably be expected 10 be itnposed upon it
and tight enough 10 prevent the entrance of dirt or Other foreign martter
and the escape of the cdorous gases of digestion,

4 . Materials

D

@
()

Distribution boxes constructed of alternate materiais may be approved by
the Deparniment when complying with approved standards,

-

Wooden distribution boxes are prohibited.
Prefabricated distribution baxes,

I Manufactured or prefabricated distribution boxes shaj comply with
. all approved applicable siandards and must be approved by the
ADEQ for installation in the Siate of Arizona.

i Independent laboratory tests and engineering caiculatjons certifying
the box structural stability shall be provided by a regisiered enginesr
licensed or registered any State Board of Technical Registration. .

e 1 oction

6y

@

(3

@

The distribution box shall be located zs near as is practical to the dispasal
bed, pit or rench System, but not closer than 2 . :

The distribution box shall be installed at such depth thar the top, or an
approved access manhole to the box, will be not more than 18 inches

cover o the access manhole should be installed at grade-level, The 1ank
cover shall be adequately reinforced 1o Support the load imposed.

A distribution box shall be installed on a level concrete installation pad or
undisturbed base uniess the box is built in place, In any event, the bottom
of the bax must be Jevei,

If constructed of fibergiass or plastic the distribution box shall be anchoreq
in concrete.

A Grnsc,Sand,andentInlcxmpmrs /f/g_?’...-/}sjj—'
2 Applicabiity

@)

All commercial and indusiriai users of private sewage disposal systems, thar
have liquid wastes containing prease, garbage, flammabie wastes, sand,
hair, lint or other ingredients in quantities greater than a domestic source
which may adversely affect the operation of such systems, shall instalj and
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@
(3

Design

(1)

@

maintain an appropriate approved intercepior 10 ensure satisfactory
operation of their respective sewage disposal system.

Sampling boxes shall be installed when required by the Depariment.

Interceptors shall be located prior 10 treatment and as close as possible o
the source and be accessible for servicing. Al necessary manholes for
servicing shall be at grade level and be gas tight.

Interceptors shall be of approved design and have at least 2 compartments.
Structural requirements shall be equal to the” apphmble portons for septic
lanks (See Figure 7).

The following design formulae sha]l be applied, unless the design engmcvrr

can demonstrate 10 the satisfaction of the Department that other criteria
are moOre appropriate in a given crcumsiance:

i Grease and garbage - commercial kitchens
S=MNMxRxTx4F

if S;'«md, silt and oil - auto washers
S=NVxRxTxF

1. Silt, lint and grease - laundries, laundromats
S=NWX2xRxTxF

iv. Where:
S = the liquid capacity (size) of the interceptor
R = the waste flow rate
T = required retention time
F = the storage factor, in terms of 8 hours units of operation.

NM = number of meals per peak hour
NV = number of vehicles per hour
NW = number of washing machines per laundry

v. Normal retention times:

Commercial kichen waste with dishwasher

andordisposal ............ ... .. ... ... 2.5 hours
Singie service kitchen waste _

withdisposal ................ ..., 1.5 hours
AMOWasShEr . . ... e i e 20 hours
Lagndry .. . ..o v v i e 2.0 hours
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FIGURE 7. DOUBLE-COMPARTMENT INTERCEPTER

gos tight manhole frame
/—cmd cover for traffic
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Section

A vertical extension of 12 inches separates the iniet, outiet aend
baffle fittings from the tank floor. The tops of the fittings
shouid be well obove the liquid layer. '
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Normal storage factors:

Fully equipped commercial kitchen

8hrooperation ... ......_ ... _............ 1
Ihr.operation ............ ... . ... ... ... 2
4 br.operaticn . ........... ... L. .. 3
Single service kitchen . ... ... L L L. L. 15

Auto washers

self-serve . ... L L., 1.5
employes operated . ... ... ... ..., ... ...... 2
Laundries, laundromats ... .. ... ... ... ... ... ... 1.5

Waste flow rates:

Commeercial kitchen :
with dishwashing machire .. ... _. ... _. 6 gal/meal

without dishwashing machine ... ...... .. 5 gal/meal
Single service kitchen . .................._. 2 gal/meal
Food waste disposer . ... ................. 1 gal/meal
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PART V - ALTERNATIVE ON-SITE

DISPOSAL SYSTEMS

GENERAL REQUIREMENTS
1 Treatment
a. Alternative on-site disposal systems are intended and will be approved for individual

2

lots only where conventional SCpUC tank systems are not suitable and &Anot be

d Wherever possible; aerobic tregtment units shall be mainui t
ammwmmmmcpuamrmﬁﬂuwmewwhﬁ: Grade
WwW2 '

Efftoent Disposal

a Subsurface dispasal in the form of percolation, evapotranspiration or irrigation is
preferred. A comparison of various on-site rreatment and disposai systems and
conditions for their use is given in Table 9.

b. Al surtace disposal and uses must compiy-with applicable-trexmem andtreuse rules.

c All’ ined on-site. This does not apply to wastewater
that is percoiated, tramspired. or- tracked from: the site;” of “sindge from such

-—Lreament systems that must be removed 0 an approved disposal site.
d Lining of cvapotrapspiration (E-T) or similar disposal areas and special sealing of

if blasting required to form the dmspesal Seld. if located in fill, or if located above
the natural grade
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TABLE 9

COMPARISON OF ON-SITE TREATMENT AND DISPOSAL METHODS
AND CONDITIONS OF USE

TYPE OF ON-SITE

DISPOSAL SYSTEM

SOLL CONDITIONS

TYPE OF ON-SITE TREATMENT SYSTEM

the dispotal 2rea s a1 least 24 inches.

Perco-  Minimom Towl Cax | Cay |
Gooa  Depeh te Ground- Ratext Rated
MPI able Layer Tank Uit Phx Disinfection
1. Comventional Sub-surface
Disposal Sysem: Trench 1-60°* a7 b4
Bext 1-30 wr X
Pit 1-% 1514 X
Z Evapotranspirauion Bed:
Lined with plastic Nia, k] X
Untined N/A an X
3. Mouad Syster i-120 n X
4. Sub-surface Irvigation may be
wed i
2. The minimem vertical separstion®* )
(MVS) to0 an impermeshie leyer &5
2t lexst 12 inches jexs thanm 48
inches; and
b. The MVS (0 the high seasonal
proundwater kevel sndior fractured
rock it 2t beast S feet,
Caze 1. 160 >7/>3 X
-The cisposal menches are prester
than 2 fert in total depet; and
-The total cover of mataral soil s
at least 12 inches,
Caze 1L 1-66 4525 X
.The gispogal trenches are 2 feet in
total depeh or jesx; or
-The total cover of nataryl or
imported soil 1 less than 12
inches but af jeast 6 inches.
--. 5. Surfee frrigata used if the Na pJe] X
~ total depech aof tifurs) soil @F———

* May be spproved (or pereolanon rates of 60-120 MP}
Dexsurex are (olicwedt

Mammmmhmmm;im

TT Mimimum vertical separauon cusnds from the bottom of the trench.

X2asanai groundwaler evel
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Ammmmu%rmmnw

a [n addition to items required by Part 1L C. the following items agre required prior
W copsguction of amy new aliernative on-site dsposal system, or before
modificatons are made 1c an existing alternative on site disposat sysiem.

(N Plans and Specifications sealed and signed by a Professional Engineer
registered in the state of Asizons umiess otherwiss cxempied by the Code
of the State Board of Technical Registration.

) An Operation and Maintenance manual for individual home aerobic systems
must be submirted with the application for approval.  The Operation 2nd
Mainienance Manoat most conform to Engineering Builetin No. 11,
Chapter 11, and must contain:

L A schedule of daily, weekly, monthly, and yearly operation and
maintenance requirements wogether with instructions for compie:-
ing each operation and maintenance item.

ii Testing requirements, metbods, frequencies, and reporting
respousibilities (see Part V.A4L).

il Pumping requirements.

iv. Power requirements.

V. Spare parts list with current prices.

vi. Anyotherin&:tmﬂonnmryfo'rpmperopa:mnofmcfmnit):.

{3) Anaﬁd:ﬁlsignedbytheowmththehasmdmmme

i opuaﬁonmdminmreqmmathehasnmmmd

Mzinmmhhnul,_andthrhéwmdomcreqnﬁedmm testing,

and reporung (see Attachment 1). The affidavit shall be recorded requiring
maintenance by the owner and future owners.

4 A repoft from the county health department with their findings of the
required site inspection together with any recommendations. The report
should be included on form ADEQOWQ-113 containing any conditions
reqniredforappm:lmdindimethznmﬁomlsepdcmks)stem
is not feasible. -

&) ForthusepmjeasthalmqnircznAquifeerwaionorRenscPcrmit,a
completed permit appliction. ,

b. If comstroction hay not started within one year after the date of issue, the

"Certificate of Approval 1o Coastruct® will be void, unless an extension of time has
been requested and granted in writing.

AMmOpanc

a. Before operation begins or any alternative on-site dispasal system, a Ceriificata of

47



Approval of Construcucn must e obtained.

Before 2 Cantifiqte of Approval of Construction be issued. the faclity mus;
be construcied in accordance with 4pproved plans and specifications of approved

For those projects, requiring an Aguifer Protection or Reuse Permit a signed
permit must be issued by the ADEQ before 3 Certificate of Approval of

When issued, the Certificate of Approval of Construction may conatain, but not be
limited 1o, aay or ail of the following:

1) That all wastewater be conuined for disposal within the prcpe-r.r;'/.
boundaries.

@ That disposal area requirements including provisions for future &xpansion
if required must be followed

3) MQpcrationmdmintcn:ncemnsxbein_acmrdancewﬁmtbcappw ’
Operation and Maintemance manual =~ =~ -

4 That monitoring requirements, including testing, sampling, and reporting
be performed. .

i All Goilities pracricing disinfection by chiorination will be required
to keep a log of effluent chiorine residuals. A minimum of ope
sample per month shail be tested

meat and analysis of all samples are the responsibility of the owner
and shall be in accordance with procedures approved by the

Department

mmmsmnrqmm:mptabemmmdm
containers and shipped to an approved laboratory. A list of
approved laboratories may be obtained from the Arizona

should be received by the laboratory within six hours of time of
coliection.  Samples received after being too long in transit mus:
be resampled until samples are received within tne specified 1ime
limits. Anatytical results should be submitted to the Depaniment
within 30 days of receipt of all analytical ‘resnis from the
laboratory.
(5) That the Departmear will reserve the night of enuy for State or icaal
officials 10 inspect the facility and collect any sampies needed 10 determine
compliance with any standards,
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(6] That whenever the property s sold. the seller musi inform the buver of
these requirements 104 (be new gwner must submut all required affidavits.

e, Fadure 0 comply with any conditions or provisions of the Certificate of Approvai
of Construction may subject the owner of the facility 1o revocation of the certificate
cr legal action by the Department Another axzpabie means of wastewater
treatment and disposal may be required.

