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Acronyms, Abbreviations, and Symbols

°C
Hg
pm
ac
AWC
BMP
BOD
Ca
cb
CEC
cmol
COD
CcuU
Cu
DEQ

DO
E
EPA

ESP
ET
Fe

gal
gpm

HDPE
HIV

degreeLelsius

microgram

micrometer

acre

available wateholding capacity
bestmanagement practice
biochemical oxygen demand
calcium

centibars

cation exchange capacity
centimols

chemical oxygen demand
consumptive use

copper

Idaho Department of
Environmental Quality

dissolved oxygen
irrigation efficiency

United States Environmental
Protection Agency

exchangeable sodium percentage
evapotranspiration

iron

foot

gram

gallon

gallons per minute

hydrogen

high-density polyethylene

human immunodeficiency virus

IBOL

IDAPA

MAD
meq
Mg
mg
MG
mL
mm
MR
MRML
MU

Na
NGS
NPDES

NRCS

NTU

Idaho Board of Occupational
Licensing

Numbering designation for all
administrative rules in Idaho
promulgated in accordance with
the ldaho Administrative
Procedure Act

inch

irrigation requirement
irrigation water requirement
potassium

kilogram

liter

pound

maximum allowable depletion
milliequivalent

magnesium

milligram

million gallon

milliliter

millimeter

mineralization rate

most recent mature leaf
management unit

nitrogen

sodium

nongrowing season

National Pollutant Discharge
Elimination System

Natural Resources Conservation
Service

neophelometric turbidity unit




Wastewater Land Application Operators Study and Reference Manual

NVDS  nonvolatile dissolved solid yr year
NVSS  nonvolatile suspended solid Zn zinc
O&M operations and maintenance
(manual) @ Needs-to-know criteria

OSHA  Occupational Safety and Health
Administration

P phosphorus
PAN plantavailablenitrogen
PAPR powered ahpurifying respirators

PAW plantavailable water

Paer precipitation deficit

Pe effective precipitation

PO plan of operations

PPE personaprotectiveequipment
ppm parts per million

psi pounds per square inch

PVC polyvinyl chloride
QAPP  quality assurance project plan

RI rapid infiltration

SAR sodium adsorption ratio

SCBA  self-contained breathing
apparatus

SuU soil monitoringunit

TDS total disolved solid

TKN total Kjeldahl nitrogen

TSS total suspended solid

USDA  United States Department of

Agriculture
uv ultraviolet
\% volt
VDS volatile dissolved solid
VR volatilization rate
VSS volatile suspended solid

WWLA  wastewater land application
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Introduction

Thegoalof arecycled watetand application systeis to provide a method of treatment that
protects the following

1 Public health
1 The environment
1 Waters of the stafencludingsurface wateand ground water

Land application systems are recognized by the I@dpartment of Environmental Quality
(DEQ) andUnited Stateg€nvironmental Protection Agency (EPA) as beneficial reuse systems.
Two benefits of using land application technol@gg(1) eliminatingthe need forecycledwater
discharge into a surface water body é)dorovidingrecycledwateras the primary sourasf
irrigation water for nutrientitilization by crops thaaregrown and harvested on land application
sites. Furthermore, a properly sited and operated land application systeswexdtggtional
treatment and renovatia@s well as a source of aquifer hacge in some instances

However, as with any treatment process, mismanagement can result in negative consequences
Overapplication ofecycledwater to the land can result in runoff or leaching (downward
movement of pollutants) and potential contamination of surface wateraadd water

Nutrients, metals, pathogens, salts, and other elements may cause environmental problems or
health concernd not properly managed

Purpose of This Manual

The purpose of this manual is to providastewater land application (WWLAperatorswvith

the basic understanding needed to opdaate applicatiorsystems in an efficient and
environmentally sound mannend to prepare for the WWLA certification exa¥dWLA
certification is required by rule for municipal operators and this manual will primarily consider
municipal sites

@ This symbol indicatedleedto-Know Criteria thatall WWLA operatoranustfocus on and
which may appear in th&WLA certification examThis manuals not intended to provide all
required details for the complete evaluation and management of a land applicatiornbsystem
can be used as a general referefte. facility permit and plan of operatiors (PO) shouldalsobe
consulted to complete the evaluation and manageméin¢ laind application systenNote that
the operations andnaintenance (O&M)nanual is a subset of the P&nhd in thismanua) the
O&M manualmay be used intehangeably as a reference to B@

This Manual and the Law

This manuapresents materialonsistent witlthe laws, rules, and technical guidafmel d a h o 6 s
reuseprogram that existed at the tirttee manual was writtenit is likely that theselaws and
technical guidanchave changedso t is important to stay upp-date.