B. EVAPOTRANSPIRATICN BEDS

1

Geaeral

In areas of shallow soils, high groundwater tabies, clevated ambient groundwater nitrate
levels, tight soils, steep slopes or fractared rock which will not permit adequate Sltration,
E-‘rbedscznbeusedtodispoaeofmmmmmeamphercsomatmdischargcw
SUrface Or groundwater ocours. A typical cross section of an E-T bed is shown in Fig 8.

Dexign
a Singie Family Residence
Eupoumpﬁaﬁonbddeignmwbemmﬁbynﬁngmappﬁaﬁon

rates shown on Figure 11. Design flows shall be 200 gallons per day per bedroom.
Aliowances will be made for low flow toilets as specified in Table 2

b.  Mubifmily Suidivisions, Apertmests, Office Buildings and Otber Commercial
Projecss.

Design areas should be caicuiated based on a water mass balance for the winter
months and evapotranspiration application rates shown in Figure 11. Design flows
shall be based on Table 1.

c Efffiuent Quality

Prwumtwrmoveseﬁhbieandﬂmablesoﬁdsismryxo prevent
physical clogging of the disposal system.  Additional treatment to improve E-T rates
is umnecessary. Septic tank pretreatment is adequate and E-T bed design shall be
based solely on hydraalic loading rates.

d Micro Esviroamexts
Care shouid be taken in the design process t0 evaluate possible on-site micro-

eovironment impacts on E-T raies such a3 north facing siopes, crown ciosure,
abnormally high relative humidity and wind stagnation factors.

- & ' Macro Eaviroaments

E-T bed disposal of effluent is not as effective in areas of the state that average
3 Januvary minimum temperature of 20°F or less and is generally not recommended.
Projecs in these areas shown on Figure 11 by the 20°F lines must include
provisions for long term storage of effloent and precipitation based on a water mass
balance for the petiod of negative net evaporation
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Calsn'nctjonFcamuothcE—TBed

a.

b.

The construction of an E-T bed shall be in dcordance with Figure 3.

with sand meeting Dy of 0.1 mm. (50 percent by weight smalier or equal 1o 0.1
mm.). This size sand is capable of RsSing water about 3 feet by capillary acrion.
[f this materiai is not commerdiaily available the designer may specify an ASTM
C-33 Concrete Sand. D422 Morar Sand or D-1663 asphait fine sand. Capillary
rise poteatial test results shail be submitted for review before saurce/gradation can
be used Capillary rise shall not be less than 18 inches.

E-T bed depth shall have a minimum depth of 18" and 2 maximum depth of 36,

The design depth shall be 2 funcrion of E-T sands wapillary rise 2s per ASTM D.

2325 and the anticipated maximum frost depth,

Synthetic liners should consist of 3 single sheer of plastic with a 20 mil minimum
thickness. The plastic shall be Hypalon, PVC or approved equal. All plastic seams
shall be factory fabricated or field welded according to manufacturers recommenda-
tions and cover all sides and bottom of the bed.

1) Synthetic liners shail be cushioned on both sides with layers of sand ar jeas;
2" thick 10 prevent puncruring during construction. .

FIGURE 12. E-T BED LINING ground

@ Whmitisnozposz‘blemhringLheinle:pipeinmtrthetopedgeofme
liner, the joint where the pipe Passes throogh the liner must be tightly
sealed. Slack in the liner around the inlet pipe should be provided to
prevent the pipe from pulling away from the liner if seuling oceors

A six inch thick layer of natural soil or an imported clay (Bentonite) in which the

bed is being placed may be used as a liner if the soi] has the following characteris-

tics:

{1) The percolation rate of either the soil or day liner (1 percolation tesw1000
$q. ft of surface area) is numerically greater than &0 min/inch, sueh as 70

mininch  The tests shall be performed at the botom of the excgvation
for the bed. The test location and resuits shall be determined by the design

engineer,
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k

-y There shall be oo Gssures Or crevices i (he ST bed Sxavauon tirough
which (be effluent may pass.

3) There is 2 minimum of five feet of soil beiocw the bottom of the bed W the
high seasonal groundwater level or 4 feet 1o an impervious laver.

Surface run-off from upsiope arezs and roof drainage shall be diverted around the
sysiem by berms or drainage swaies

A ™o 1o four inch layer of 12° 10 1" diameter crushed stone or gravel shall be
placed around ihe distribution pipes. Filter cloth shall be placed on top of the rock
o prevent sand from settling inw the aggregate and reducng the void capacity.

A topsoil meetizg Maricopa Association of Governments (MAG) Uniform Standard
Specification for Public Works Construction 795.2, dark cinders, decomposed granite
or similar landscaping material may be used. Maximum surfacing depth shall be
2

Irrigation of E-T bed area is not allowed.
Tommtzpomﬁﬂhmpmbkmmomawimmnmmﬁonmmow
for periodic inspection of the efficiency of the E-T bed, 2 4° - 6" pumpout port shall

be installed 10 permit flushing of the bed. The port shall be perforated pipe,
c:ppedonmp,cx_:cndingverﬁcauytowimin4inch¢sofmeﬂ_bedﬁne:.

AHE-Tbe:hmm:beprpteaed against flooding such that the bed remains operable
duringazs-ymﬂoodandisnotdamgedduﬁngalw-ywﬂood._

Lesk Texsting of Evaporation Bed Liners
'Iheline:sfan-Tbahshoqubetesmdinthefoﬂowingmnnm

i

Plastic Liners

Thebedﬁn«shzﬂnatbet:swdnntﬂmermcE-Tbcdsandisazﬁna!grad:.

The foliowing steps shall be wken in the test:

1) The bed shall be filled with water through the pumpout ports and the
dispmlsyn:mto?-ﬁ'bebwmeﬁnishgndeofmcmdwﬂmm
disturbing ET bed sand and liner. .

2 The water shall be allowed to stand for 24 hours to allow water level 1o
reach equilibrium.

(3) At the end of the above 24 hours, the level of the water in the bed should
be measured by measuring the depth of water in the pumpout port

(4) After 48 hours from the preceding measurement, the water ievel in the bed
should again be noted



(3, The amount of precipitation which falls og the bed (omsite rain gauge)
during the 48 hours detween measurements shouid be noted.

(6) If after correcting for precipitation, the measured drop in the water level

(7 When the test is finished, slowty pump oui the bed through the pumpout
port o minimize distarbance of the bed.

The above test shall be conducted under the supervision of a Professional Eaginesr
registered in the State of Arizona. The eagineer shall submit the results of this
1est to the Department in 2 repon with his signature and seal

b. Namral Soil Liners

In thecaseofnatmilinqs,Lheyneednotbetmedifthcpermhdnnmehas
beende:amjnedwbenumaiczﬂymmmméﬂmlorifmemmﬁnmdepm
ofsoilbewwthebouomofthebedtothesnsanzlhighgroundwaterlmi:'ssrect
OF more.

Setbacks for Evapotranspiration Beds

The setbacks for E-T beds bommﬁnedandmmebedsusingmniﬂone-piecﬁneum
as shown in Tables 7 and 8 Beuse of the testing protocol required for the one-piece
plasucliucas,mmETbedsmzybeauamwbcphudaminimumof:

a. Mty-ﬁvefqe:ﬁom:heedgeofad:ymh.

b. Twenty-five feet from the edge of 2 kive stream.

c Fxﬁyrectﬁ-omtheedgeqfalivesmminawztersapplywamhed.
d "-Twmty-&ve feet from the edge of a lake or reservoir,

e . Twenty-five feet from cuts on sloping terrain.

In all cases provision of Part V.B3k regarding flood protection must be met. Edges are
defined in the Tables 7 and 8. '

Vegetarion

Generally vegetation plantings are not recommended. Because of the variability in water
levels and salt accumulation in properly operating E-T beds, mast Iypes of vegetation are
adversely affected after long periods of use. To minimize potential problems small salt
wierant low lying pfizer type cvergreens are recommended if vegelation s used. The
SVErgreens provide some transpiration in the winter which aids disposal ratas to a smalf
€Xtent and appear to tolerate the dry soil conditions present in the summer period. Conuact
YOur local nursery or county agricultural extension office for other appropriate plantings

In vour arez,
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C.

INDIVIDUAL AEROBIC TREATMENT SYSTEMS

L

2,

General

a.

Individual aerobic treatment systems shaj! be approved only when conditions are
unsuitable for the use of septic systems.

Such conditions exist when amy one of the foliowing conditions exist:
() The percolation rate of the soil is greater Wian 60 minutes per inch; ar,

) The distance between the bottom of the disposal rench and any impervious
SUrata is less than 4 feet: or,

&)} The distance from the bottom of the disposal wench and the maximum
feieﬂdonofthehjghmnﬂgmunmwrublcislmms&en

b. Individual aerobic treatment plants shall not be approved, regardiess of the disposal
methed, if:
(1) Imended intermitzent use of the piant (weskznds or short holiday periods
only) is likely 10 affect its proper functioning, uniess National Sanitation
Foundation (NSF) testing has shown that it is expected 1o work under its
intended use and operational procedures are provided.
"(2) Electrical service is unreliable.
3 Inmdedm&mtmﬁhngSFmﬁngmmszumbcrddi
Effiuent Disposal
a Effluent from an individual, 2etobic treatment plant shall be disposed of by one of
the following methods:
(1) . Evapouanspiration bed
(2 Mound
3) Surface irrigation
(4)  Subsurface irrigation
b. Individual, acrobic weamment piants shall not be approved for surface or subsurface

irTigation if any of the following conditions exist:
€3] The total depth of the soil in the disposal area is less than 24",

) The distance between the bottom of the subsarface disposal trench and the
impervious layer is less than [27.

3) The distance between the bottom of the subsurface dispasal trench and the
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Q1gh groundwater level is less than 5 feer

{4) The disunce berween the bottom of the subsuriace disposal trench and
fracrured rock is less than 5 feer

(3) Sufficient disposa] arez is not available because of the presence of large
aumbers of rocks or bouiders.

Treameat Plant Approval

a All aew, individual aerobic treatment plants shall possess a current NSF Class |
ratng. A listing of plants currently rated NSF Class ] Q@n be obtained from the

Deparmment.

b. All existing individual 2erobic treatment plants shall meet standards for eMeen:
quality given in Part V.C.S.

c All new, individual 2erobic treatment plants that require backwash 1o mest NSF
lestng requirements shall include an automatic fiter backwashing syszem.

Operatioa and Maintenance Magmal

a The mangfacturer, distributor, or owner of an individual, treatment plant shall
provide the purchaser with an Operations and Maintenancs Manual approved by
the Department , e

b. The Operations and Maintenance (O&M) Manual shalf provide compiete, detailed
instractions for instailation, starn-gp and proper operation and maintenance
procedures including safety, repiacement parts, public health considerations, and
treaument limitations. :

Desisn Requi
a Efffacst Quality Requircments

(1) Surface disposal effluent shall meet requirements in the Reuse Rules,
AAC R189-703.CS5a.

2) Subsurface disposal for disposal trenches pot meelng all the requirements
formmdonzlhdxsysmnsmdgrummmzmminmm depth,
¢ffluent quality shall meet NSF Standard 40 performance requirements for
Class [ effluent. Monitoring and sampling shall be performed in accordance
with ADEQ policies. An individual asrobic treatment plant with current
NSF dass | rating must be used

(3) For disposal trenches not meeting ali requirements for conventional disposal

trenches and less than or equal © 2 feet in total deptr o with less than
12° of cover, efffuent qualiry shall meet all requirements for surface disposal.
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Trextmenr Units
Hydraziic C .

)

L

For single family dwellings with not more than three bedrooms,
the minimum rated hydraulic @pacity shall be 450 galions per day.

For each additional bedroom the Spacty shall be increased by 150
gallens per day.

The gse of low-flush toilets shall reduce the design flow rate by the

-vajucoftthoujchReduc:ionhc:orliswdinszleZupw

1 maximum total flow reduction of 16% for Qlcuiation of capacity
of home acrobic units.

Inizaliats

mmm:phntsimshaubeovermwdmconuin
emergency overflow equal 10 one day's design flow. Inciude an
mmmﬂowpipe&ommepumpingchambc:ndapamp
out port

mmmmummpmaymm:mmumzomﬂ___
plmiclinercushionedonuchsidebyz'ofﬁnesmdsimﬂzrm-
that required for ET bed construction.
Themﬁonmnbcbactﬁuedwi:h314'w2'm5=or
fberglass moks we 14" 10 33" gravel

Thetreanneutphntshallbclocawdawzyfmm drainage or
discharge from downspouts, and shall be accessible for septage
pumping.

Setback requirements shall be identical to those for septic tanks.

'Ihecapadlyofthepmuunncntunksﬁzubeeqmlmzt least one
day’s design flow rate (150 gpd/bedroom).

All appurtemances required for NSF Class I rated plants muost be
provided with the plant

Disinfection shall be required for all surface and subsurface
irngaton with shaliow disposal wenches (see Part V.CSa (3)).
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Efivent Disposal
(1)

e))

“)

Iv. Pumps

{a; Submersibie pumps shall be gmer controlled or water jeve;
coawrolled as required for (he disposal method

) Pumps shall be °quipped with audio and visya] high leve]
alarms.

Duposal Field Location

L Setbacks shall be the same for surface irrigation as those listed in
Tables 7 and 8 for disposal trenches. The only exception to the

il Thcdisposjﬁddshaunotbeloawdinmcnoodway.

ik The disposal field should de protected from the 100 - year flood
evenr

compaction shall be 85% according 10 MAG sSpecification 211.4.
Berm comstruction materials shonid not conrain any rock greater
than 2 inch in size.

iii. If the lot in question canpot hold the effluen: plus the rainfail from
amyur,uhonrmt.aﬁedemdiscmrgepamnmzybemquimd
as called for in the “Federal Water Pollution Control Act*, as
amesded (33 USC 466 et seq.).

DiuﬁoaofOE-SimSwﬁneWmRnﬁ

All surface water run-off, incloding run-off from roofs of nearby buildings,
shall be diverted around and away from the disposal field.

Reserve Area

Dispasal fields used for subsurface irrigation shall have unused space
available for a reserve area equal to 100% of the area required for disposal.
The reserve area shall be suitable for use as a disposal area and shaii not
CORMAIN any peTmanent struciures or consTUCion over the reserve area.
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Specifications

Co

truction and plumbing specifications must coaform g MAG. UPC, or

equivalent.
Surface Lrieas:

i
L

-

ncmnaﬁdsaﬁisrﬁs&aﬂbedcmmed using the
3ppropriate svapotranspiration design facior shown in Figure 11
and the iIrrigation system manufacturer's specificitions.

Exmpics

4 bedroom house with 5 falMlush 1wilets (Yavapai Counry)

4 x 150 gpddedroom = 5217 sq.fr

\_D 0.115 gpdpsf

4badroomhomewith3pmmmﬂexs
3

4 x = 4383 sq.ft.

0.115 gpdpst o

-

(a) The irrigation system shall be automaric.,
) Emmnbesptudmmughom the eatire disposal area.
{c) Use of either bubblers or sprinkiers i acceptable.

(d)  Piping shall be color coded or labeled 1o differsntiate
betwesn potable water and efflyent.

Spray irrigation

{a) 'I'hedisufbutions?stemshanbevzmdmauawmmuon
of rrigation.

®) Theetﬂncurshaﬂnotbeaﬂomwpond.

() 'I'hespraynozzlashaﬂbespamdsothatmes;mypancm
is overlapping.

(d) Buffer zones shall be provided to prevent wind transpori
of the effluent aerosols across property boandarnies or inic
occupied areas.

(e) Nozzles for spray ii'rigau'on should be designed 10 minimize
clogging and 10 allow easy maintenance
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i Signs saving, “Contaminated Water Do Not Drink*, shaj;
be posted in the irrigarion area

(g) NO extercal hose bibs shall be instailed on the sp

UTigation lines.
Combization E-T/Absorption Treaches

(1} Subsurface irrigation by combination E-T/absorption trenches is the disposaj
of effluent beiow ground level The disposal method is 2n alternative 1o

constuciion of a  conventiona) septic

ank disposal treach or an

cvapouansprrauon bed. It combines elements of each

(2) No testing or mORitoring is required for subsurface irrigation.

3) Minimem Requiremeats for Subsurface Irrigation.
i The suitabitity for subsurface disposal and the permeability of the

=

SewuxmqujrmssuubeeqwmmoummTassfmd

Sforconmﬁonalscpticunksynm

iii. The towl trench depth. must be at least 24" and the botom of the

trench most be at least 12° above

bedrock or other impermeabie

hyusandeectabmemchighsmonalgrmm.

N

Filtar Clath

. e
SIDEWALL AREA P24 &4 50 54
A

Z" Topsoil
4" Send*®
2" Pea Grgval

Gravel (3/4" to 2" rock)
Uepth to vary depending
on percolation rote gng
depth to impermegble
layer.

* If send is not used, evaostrznspiration may not pe
considered, and iopssil cover must be g -minimum

of § .

V. Spacing regquirements berween trenches shall be the same as for

leach trenches given in Pamt IV,

62



vi BEach wened shail aot be more than 100 fest in length

vii, Use of dynamite or jack-hammer is prohibited in construction of
reaches cxcept as allowed under Section I B 1b.

viii Treaches shai! be consmucted along contour lines.

L

. Design Exmple

Given:

(a) The County Health Department rejects the use of a
cogventional septic Lnk and leach feid system due 1o
inidequate soil depth.

™ depth of soil above impermesbie strata is 5 feer.

(© pereoiation raie is 30 minutes per inch. (Application rate
from Tabie 5 is 036 gpdpst)

@ évapotranspiration rate is__O.n gpdpst. .
(e) three bedroom home is b be builn

9] metwﬂlbebyinﬁvidnﬂhomeambic
plant with disinjection. .

Solution;
Totalﬁow=3x(1503pd/oedxmm) = 450 gpd
Constroct 2 treach with the following cross-section.

2" Topsoil

4" Sand

z Pea Grave!

168" Grave

[NCT TO SCALE]




The uench has .57 5q. fL of sidewal] area per {oot of wench and oae sq. fu of
surtacs. '

Effluent disposal per foot of wrench is 2qual ta the foilowrag:

1)

By perwoiation
(036 gpdpsf) x (2.67 sq. fr) = 0.96 gpd

(k) By evapotranspiration
(0-11 gpdpsf) x (1.0 sq. ft) = 0.11 gpd

(i) Towal = 0.96 + 0.11 = 107 gpd/ft

() Trench leagth = 450 gpd/1.07 gpd/ft = 420 feet

D. GRAYWATER AND BLACKWATER SYSTEMS
| - .1. General

a.

When graywater wastewarer is separated from blackwater waste (wiler wasiewater
and kitchen sink wastes) a tonai blackwater waste flow reduction of up 10 40% can
be anticipated.

For graywater systems using septic tank soil absorption systems the basic guidelines
sczfonhinmbbuneﬁnﬁ:rsoﬂabsorpdousysxmsﬁustﬂlapplytmdmc
construction of graywater disposal systems, n:onlydiﬁcmmcisapotenual reduc-
ﬂoninmescpﬁcmnkanddisposa]capadtyfcrmmmsysxms.

The graywater sysiem receives wastewater gemerated from showers, baths, wash
basins, clothes washers and miscellaneous cleaning operations. _

Segregadon of the blackwater/graywater waste streams yields several benefits
including; (1) conservation of water resources, (2) potential for recycling valuable
nutrients to the soil, (3) reuse potential of recycied graywater, and (4) prolonged
life of the septic tank soil absorption system.

2 Design and Coastruction

a.

Although residential graywater does conmin pollutanis and must be properly
managed, graywater is eisier 1o manage due 1o reduced flow volumes. While diverse
strategies have been proposed for Saywaler management, rigorous field evaluations
have not been conducted in most cases. Until forther field dara becomes available
and is evaloated, graywater wreaument and disposal systems shail be designed
similarly for typical residential wastewatar septic ank soil absorption sysiems, Part
IV of this balletin

1o rypical residential septic ank ab:sé:rp:ivc SYSiems. A minimum septic tank capa-
city table is presented below for a typical graywater system, Table 10.
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TABLE 10

SEPTIC TANK CAPACITIES (Galions)

Conventional
Sepuc Tank/ Soil Graywater
Bedrooms Absorptive System Systems
i-3 960 650
4 1,200 300
5 - 1,500 1,000
6 1.800 1,200

Renee of Groywater

Graywater &omsingleandmulﬁ-fzmﬂymﬁmmybem for surface irrigatior under
the following conditions: .

a Thcdaignandmnsuucﬁonofme,wemmappmvedbymcbepamnemm
. ac:nrdanccw:‘thA.A.C.Tnlcls.Chame,Amdez

b. Such irrigation sites shall be designed 1o contain a 10-year, 24-hour rainfall event.
c The graywater must meet the allowabie limits for surface irrigation Part V.C.5.4.
Blackwater Treatment Alterpatives |

a A water closet connected to a public sewer.
b. Amwmwmnmwpﬁcm&mm
c Earth-pit privy (only where there is no piped water).

d. Other-such as chemical toiless, vauit privies, etc, when approved by the Depart-
mexnt.

Where conditions are such as 10 make it impossible or impractical w0 consiruct either z
seplic wank disposal or an earth-pit privy, other exreta disposal facilities may be approved
by the Deparmnent such as composting toilets, incinertor toilets, chemical toilets or vault
privies, provided they can be maintained and operated without endangering the public health
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E.

Or creaung a suisance. The design and constucton of such Qciliges shall conform i

general to the requirements set forth in Eagineering Builetin No. 2. entitled The Earth
Pit Privy and Other Methods of Exrrera Disposai®.

LOW PRESSURE DISTRIBUTION STSTEM

1

Generai
a A pressure disiribution system is 2 low pressure system comprised of
(1) a dosing chamber,
(2) a pump Or siphon;
3 2 pressure transport line
4) 4 manifold; and,
(9 3 small diameter perforated plastic pipe laterais.

b. A pressure distribution system must be used when the following alternative

(1)  Sand filtration:
(2)  Mound systems; and,
3) {\nynhsm'fnesoﬂlbsorpﬁonspstmwhmtbesuﬂpmhﬁonmasare

(1)  Maintain 2 uniform application raze throughout leach feid;

2 TmﬂdspmeﬁemmthmwofmeMsoﬂpmﬁlc:

€l Aidinmiﬁg:ﬁngmepmnﬁ:lo{mnumimﬁngmm{nmof
excexsive permeadility low aress with unfavorable dispasal characreristics;
or, . :

(4) Impmmcpexfommzndinmmcﬁﬁcspanofahchﬁdd.
Condiﬁombrw

b Aminimnmo“feezshaﬂbemquimdbemecnthebotmmofmezbsorplivcﬁcid

trend:aznynndaiytngmuicdwlzycr,suchzsbedmck,brSfmtw the high
seasonal groundwater table

66



c The following guidelines are recommended for pressure distribution sysiem design
‘ ousside of tbese guideiines:

(1}

(2)

Design

Design of Pressure Dismibution Nerworks for Sepdc-Tank Absorption
Systems, Small Scale Wasie Management Projecc Publication #9.6,
University of Wiscoasin, Madison, W1, 1981,

Onsite Wastewater Treatment and Disposal Svstems, Design Manual, EPAa_
1980

a Laterals

(1)

@
e

Q)

&)

O

Pertoration Spacing (1L.)

The Lateral length should be at least 6 inches shorter than the trench length
butnmmumanmmmcoﬂﬁcespadng,- . : e

umkhmmupmqwmzﬁommm

The lateral spacing in beds is typically 3 to 6 feet. The outside laterais
mmwawmwmwmmmuz
edpe. o

A preliminary estimate of orifice spacing should be made. Normally, the
ﬁmutimuwmbcme-hﬂfthehmuspa:ing. For moast installations

The orifice diameter will be 1/4 (0.25) inches. A residual head of 2.5 feet
is wsed for calculating Sows and pump size, The flow through each orifi-
ceath:thndwﬂlbel.l?_gﬂbmpe:minme.
Dminelhehwﬂdiawa&ommefoﬂowingﬁgum:

FIGURE 13. LATERAL DIAMETER

107 Perforotion Diarmeter:
9+ 1/4 in. (6.4mm)
B -
1.
7 - .
& -
s -
4 -
3 —
2

. ]

G 10 20 30 40 50 60 70 B0 90 100 110 120130140 150
Lotarai Langth {fL)
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e The Laterals should a0t exceed the leagtas
below for the pipe anticipated be used.

TABLE 11
MAXIMUM LATERAL LENGTHS (Fy

Lateral Orifice Schedule Class Class Class

Diameter Spacing 40 200 160 125

Inches Feat
1.00 1.5 185 210 210 —
1.00 20 200 24.0 240 —_
1.00 pi) 225 275 275 —
1.00 3.0 210 3.0 330 —
1.25 1.5 270 300 300 315
1.235 20 320 %0 330 380
1.25 25 375 425 45.0 45.0
1.25 a0 420 480 o 480 510 ..
150 7 1S T T s 3590 39.0 405
1.50 20 20 . 46.0 480 500
1.50 2.5 485 525 36.0 59.0
150 30 55.0 590 : 54.0 680
2.00 15 525 555 585 600
200 20 64.0 63.0 70.0 720
2.00 25 s s 20.0 823
200 3.0 310 80 900 930

. (8) Caicniate the lateral and tomal discharge rates:
Lareral Discharge Rate, gpm = 1.17 x nomber of orifices
Total Discharge Rate, gpm = Lateral Rate x number of laterais
b. Determine the manifold size from Table 12
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TABLE 12

MANIFOLD SIZE
Laterst .
Diecisrye
{gpem) 1% 1% r
&} ) Tt)

Terminal Cemtrl 2 4 4 0 2 § 8 18 2 4 & 8 10
10 L1 4 3 3 0 10 5 12 1 9w 12 16 24 24 13
20 10 4 4 '3 o 4 4 & 3 10 . & ] 12 .16 24
ki) 15 2 ' 2 4 é . 4 8 5 F] 10
40 2 4 4 6 8 10
50 28 2 4 é 8
60 30 2 4
0 38 2 4
80 4 2 :

90 45 2
100 50 2
110 55
120 &0
130 65
140 0
50 18
160 8o
170 8§
180 90
190 95
W00 100
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TABLE 12 (Continued)
MANIFOLD SIZE

Laters)
Rate Manifold Dismeser Manifold Dismerer
(zpe) > £
Laters) Spacing Lawery
- m®) 03]

Termitial  Centeyy 2 4 6§ 8 1¢ 2 4 6 8 10
10 5 /3 40 48 15 0 42 64 & % 110
20 i 16 24 30 R 40 26 40 54 64 0
30 15 12 16 24 24 30 - 1) 28 6 42 S0
40 p 1} 10 12 18 18 20 16 )} 30 R @
50 2s 8 12 12 16 20 14 F.+) ] 2 L]
60 0 1 3 12 16 1) 12 16 “ ki
70 35 ] 8 12 -] 10 10 16 18 24 30
8 40 & .4 6 3 10 10 12 i8 16 2
%0 45 4 - & ] 10 8 12 18 18 2

100 50 4 4 8 3 10 8 12 12 16 2
110 55 4 4 & 2 10 2 12 12 16 2
120 &0 4 £ [ 8 10 6 8 12 15 10
130 1) 4 4 & 3 10 & 8 12 16 10
140 70 2 4 6 - 6 8 12 8 10
150 75 2 4. 6 6 8 & 3 10
160 &0 2 4 6 6 3 é 3 10
170 a5 2 4 & 4 8 & 3 10
180 0 2 4 4 8 5 8 10
190 95 2 4 4 8 6 8 10
200 100 2 4 4 4 6 B 10

Eampie A: Central Manifoid Exxmpie B: Termiral Manifoid

Latenal Q = 4 ppen Laiena] Q = 30 gpm
Lazeral Spacing = ¢ Lateral Spacing = &
Manifold Lemgth = 18 Manifoki Lenygth = 24
Manifold Diameter = 4" Manifold Diampeer w 3

70



c Transport (Pressure) Lipe.
Determine the diameter of the Uansport line from the following table. (The wabie
i3 specifically for ABS Schedule 40 pipe with 3 Hazen-Williams Coefficient of 150)
. TABLE 3
FRICTION LOSS PER 1006 FEET OF PVC PIPE

Friction Loss in feet per one hundred feet
Pipe Diameter, in inches

Flow 1 1w 1w zr 3. 4"
GPM
5 152 039 018
6 214 0ss - 025 0.97 -
7 289 0.76 036 0.10
8 3.83 097 0.46 0.14
9 457 121 03 017
10 5.50 146 .70 021
11 Ry 0.84 025
12 209 L0t 039
13 242 117 a3s
14 274 133 039
15 306 L45 044 0.g7
16 349 165 .50 0.08
17 . 3.93 186 0.56 009
18 4.37 07 0.62 0.10
19 : 4381 228 0.68 0.11
20 523 246 0.74 0.12
25 375 110 0.16
30 2 154 023
35 205 030 607
40 82 039 0.09
45 : kW.e) 043 a1z
50 388 058 Q.16
60 031 021
70 108 0.28
&0 138 037
S0 173 0.46
100 ‘ 209 055
150 L17
Example: The transport live will be 50 £t long and the flow is calculated at 20 Epm. The headicss

for 100 fi. of 1%" diameter pipe is 246. For 50 fL it would be L23.
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lotal Heod In Feet

»n
o

wn
o
1

F's
o
|

Calculaie the wQl head:

Towl Head = E + T + R
Weere E = clevation differencs betwesn the pump and the manifold
T = transport pressure line head

residual head (2.5 feer)

R

i

Pump Selection

(1)

2

&)

Pump selection is 2 critical pan of the sysiem design package. It is baseq
on the discharge rate and pumping head required for the system. - Using
the pump head-discharge rate curves supplied by the manufacturer, seject
a pump at the required head

Tohdpmichmpdnﬁmy,pmpsdeaionshouldﬂsoaddrm
maxmum osable head, Select pswhmmeopezz_ﬁngpointwi!lbc

For:nmph,:pumpwahamﬂmnmupudtyofsogpmsbould only be
mtmmmﬁmsmmmmm)xmmor
2 gm

FIGURE 14. PUMP PERFORMANCE CURVES

w
[ =]

29

Minimum Operational Flows
A= C 60 gpmyc.15)
B= (110 gpmi<.1%)
C= (140 gpmi¢. 1%
D= {110 gpm><.15)
E= {140 gpmi<. 15

9

oW p

1]
-

=1L} S
16.5 gpm| .
21 oo™
16.5 gpm
genm

3040 ST 60 73 80 90 100 1ia 129 132 140

S Gallons Per Minute
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SYSTEM REQUIREMENTS PUMP COMMENTS
GPM TDH SELECTED
1 25 8 A B, orC All pumps will work, but because of prics and
serviceability pump A, B or C were seleced.

2 43 13 A BorcC Price and serviceabiliry.

3 45 15 Bor C Pump A not adeguate.

4 &7 26 E Pump D might be adequate, check the operation
5 20 53 N/A ggl:;m is less than 15 perceat of the maximum
- T flow for Pump E

4) Other pump considerations:

i

i

t Dosage

Pump shouid be specified for effuent

Pump should transfer solids as large as orifice diameter.

Pump should be serviceabie from ground levei withont the need
o enier the pump chamber. PVC compression couplings are
available which assist in the easy removal of pumps.

Pumps must be kept submerped and all connections made outside

the chamber in an expiosion-proof boz.

Impellers shall be cast irom, bronze, or other corrosion-resistant
marterial Regrdlmofmemamiﬂ,tnehnpeuamayﬁemifﬂ:c
pump remains inactive for several months, )

Ifforanyrmonacheckuheisused,ableedcrholeshuu]dbe
instailed so the volute is kept filled with effluent Some pumps
may run backwards if the impeller is in air,

Determine the dose volume by the following sets of design criteria:
(1) Soil Type:

Determine the dose volume by dividing the average daily flow, in gpm. by
the following recommended dasing frequency:



(2)

SuﬂTmqumlmn-ﬁz
M_edinmandﬁnesand

- Loamy sand, sandy lcam

Loam and finer soils

Doses/Valume Ratio:

(a) The dajly dose volume ratio should be 3¢ least 7 times the vojume

(®) Itmybemmmodifymcpipin;mrkmnﬁgmmw

(© Use:hefoﬂawhgubbmalmhwdism“bn‘ ) fine,

(1)

The dosing chamber must be w3
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TABLE 14
Trassport Line Volumes
Volume
) (gl of leagth)
{inches) Sch 40 Class 200 Class 160 Class 125
1 045 o058 058 —
3 .078 092 096 - 058
1% .105 120 A28 130
2 175 .189 196 204
3 385 417 417 435
4 567 667 714 714
6 1429 1429 1429 1.567
Dosing chamber

terught, with all joints seajed. Precautions
ust be made in high groundwater areas 10 prevent the tank from float-
ing.



)

A screen is recommended around the pump. [t shouid bave 18" holes or
suu.beofmnmwmm:mmimmamorlzsqme
fee Iis placcment must not interfere with the floats and it should be
casily removable for deaning.

I‘aevoiumeof,the,dodngchmbcshouldbeeqmimazlnstmdays‘
flow. A?ﬁp&nmkﬁﬂwﬁeuﬁdmtmlmmkupmcpnmp
wﬁmmm::mm@mm:ndsmnoneuy’s
flow for most single dweiling instailations. See Figure 15 for a typical
dosing chamber installation. See Figure 15 for a typical dosing chamber.

FIGURE 15. DOSING CHAMBER

WEATHER—PROCOF CONTROL BOX

SEAL=OFF

EXPLOSION—-PROOF JUNCTION BOY

RIGID CONDUIT
REDWOCD OR CEDAR POST

POLE O BING TD HOLD
AND ADSUET SWITCHES

INFLUENT e

]

N
BT TITTS Vs

MGH LEVEL ALARM
DR — EFFLUENT
—r7
oPTRATMG STCH
T
Low LEVEL swrew oF/ HICH LEVEL
ALARM SWITCH
OPERATING
2 SWITCH
3 LOW LEVEL
OFF SWITCH
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E|Up'=I"]" -
distributed 10 2 disposal treach. Sand firers characreristically produce 3 high Qualiry
cmuentwhichvambngmeﬁfe of any soil absorption system.

b. Alternatives 10 the suandard SepUc tank soi] absorption sysiem may be necassary
for 2 aumber of reasons: ’

(D Soil lbsorptm characteristics are noq suitable for SCPUC Gnk effluen:

(2) Groundwater levels are ISt 100 high for proper treatmen: of
septic rnk cffluent by soil.

(3)  Deptt to bedrock or impermeable layers praciude adequate depth for
reaunent of septic tank effluent. .

4 Tomhkfumsnctuﬂopenﬂhehnd,mmosmpmp«mit
adequate trearmen: S :

&) Landuuistoolimitedwaﬂowmmucdonofapmpqscﬂabmrpﬁon
sysiem. _

2z Couﬁﬁmsﬁrw
a Slopemmbenoyu:u'manmpcmnt.

b Thebommoflheﬁl:ersuﬂbeaminimmofsfee:abom:hcmghsmsonal
groummflevexor.lfuotabowmeimpamblem
3. Filter Design
a, Appnnuonmorsepucunkeﬁ]mmmmeﬁ!wmmnmbegrum:han12
pasqmm.pa- A
b Thcﬁlmsmdmmmnbmwmegrmmnofmed;mnnd.

(1) Conforms o the gradation requirements of ASTM-C.33,

76



SEEVE %
SIZE PASSING
4 95-100
8 &0-100
16 50-85
30 25-&4
50 10-30
100 2-10
(2) Conforms 10 the USDA definition of a medium sapd:
SIEVE MILLIMETER %o
SIZE SIZE PASSING
4 2.0-10 100
10 1.0-20 75
1s 0.6-1.2 50
140 0.05-0.10 0-15

The filter sand must be washed sand,
¢dged or angular in shape,

The Uniformity Coefficient must be iess than or equal to 2.0.
Theﬁlmmbedmedmorethanclﬁmapaday.

hmnomor:thanl%ﬁnes,andbesharp

Sand filter container, piping, gravel, gravel cover, and soil crowa material should
meet the minimom requirements shown in figure 16.

equivalent w or greater than thirty mil unreinforced

(1) Have properties
polyvinyl chioride.

(2)  Have field repair instructions and materials provided to the purchaser of
the liner.

3) Have factory fabricated “boots* for waterproof feld bonding of piping to

and through the liner.

Have piacement against smooth, regular surfaces free of sharp edges, nails,
wire, spiinters, or other Objects that may puncture the liner. A four inch
layer of clean medium sand should provide liner protection.

(4
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IGURE 18, TYPICAL INTERMITTANT SAND FILTER

Ve Ve S grave

eressure manifalg

fliter ‘zprim —,

concreta TN

¢x] 1P Y VT TT S

fiiter fabric 4,

ey . -

:4 vvedrain r Q‘Ck-'v'v’ v' 'vvv'v‘.v'v'v'v'v'r'v' 'O.v"'v . ‘ 5- min
£Z§ﬁ€14ﬁ99923223? ”~E ﬂEQQﬁgkzxzﬁﬁgﬁgiﬁ

pressure infiyent

from dasin — I
chamber 9 effiuent fiow out - ;?s::sb;w

b. Anmwmmnmmmbephmdmamblemm

c The pressure system must be designed and installed according to the guidance given
for Pressure Distribution Systems.

5. Gravity Disposal Treaches
The disposal trenches must meet the requirements of standard trench system.

G. MOUND SYSTEMS
L General

a Many rural areas in the United States are not suited for On-site disposal of horme
Scwage using the comventional SEPUic tank system because of site limitations such
as slowly permeable soils, shailow soils, and high water table soils. The SEpLC tank-
mound sysiem IS one system which overcomes some of these soil Limitations but
allows subsurface disposal of the efflgent (Figure 17).

b. . The septic wnk-mound system consists of the sepyic tank, a pumping chamber, 2nd
the mound. The septic tank is sized the same as for the conventional septic 2nk-
soil absorption system.  The pump elevates the efffuent to the mound and pres-
surizes the distributicn within the mound A SIphon An be used in place of the
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pump i the mound 15 kocated down slope. The mound consists of 3 il material,
an absorpuod area, a distribution sysiem. a cap and top soil

The efifuent is pumped into the absorption area through the distribution system.
Itﬂowsmroughme&nmum]whmuspunﬁedndmm:tmmmme
naturai soil. The cap, usually consistng of a topsoil or subsoil provides frost
protection, a barrier to infiltraton, rewins moisture for vegetation and promotes
runoff of precipitation. The topsoil aids in establishing and maimzim‘ng a good
vegelative cover.

Condidous for Approval

4.

For all soil textural classifications with percoiation rates from 1 to 120 minutes per
inch, the minimum depth of natural soil 10 the limiting layer shall be 2 fest

The maximnm slope of natural ground for soils with percolation rates of 1 to 60
MPI and 61 w0 120 MP! shall be 12% and 6% respectively.

The mound must not be installed in flood ways, areas with large trees and bouiders,
concave siopes, slope bases or depressions.

The minimum pretreatment of sewage prior to disposal to the mound must be a
septic tank designed according 10 guidelines in this bulletin,

The cap area of the mound most remain open. above with no soucures placed
above or opon it. The mound mast remain accessible for repairs if failure occurs.

Design and Coustroction

Please refer 1o the Design and Conspuction Marual for Wisconsin Mounds for
design and construction criteria. This manoal and a list of required modifications
is available from ADEQ.

A pressure distribution sysiem shaill be used in the mound system design.
A 100% reserve area is required for all mound systems.

Either the mound shall be sodded with grass sod or lawn grasses or other
appropriate low profile vegetation shall be established before the system is put into
openation. _

A standpipe shali be installed within the bed down 1o the fill sand, so that ponding
water <an be measursd periodically and pumped if necsssary.

Sethacks

Setback requirements shall be equal to those given in Tables 7 and 8 for conventionai septic
tank sysiems.
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H.

DL‘SDIFECI'ION FOR INDIVIDUAL DISPOSAL SYSTEMS

1.

General

i

When Required

Disinfection of domestic wastewater refers 1o the selective destruction of pathogenic
Orgalisms it the efluent wasiewater sueam. The application of disinfectants is
required for:

(N Surface disposal of effluent ffom aerobic treamment facilities:
(2) Surface disposal of effluent from graywaier treatment svsiems; and,

(3) Disposal of effiuent from aerobic treatment facilities in shallow renches
less than or equal io 2 feet deep or with less than 12 inches of cover.

b. Disinfeceants
A listing of potential disinfectants available for on-site application is shown in Table
15, i
Chicrine and chlorine compounds such as calcium hypochlorite and sodium
hypochiorite are the most common forms of disinfectants used today. When
pmpa‘iyc_)pml.edllgcmoﬁu&on pmcesis:safe,prac:ial.andeﬂ'ecﬁvcwyto
destroy disease-causing organisms.
Chiorine is a powerful oxidizing agents @pable of oxidizing organic mauer,
including orzanisms, at 2 rapid raie in refatively iow concentrations.
TABLE 15
SELECTED POTENTIAL DISINFECTANTS FOR ON-SITE APPLICATION
_ AVAILABLE
DISINFECTANT FORMULA FORM USED  CHLORINE®  EQUIPMENT
Sodivm Hypectiorite NaOCY Lacquid - %15 Metering Pump
Calcinm Hypochorite Ca(0CT), Tablet 570 Tabier Coatactor
c Efficiency of Disiatection

The destruction of organisms is directly refzted to two factors, concentration and
contact time. This means that if the chlorine concentration is decreasad, the contacy
time, the leagth of time the chiorine and the organisms are in physical contact,
must be increased to ensure thar the kill rate remains the same. Similarly, as the
chlorine concentration increases, the contact time needed for a given kill decreases.
The chlorine demand (concentration) of selected domestic wastewaters is given in

Table 16
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TABLE 16
CHLORINE DEMAND OF SELECTED DOMESTIC

WASTEWATERS'
CHLORINE
WASTEWATER DEMANDMG/L
Septic 1ank effloent 30 -45
Home aerobic treatment plant efflvent 10-25
Sand-filtered effluent T _ 1-6 ...

a. Estimated conceatration of chiorine consumed in nonspecific side reactions with
15-minute contact time. '

For chlorination to be successfui:
(1) Chiorine must be thoroughly mixed with all the effluent water 1o be treated.
2) Mixing must be continuous.

3 Enough chiorine muost be 2dded 10 accomplish the degree of reatment
desired.

Location of Equipment

The disinfection equipment, including feed systems and contac chamber, must be located
Mmmmxmtmormmmmxsysm or, il
included, theﬁlmﬁonsystem,mdheﬁmthe&mldischargepoim The equipment should
bebatedbe!owgnde.beradﬂyamble,mdbedeﬁgnedforpmperopaadon during
all seasons of the year. :

Desion Criteci

a

Dosage

The design of disinfection processes depends on the wastewater characteristics,
mmmmw:mmmcgmmmdammﬁnfmntwumpb
yed. From this information, the required residual-reiationship may be developed
and disinfectant dose may be calculated.

Design of on-site wasiewater disinfection systems must result in conservartive dose-

comtact time values, since carefut coatrol of the process is not feasible. Guidelines
for chlorine disinfection for on-site applications are presented In Tabie 17.
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TABLE 17
CHLORINE DOSAGE DESIGN GUIDELINES

Chilorine Dose’ mg/!

Efflaen: Septic Tank Package Biclogical Sand Filter
pH Effinent Procees Eftuans Effiuent
é 35-5 15-30 6-10
7 40 . 55 20 - 35 10-20
8 50 - &5 30 -45 20-35

i Conundmc:lsmntsupukﬂcwandmmc;ﬁscmnmﬁmc o
mmumatIGCdehouats‘Cforsimih:etﬁdmcy. :

Sampile Calcuiations

The sizing of chiorine feed systems is dependent upoa the form of the chlorine usad and
the method of distribution. Sampie caiculstions are presented Alsc refer 1o Appendix A
of Engineering Bulietin 8, Désinfeczion, provided as Anzachment 7.

Chiorine: NaGCI - trade streagth 15% (150 g4)
Dose required: 20 mg/] available chlorine
Wastewater flow: 200 gpd average

1
@
3

(4)

Available chlorine =
(150 ) x (3785 Ugal) x (1.0 IDAS3.6 g) = 1.25 Tb/gal
Dose required = '

(20 mg) x (3.785 Lgal) x (1 IbAS3S g) x (10° g/mg)
= 1.67 x 10* Ibigal

Dose required =
(167 x 107 Ib/gal) x (200 @ld) = 334 x 107 Ibid
NaCCl dose =

(334 x 10% IbAd) / (125 Ib/gal) /128 oz/gal = 3.5 oziday

Estimate of chiorine design - table! faed

Calorine: (Ca(OQ), tablet - 115 g commerdial strength 70%
Dose Required : 20 mg/l availabie chiorine
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4.

Wastewater Flow: 200 gpd (750 Ld:

(1) Available chiorine in wblet = 0.7 ¢ 115(z) = 80.5 grable:

(2) Dose required = 20 (mg/) x 750 {(Ud) 2 1 gm/1000 mg = 15 gd
€)) Tablet cmesamption = 15 (gd)

80.5 (grabler)

0.19 tabiets/day
or. 5.4 daysnablet

Coastruction Features -
1) Stack or Tablet Feed Systems:

Thesemusedfnr!eeding(‘a(oa),ub!es (see Figure 18). They are
mmmedofdmbhm&eephsﬁcorﬁbcrghsmddaignedfor
in-line installation. 'I‘abu:disoheinpmponionwxhemmﬂow.

Restocking of tablets is done manually as needed. Protection from freezing . .

weuh«mdiﬁonsshouldbepmvmasm.

L AR aspirator feeder empioys the use of 2 vacumm 10 draw disin-
fection solution from a conuiner into the unit. The water.
disinfecrant solution is then injected into the main wastewater
stream.

i Suction feeders operate by pulling the disinfection solution from
a reservoir by suction into the disinfection uait. The suction is
qeated by 2 pump or a siphon. -

il The storage reservoir should be large eaough according to the
manufacturer's recommendations 1o provide ample volume of
disinfection solution for several weeks of operaton.

vi ‘Construction materials for the tanks, piping, pumps, and
dppurlenances must be corrosion resistant

a Contact Basins
&3] For low flows, less than 1.000 gallons per day, contact basins may be ptzs;ic,
: fiberglass or a leagth of concrete pipe placed vertically and outfitted witn
1 concrele base
2 Contact basins should be baffled in order to prevent serious shortcircuiting

withm the basin. One sample baffling arrangement is shown in Figure 15.
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FEED CHLORINATOR

STACK

FIGURE 18.

F

WATER INLET
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FIGURE 19. SAMPLE
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GRAVEL-LESS TRENCH SYSTEM

o

Genexal

A gravel-less treach system shail meet all the requirements of 2 suandard trench system
except thar the aggregate il s replaced by 2 large diameter, nylon Gbric-wrapped, plastic
pipe approved by the Department

Conditions for Approwal

a.

b.

Gravel-less trenches shall rot be used if 2 source of clean aggregate fill rock is
readily available.

Unless otherwise noted berein, the sysiem must be installed according to the pipe
manufacturer's recommendatons.

* Length of pipe needed should be cakculated on the following besis:

8" diameter pipe = 2 sq. ft. effective area/ft.
10" diameter pipe = 3 sq. ft. effective area/ft.

Effective area is equivaleat to one lineal foot of wench absorption ares.

Exampie:

A three bedroom home on a site with soil with a percolation rate of 15 MP] would require
600 linear feet of 8 pipe ((600 galkday 050 galsq. f1.iday)/2) of & pipe or 400 linear feer
of 10" pipe ((6XM-STYV3)- _

F R

Individual lines should be as long as possible, but not exceeding the 100 fr
maximum.

Anhupecﬁonpon(ﬂudpmp)mbe‘mnmemmﬂmdotm
line.

Constroction

The trench should follow the contour of the land and the pipe should be installed
between 18 and 36" below (he soface.

Treach excavations should pot be less than 18° wide and no more than 36" wide.

Pipe must be installed level with an aliowable variation of not more than 1/2° per
100 feer A transit, engineer’s level or surveying station is required.
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PART VI - OPERATION AND
MAINTENANCE

OPERATION AND MAINTENANCE (O&M) OF THE SEPTIC TANK

One of the major advantages of the septic tank is that it bas no moving parts and, therefore, nesds
very little routine maintenance. A well designed and maintained concrete, or plastic tank shouid
last for 50 years. Because of corrosion problems, stee] tanks can be expected to last 80 more than
10 years Oneuuseo[sepdcunkpmbbcmm:ﬁﬂmwpumpoulLhcsludgesoljdsmd
scum when reqguirsd ﬁsmenudgedcpmmweﬁecﬁveﬁqujdmlumeanddﬂmdmﬁmc
decTease. Asmsm;slugesmumgmmmmteﬂidencyfwscﬂ,mdmmsoﬁm
&scape through the oudet Smmmayabobeginmﬂowinwmedisposalm The most
mmmonamcfdispoalamhﬂmismemmuhﬁonofscumorsludgewhichacaps&om
the septic tank. Theoniyw:ympreventthisisbyp«iodicinspa:donandpmpingofmem

i. Tmmumnmmbofmmnmnmmtowmmenm -
of scum and sludge accumulation. Hﬁspudonpmg:mmmtmiedounapmp-ouz
frequency of once every 3 to S years is reasonable. Once the characteristic siudge
amﬂa&onblmminspeuion&eqmcyanbeadjmedmmingly. The inlet and .
ouuezmmmsmdk:yjoint;shouﬂbeimpeaedfordamgeaﬁeruchnnkpump—oun

Actual inspection of slodge and scam accumulations i the only way (0 determine definitely
when 2 given tank needs o be pumped. Wbenaunkisinspened.thedcpmofsiudgeand
scum should be measured in the vicinity of the outler baffle of both chamber.

a Todetcminetbemmlﬁﬂgmﬂybmkmemmﬁlad&rmmbem
This should revea! the thickness of the scom.

b. To determine the siudge level, use a clear plastic tube. Remove scum with a shovel
if it is too thick to penerrate. If the sludge is 100 thick 10 penerrate, churn the
tank with the shovel Othmise,jmtinsmambedownmmnghthcscnmand
water into the sludge to check the cross section of the tank

2 The septic tank should be pumped whenever:

a T'hebouomofthesmmhyeriswithinﬁmbcsofthcbmmmofthcouuezdeviac;
or,

b. The sludge level is within & inches of the bottom of the onmtlet device. The
efficiency of suspended solids removal may start o decrease when these conditions

iare reached.

The sepuc tank should be pumped at the time of sale of the residence or it should be
czrtified by the homeowner Lhat tae lnk was inspected and pumping is not! necessary based
on the conditions of items 2a or b. Pumping receipt records or inspection records should
be kept by the homeowner for verification.

[#Y]
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PART V1 - OPERATION

For Cown VER TI0WAL S5 pryy 5;«5/}‘;/75-— ﬁﬁ"?‘ﬁ%‘f{g)a"q'ao 7A)€(C

GPERATION AND MAINTENANCE (C&M) OF THE SEPTIC TANK

One of the major advantages of the septic tank is that it has no moving pars and, thersfore, needs
very litile routine maintenance. A well designed and maintained concrere, or plastic tank should
last for 50 years. Because of corrosion problems, steel tanks can be expected to last no more than
10 years. One cause of septic tank problems invoives a failure 10 pump out the siudpe solids and
scum when required. As the sludge depth increases, the effective liguid volume and detention time
decrease. As this occurs, sludge scouring increases, treatment efficiency falls off, and more soiids
escape through the outlet. Scum may also begin to flow into the disposal system. The most
common cause of disposal area failure is the accumulation of scum or sludge which ‘escapes from
the sepiic iank. ‘The only way to prevenmt this is by pericdic inspection and pumping of the tank.

1. Tanks should be inspected at intervals of no more than every year 1o determine the rates
of scum and siudge accumulation. If inspection programs are not carried out, a pump-out
frequency of once every 3 t0 5 years is reasonable. Once the characteristic sludge
accumulation is known, inspection frequency can be adjusted accordingly. The inlet and
outlet structures and ey joints should be inspected for damage afier each tank pump-ouL

Actual inspection of sludge and scum accumulaticns is the only way to determine definitely
when 2 given tank needs to be pumped. When a tank is inspected, the depth of siudge and
scum should be measured in the vicinirty of the outlet baffle of both chamber.

a. To determine the scum level, gently break the scum until a clear space can be seen.
This should reveal the thickness of the scum.

b. To determine the sludge level, use a clear plastic tube. Remove scum with a shovel
if it is to0 thick to penetrate. If the sludge is too thick 10 penetrate, churn the
tank with the shovel. Otherwise, just insert a tube down through the scum and
water into the siudge to check the cross section of the tank

A The septic tank should be pumped whenever:

a. The bottom of the scum layer is within 3 inches of the bottom of the outlet device;
or,

b. The siudge level is within 8 inches of the bottom of the outle: device. The
efficiency of suspended solids removal may start to decrease when these conditions
are reached.

3. The septic iank should be pumped at the time of sale of the residence or it should be

certified by the homeowner that the tank was inspected and pumping is not necessary based
on the conditions of items 22 or b. Pumping receipt records or inspection records should
be kept by the homeowner for verification. -
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B.

C.
Kl

4. Following is a list of other considerations periaining 10 septic tank operation and main-

lenance,
a. Do not hydraulically overload the septic tank.  This will result in’ inadequate

detention time and trestment of solids, carry-over into the absorption sysiem, and
clogging of the soils.

b. Dispose cnly domestic wastes in the seplic tank system. Disposal of large amounts

of any chemicals pesticides, solvents, and painis will destroy the Seplic tank
ecosysiem.
C. When pumped, leaving solids in the septic 1ank 10 aid in starling the system is not

necessary. However, the septic tank must not be disinfected, washed, or scrubbed.

d Garbage grinders to dispose of kitchen waste should not be used unless an
additional 25% capacity is built into the 1ank and leach field. This uses excessive
amounts of water and the ground garbage heavily burdens 1he septic ank.

€. Spedial biological or chemical additives are not needed 1o improve or assist 1ank
operation. No chemical additives are needed 1o "clean” Seplic tanks. Such
compounds inay cause sludge bulking and decreased siudge digestion. However,
small amounts of bleaches, Iyes, caustics, soaps, detergents, and drain cleaners do
not harm the system. Other preparations, some of which claim to eliminate the
need for septic tank pumping, are not necessary for proper operation and are of
questionable value.

£ Materiais not readily decomposed such as sanitary napkins, prophylactics, coffee
grounds, cooking fats, bones, ‘wet-strength towels, disposable diapers, facial tissues,
and cigarette butts shouid never be flushed into a septic tank.  They will not
degrade in the tank, and can clog inlets, outlets, and the disposal sysiems.

OPERATION AND MAINTENANCE OF THE GREASE TRAP

1. In order to be effective, grease Lraps must be operated properly and cleaned regularly to
prevent the escape of appreciable quantities of grease. The frequency of cleaning at any
given instajlarion can best be determined experience based on observation. Generally,
cleaning should be dome when 50% of the grease-retention has been reached. At res-
taurants, pumping frequencies range from once 2 week to once every 2 or 3 months.

2 Use of degreasers, cmuisifiers or other additives do not keep he system free of grease. By
creating an emulsion grease may be passed through the trap and septic tark and end up
clogging the leach field.

OPERATION AND MA])NZ‘EIANCE OF THE LEACH FIELD
- 4
%EZ msta?c{l? a@@&cé i 37 f;:éon System requires little or no auention as long as the

wastewater discharged into it is nearly free of sertleabie solids, greases, fats, and oils. This requires
that the septic 1ank be maintained. To assure that the system will have a long, useful life, the
following actions are suggested:

L Alternating use of two separate leach fields to rest the system by taking it out of service
for a period of tme is an effective method of restoring the optimum infiltration rate.
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Resting allows the absorption to gradually drain, exposing the infiltrative surfaces 10 air.
After several months, the clogging is degraded through biocherpical and physical proces-
ses. This requires that a second absorption system exst to allow continued disposal, while
the first is in the resting phase. The systems can be alterasted onp a yeariy basis by means
of a diversion valve (see Figure 3).

The plumbing fixtures in the home should be checked regularly 10 repair any leaks which
can add substantial amounts of water to the system.

The use of special additives such as yeast, bacteria, chemicals, and ENZYIne preparzlions is
not necessary and is of liule value for the proper function of the soii absorption system.

Surface water drainage should be checked to assure that grading does not allow water 10
run onto the absorption system. All gutters should direct water awzy from the abso}pzjon
system. All roofs should have guners to prevent drainage ioward the absorption system.
Patios and driveways should be located far from the drainfield or be ditched so that water
from their surfaces will flow in another direction.

Lack of proper maintenance of the septic tank may result in excessive clogging of the leach
field due 1o poor solids removai by the tank. This can be determined checking the main-
tenance record and the condition of the tank. If this appears to be the problem, the wmank
should be pumped and repaired, or replaced if necessary. The infiltrative surface of the
absorpiion field should also be checked. If siting, design, or maintenance do not appear
1o be the cause of failure, excessive clogging is probably the probiem. In such cases, the
infiltrative surface can sometimes be rejuvenated by oxidizing the ciogging mar. This can
be done by aliowing the system 10 drain and rest for several months,

OPERATICN AND MAINTENANCE OF THE AEROBIC TREATMENT
PLANT  NOT (o P 4,072

1.

Responsibility

The Department may require that responsibility for operation and maintenance of individual,
aerobic treatment systems shail be vested in a public management agency such as a city,
County, sanitary distric: or other public entity which the Department determines as having
proper statutory authority and adequate resourcss carry out such responsibility. If no such
entity exists, the Deparument may require the home owner 10 contract with 2 cenified
operator for system operation and maintenance.

Minimum Regu "

a Each approved installation shall be inspected by the responsible eRMly at least every
month and checked for mecessary corrective maintenance,

b. Records, both of maintenance and performance shall be kept and submitted annually
1o ADEQ or the county heaith deparument.

< Operation and maintenance tsks must follow those recommended by the
manufacturer as specified in the approveq operation and maintenance manual,
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E.

OPEB_ATION AND MAINTENANCE OF THE DISINFECTICON SYSTEM
NOT &P 4,p
1. The disinfection syst€f should be designed to minimize operation and majntegance
requirements, yet ensure reliable treatment,

a Routine operation and maintenance of premixed liquid chiorine solution feed
equipment consists of replacing chemicals, adjusting feed rates, and maintaining the
mechanical components.

b. Tablet feed chiorination devices should require less frequent atention, although
recent experience indicates that caking of hypochlorite tablets occurs due 1o the
moisture in the chamber. Caking may resuit in insufficient dosing of chlorine, but

" may also produce excessive dosage due 1o cake deterioration and subsequent spil-
lage into the wastewater stream. Dissolution of chlorine may also be erratic,
requiring routine adjustment of tablet and liquid elevation (experience with some
units indicates that dissolution rates actually increase with decreased flow rates).

2z Process control is best achieved by periodic analysis at least monthly, of chlorine residuals
in the contact chamber. The chlorine residuals can be measured using a color comparator.
Pericdic bacieriological analyses of treated effluents provide actual proof of efficiency.
Anyone can be irained in the proper techniques of sample collection for bacieriai analyses.
The critical part will be 10 preserve and transmit the sample to0 the lab within 6 hours from
the tume of collection 1o lab set-up. : :

OPERATION AND MAINTENANCE OF THE PRESSURE DISTRIBUTION
SYSTEM W07 &P 4 p2.

A properly designed and installed pressure distribution system requires litile ongoing maintenance.
However, several routine items should be checked pericdically, inciuding:

L Systems employing pumps for dosing shouid be inspected monthly for proper switch and
' pump operation.

2 If the alarm panel has a "PUSH TO TEST button, it should be checked monthly and
- repaired or replaced as necessary.

3. _ Pump maintenance should foliow the manufacturer's recommendations.

4. -When inspecting be sure to turn off the power supply and disconmect all cords before
removing or repiacing the pump or controi assembly.

5. Before replacing any components be sure that the level controls have not simply become
cniangled. Check the pump operation independently from the controis.

6. Siphons should be observed semi-annuaily for proper operation. The bell and any bell venis
should be flushed cach year.

7. Periodically the pump discharge rate shouid be checked by timing the period it takes the

pump to empty the chamber. If the time has increased significantly the pump should be
removed and inspected for wear, clogging or impelier damage.
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YDROGEOLOGIC
CONSIDERATIONS AND PERMTTS

A INTRODUCTION KEPLACED 3 Y RIB~F (ZiZoils 3

1 The system has a design capacity of less thap 20,000 gallons per day; and
2z The system is in compliance with these guidelines; and

3 The system does not recsive wastes from industrial or commercial processes with non-
domestic strength wastes,

Septic tank-'_systcms not meeting these conditions are required to obtain an individua} permit.

B.  AQUIFER PROTECTION PERMITS Wé/ Ki6~9-(2 24, [~ 3

In order 10 prevent contamination of aquifers, the Department has developed a system of rules
which regulare sources of pollution. Any person who Proposes 10 discharge pollutanss is subject
10 these myles and must obtain a permit before operating his facility. These permits are cailed
Aquifer Protection Permits,



I

fw Septic systems anﬁzo%%ruo%-{:m?gégty A

PERMITS AND PLAN APPROVAL COVERED ;3 Y DELELA7

Mazny county health departments have accepted delegated aﬁﬁgﬁﬁw and{;pprovc plans for
wastewater disposal. The process of obtaining plan approval starts at the county health depariment.
They can also advise applicants of the need for an individual permit or whether the project may
qualify 10 operate under the staiewide general permil.

GENERAL PERMITS /ffﬂiﬁcgp 5/ /p/g._q -/9/77cz,53
Your planned system may qualify for operation under a General Permit  Your county health
depariment’s approval and compliance with the minimum criteria for operation under a general
permit awtomatically qualifies your system for a General Permit. Designing your system so that it
mests ihe requirements for the General Permit will avoid the &xpense and delays which may be
associated with obtaining an Individual Permit. A ¢ =neral Permit for individual wastewater disposal
systems with design capacities up to 20,000 gallons per day has been established on 2 statewide basis
in the rules for Aquifer Protection Permits. The systems with capacities greater than 2,000 gallons
per day must aiso meet the disposal density requirement which is dependent on ambient
groundwater nitrate concentrations (R18-11403).

DISPCSAL DENSITY AND SETBACKS MNOW 1075 Paer o

f—é/b’f-con 287 402 F St aze 70 Kig-7-Az0", A€ ),

[/ SALELS S
i L F o e T S o i

~ wasiewater dispasal sysms amuuﬁonjnncuon with high
density development the potential for groundwater contamination is high. The contaminam
of greatest concern is nitrate. Nitrate is very waier soluble, highly mobile, and not readi-
ly adscrbed by soils. Even in areas where there is a great depth to groundwater, eventually
the nitrate is likely 10 reach the water table. Whether the source is agricultural fertilizers
Or domestic wastewater, pitrate is a pollutant' of great concern. The drinking water
maximum contaminant level (MCL) and ihe corresponding water quality standard for nitrate
nitrogen is 10 mgA. o

Or nitrate. Ammonia is usually converted to nitrate under acrobic conditions and eventually
reaches groundwater. Therefore systems are only appropriate in lower population densiry
areas. Areas which already have nitrate contamination from Sepuc systems or agricultural
practices will not be approved for additional septic system use. The law requires that an
aquifer that is already polluted shall not be further degraded in quality as 3 result of a
facility’s discharge. This concept has been incorporated into the disposal density criteria
of the requirements for general permits in R18-9-126.

2 : Deasity

F. FROUND tupt7ERL @mtuw?v BSasis & :
The disposal density is caiculated by dividing m the”total acreage
used for the dispersal of the wastewater. The 10taP4rrease—used-15 the densiry calculation
is calied the “effective acreage”. The effectjw acreage generally incindes zll of the area
within the property boundaries which is hvd Ologically downgradient (as determined by the
local groundwaier flow direction) fr6m the disposal point or area. Allowances are made
for wastewater dispersal withiphie aquifer as groundwater moves downgradient, and in cases
where a large depth-10-water exists beneath a [acility, additional effective acreage may be
given due 10 the latgrdl migration of wastewater over fine-grained sediment layers which

93
.02 ~4.23 Zo
7 P ey bnretf %-\, 5:}’4“02_ 3 !

0,

P N e T B TP 2% 4

JCE2 bvEL



F. ACCEPT ,
—éw%wfﬁf%ﬁ@ﬁgf HNE=F =2y b=
1 n of ambient aquifer walef qua i

are commonly found in alluvial vadose zones. Unless otherwise justified in the individual -
permit application or in other administrative actions initiated by the Depantment of
Environmental Quality, the following disposal deasities will apply. Where ambien

groundwater nitrate (as nitrogen) concentration is:

a From C up to 3.0 mg/ the maximum disposal density may be 1200 gallons per acre
per day;
b. From 3.1 up to 5.0 mg/1 the mavimum disposal density may be 800 gallons per acre
per day,
S From 5.1 up to 7.0 mg/A the maximum disposal density may be 400 gallons per acre
per day; and ‘
d. In areas where ambient groundwater nitrate concentration exce=ds 7.0 med the

stalewide general permit is not valid. No new septic tank installations be allowed
unless justified in an individual permit application or in other administrative actions
from the Department of Environmental Quality.

== JOES 1T Appy 7o ComvEvTmtc S Svs.

a. Use of individual on-site wastewater disposal sysiems which remove nitrare by a
microbial process of denitrification can also prevent the contamination of
groundwater by nitrate.  Only those weatment systems which would not further
degrade aquifer water quality would be issued a permil. Approval to construct such
systems must be issued by the Department. '

b. Aguifers which are created solely as a result of discharges from a facility may qualify
for aquifer reclassification.

ABLE AMBIENT AQUIFER WA’ Q DATA CRITERIA

by

Historical data used in the determinatio (nirates) shouid
be no ocider than one year prior o the application submittal date. If there is no data
available within a year but there is a sampiing well available, the well should be resampled

10 obtain the water quality data.

If the facility decides not 1o submit aquifer water quality data or there are no monitor wells
in the vicinity, and there is no agricuitural activity in the area, a disposal limit of 800
gpd/acre will be automatically set. If there is agricultural activity in the area a disposal limit
of 400 gpd/acre will be set

Distances to the groundwater sampling point from the proposed disposal site will be
determined by the disposal volume from the facility. If the dispcsal volume is less than
10,000 gpd then the groundwater sampling point must be within a2 one mile radius of the
disposal area. If the volume of disposal exceeds 10,000 gpd the sampling point most be
within 2 one-half mile radins from the site. ,

, |
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4. The following list is a priority ranking, from best to worst, of the types of wells that cap
be sampied to obtain representative ambient water quality data

Monitor Well
Domestic Well
Public Supply Well
Irrigation Well

The criteria used in this ranking reflects the depth from which samples would be taken from
the aquifer.

MICROBICLOGICAL CONTAMINANTS AND VERTICAL SEPARATION -
L Geeml f1F-9-A3/Z(E ) st fl5~o -E3/2(¢)

Individual on-site wasiewater disposal systems also discharge bacteria, viruses, and orher
organisms which cause disease. Soils and fine sands can filter out these organisms.
However, where the effluent is discharged to coarser materials, the bacteria can travei longer
distances and remain viable and able 1o cause disease. Viruses are smaller and can be
carried even farther distances. Some viruses can also survive longer exposure to environ-
mental conditions than other disease causing organisms. Live viruses have been carried over
2 mile by groundwater flowing through fractured rock.

The subsurface characteristics for a proposed site of an individual on-site wastewater
disposal system shouid be examined 1o ensure that adequate Altration of microbial Organisms
will occur. Soil acts as a filter in removing many bacteria and large microorganisms from
the effluent. The effectiveness of filtration depends upon the thickness of the soil above
the water table and the ability of the soil 10 conduct water. These rwo parameters are
described by (1) separation from the water table and (2) percolation rate..

Soil which does not easily allow fluid to pass will also prevent microorganisms from enterin g
the pore spaces and iraveling with the efftuent. Eventually, the bacteria Jeft behind will
die. Viruses which are too small to be physically filtered by soil particles, become positively.
charged under conditions of low pH. In this situation, they are adsorbed by negatively
charged clay particles in the soil. After a period of time these immobilized viruses will also
die. Low flow rate of the downward moving water increases the removal of both bacteria
and viruses. Therefore a minimum separation from the bottom of the leach trench or leach
pit will help to ensure that microorganisms will not reach groundwater,

2  Minimum Vertical Separation /(1?"?-/}3/2,[5)

To control the amount of bacteria and virus through various types of soils, minimum
verical separation criteria has been established. This is presented in Table 3.

INDIVIDUAL AQUIFER PROTECTION PERMITS K|§~9-2, 2 4, /97

If the system which you propose to install does not mest the criteria listed in the ruies for a
General Permit, you must apply for an Individual Aquifer Protection Permit. The individual permit
application may require you to submit additional information including the design of your sysiem,
site-specific characteristics and evidence that your plans will apply the Best Available Demonstrated
Control Technotogy. In sOme cases groundwater quality monitoring may be required. A fully
complete application will expedite the permitting process. Changes in design after sybmittal of a
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permit application may cause substantial delays. Individual permits generally take several months
and include a public comment pericd in which a public hearing may be required. For individual
permits, there is a $100 permit application fee which is to be paid to the State of Arizona. You
are encouraged 10 contact the stafl of the ADEQ early in your planning. Early communication the
ADEQ will help to ensure that your project is feasibie, that your permit application will be
complete and that your facility will discharge in compliance with law.
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PART VIII - COMPLIANCE AND

ENFORCEMENT

A INSPECTIONS K|g— o j7

L

2

3.

5.

Site inspections Rls—— 3201/ p)(1) (<)

Inspections shall be performed by a registered professional engineer, registered sanitarian

Or siate or county representative who shall keep detailed records of the construction design

and situng of the facility, before construction begins. Inspector shall make these recards
. available 1o the Department.

Construction Inspections RIs-5-A 3p /(D)[Z-)(Q)) ~ A 3/5&4))

e 25 FAHAEID, ceremion o
pections  shail be performed on th 1y duri € consiruction peried o ensure
compliance with design and construction standards,

Fat spezion /8~ 430(D) 4. )

Final inspection of the construction of the facility by the Deparument or the Department's -

designee before the facility is put inio operation shall inciude inspection of all records kept
by the engineer as well as inspection of the facility itself. The facility shail not be operated
until the final inspection has besn completed and the facility meets the established

standards.

Operation and Maintenancs Inspections /flf‘-7-ﬁ’3/3/5)

If a routine operation and maintenance inspection of an alternative onsite disposal svstem
reveals that the facility is not being operated in compliance with established standards, the
Department may provide the owner of the facility up 10 ninety days to bring the facility into
compliance and reinspect the facility at the end of that period.

Additional inspections may be required at anytime if the Depanument receives information
indicating that the facility is being operated in violation of established standards.

mmmﬂg/-.f__ﬁ_% ard ~13/4

All individual on-site wastewater ireatment facilities shouid be inspected to indicate that
the facility is being operated in compliance with all established standards at the time of any
resaie.

The inspection must be performed by a regisiered professional engineer, regisiered
sanitarian, county heaith official or a licensed seplic 1ank cleaner.

The inspection must include but not be limited to:
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B.

a Signs that the leachfield is not failing such as surface sewage puddles or lush green
. grass growing over a leachfield.

b. Sludge level in the septic tank is not over 1/4 the total liquid depth.

c Scum level in the septic tank is not over 1/8 the total liquid depih.

d. Signs of sluggish flow from the drains in the house.

e Sampling and testing of effluent from aerobic units or sand filters which must meet

Department standards and permit conditions for reuse of wastewater.

LICENSING  CPU ALy r=tc A7700/S 10/ VAR/OuwS LOCTAZ704S
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a. A site evaluation is required prior to siting and designing a facility 10 dctcrmmc
" the specific soil suitabiliry.

b. The site evaluation and percolation tests shall be done by or under the supervision
of a registered professional engineer, or geolopist with the State of Arizona, a
registered sanitarian, a representative of a county health department, a qualified
person approved by the county health depariment or a representative of the
Departmeat of Environmental Quality. Individuals approved by the county health
department must demonstrale competence and knowiedge in performing 1his service.

Installation Comtractors

a. Any contractor who undertakes or offers 1o undertake or purporis“to have the
capacity o undertake construction, alteration, repair, addition 10, improvement, or
10 provide mechanical or structural service for any such improvement 10 install or
Tepair any sewage system, septic tank, leach field or alternative treatment system
must be a duily registered contractor in good standing with the State of Arizona
Registrar of Contractors.

b. It is unlawful for 2 person, firm, corporation, or other organization engage in the
business, act or offer to act in the capacity, or purport to have the capacity of
contractor without having his own license in good standing in his own name as
prescribed in AR.S. Tile 32, Chapter 10.

Swem i K| §-7- A 3/2(4)
a. Al plans, specifications, and design reports submitted for an alternative on-site

disposal sysiem must be prepared by or under the supervision a regisiered
professionai engineer who shail affix his signature and seal of registration in the

State of Arizona 10 such documents.

b. A non-registrant may design a conventional septic tank system if the total value
of such construction does not exceed twelve thousand five hundred doilars as
verified by a cost estimate for material, equipment, and labor submitted with plan
documents. Septic tank systems for individual residences need not verify cost if

designed by a non-registrant
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¢ A nop-registrant may design a federal facility if that person is an officer or
employee of the United States Government, pursuant to AR.S. Title 32, Chapter

210
| : | (7o,
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An approved septic tank cleaner means a person having approved equipment and vehicles
for the collection, transporiation and disposal of human excreta and who holds an
unrevoked license from the Arizona Depariment of Environmental Quality for each vehicle
used 1o perform such operations and such other licenses or permits as may be required by
other agencies, pursuant 10 the AAC Title 9, Chapter 8, Article 12.

MONITORING, RECORDKEEPING AND REPORTING

The following conditions apply only to the general permit requirements regarding the reuse of

wastewater. p{) /f_? %
1 Permit Compliance L1 5~F— /3 3/3)

a. To assure compliance with permit terms and conditions, permittee shall moniter:
(1) The amount, concentration, or other measurement in the permit.
(2) The volume of wastewater released for reuse.

3 Other parameters and quantities specifically required in the permit.
2 Recording of Monitoring Results

a. . Any permiites required to monitor shall maintain records of ail monitoring
information and monitoring activities including: ‘

)] The date, exact place V:md time of sampling or measurements.
@ The persons who performed the sampling or measurements.
(3) The dates the analyses were performed.

@ The persons who performed the anaiysis.

* The analytical techniques or methods used.

(6) The resuits of such analysis.

b. All records of monitoring activities and results shall be retained by the permittes
for 2 minimum of three years. The three year period may be extended:

(1) Automatically during the course of any uaresolved litigation regarding the
discharge of contaminants by the permittee. :

2) or, as requested in writing by the Department.
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Access 1o Records

The owner/operator of the facility shail ailow any and all of the reusers to have access to
the records of physical, chemical, and biclogical quality of the reclaimed wastewater.

Availability of Records

Water quality records of the facility will be availabie for public inspection at the Depart-
ment.

D. PENALTIES AND FINES A/ §~9— ;7 o, -/4304(B)/¢,;/~A 307)

L

It is wnlawful 10: Ot — /4 308 .

a discharge wastewater, without a permit or appropriate authority.

A 5’*?*/4307?,@)‘[2}

b. fail to monitor, sample Or report discharges as required by a valid petmit.
c violate 3 discharpe limitation spéciﬁed in a permit.

d cause a violation of a water quality standard.

If the Depariment determines that any aliernative on-site wastewater trearment faciliry:

a. been installed or is being qperated without an Approval to Construct:
K59 K305 (4T
b. does not conform to the orig) L(p ed construction or,
c

RIG—78 30 (A001) [
c Is being oper:?'w% i; vi; ton of &stablished standards.,
-7 1z
The Dep@x{gcm may: [ (
(1) issue an order to the owner to modify the facility to conform to the

approved plans;

{2} issue an order Tequiring compliance within 2 reasopabie lime, 1o cease and
desist from operating facility in violation of those standards; or, '

(3)  issue an order 1o cease and desist from all operation of the facility within
a reasonable time.

A compliance order becomes final thinty days after the order is served uniess within thirty
days of service the person named on the order requests a hearing.

The Department may impose on the owner a civil penalty of twenty dollars ($20) for each

day the violation continues (ARS §49-362.E). Fines may be accumuiated from the date the
responsible party was first informed of the violation 1o the date the fine is paid.
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