Although te organizations and government agencies involv¥dWiLA operator certification
will try to inform individuals who own and operate these systems of any chasdglesy occur,

XV
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WWLA operatorsare responsible for ensuring tllagéyare operating in compliance with current
laws and rules

For questionsabout land application systeyeontactDEQ. For questions about becoming
licensed or maintaining an existing licerss either a wastewater treatment operator or as a
WWLA operator, contact the Idaho Bureau of Occupational Licenses.

How This Manual Was Developed

A committee of experts in thecycledwater, regulatory, soils, agronomy, engineering, and
associated fielsldeveloped the training materiéds this manualThe manual is based on a list
of topicsand issued referred to adleedto-Know Criteriad the committealetermineceach
operator of a land application systemist knowhowto perform at a minimum level of
compeaency.The manual andssociatedraining program explain and demonstrate ddebhdto-
KnowCriteria, soaftercompleing the training, the operatshould havehe knowledge and
tools to effectively operate a landigation system.

Updates to This Manual

This manual will be periodically updated to reflect changes in laws and technetogxample,
interest in odor reductioand drift controfrom recycledwater irrigation fields is increasing,
thereby increasindhe interest in using application equipment that distribig®scledwater at or
close to the ground surface. Distribution technigaesh as lowdrop nozzles on center pivot
equipment and drip irrigation systemseet some of these neelat this manuatannot cover
every type of hardware that is used in the field.

The basics ofecycledwater distribution and sitgperation anananagement are presented in
some detail, as these appd all sites Special and unique systeraebriefly mentioned
operatos of suchsystemsareencouraged to obtain specific operation and maintenance
information from the system manufacty, designer, or installer

XVi
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1 Roles and Responsibilities of the Wastewater Land
Application Operator

Need-to-Know Criteria

Municipal and industrial reuse permit

Rules

Generally aVWLA operatoiis licensedo understand a reuse site tlaatd applies recycled
water under the terms of a stagguedreuse permitThe WWLA operatorshouldunderstand the
following:

1 Reusepermit

1 Difference between a municipal and industrealsepermit

1 Dalily activitiesrelating tothe permit which includethe following:
A Monitoring andcollectingdata
A Collecing data of known quality that reflect/demonstrate terrmthépermit
A Communicatingpermitterminology

1 State of Idaho rules that are folledunder the permit

A Wastewater Rule$DAPA 58.01.16

Recycled Water RuletDAPA 58.01.17

Ground Water Quality Ru/éDAPA 58.01.11

Water Quality Standard$DAPA 58.01.02

Rules of tle Board of Drinking Water and Wastewater ProfessiojvVakstewater
Operator Licensing Rules and Operator RequiremdmaPA 24.05.01

> > > > >

1.1 Permits

Most wastewater comes from domestic or industrial sopaoekhree types of reuse permits can
be issuedmunicipal industrial or combined The permittee (permit holder) is the person

entity to whom the reuse permit is issuldt is legally responsible for complying with the terms
of the reuse permif.he permittee is often the system owrldre permitte candesignatehe
WWLA operatorto be responsible for system operatibhe WWLA operatorshouldunderstand
the permit andknow what type of recycled water is used on their site.

1.1.1  Municipal Reuse Permit

Municipal (or domestic) wastewater is collecteahfrhomes and business and treated in a
wastewater treatment facilitifomestic wastewater comes primarily from residences,
nonindustrial businesses, and institutional soufeesmples of domestic wastewater are
restroom(sanitary fixtures/appliancedgaundry, and kitchen waste. Domestic wastewater tends
to be fairly uniform in compositiorf the treatment facility land applies the treated water
(recycled water)the facility land applies under the terms of a sisseedreusepermit. The
wastewater chacteristics of the recycled water determiidch of the fiveclasses of recycled
water Classe®d\i E) that the site is permitted for in the reuse perAppendixA contains
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example perm# One example of a municipal reuse permit would be attisit treatsith an
aerated lagoofollowed bychlorine disinfectiorto Class Gtandardsind therdand appliests
recycled water tmonfoodcropssuch as alfalfaAnother example would be a city that uses
tertiary treatment to treaind disinfecto Clas A standardsind then distributes the recycled
water to parks, businessesd homes through purple pipe for nonpotable irrigation.

1.1.2 Industrial Reuse Permit

Industrial wastewater is discharged from industrial facilities and some heavy commercial
operatons. Industrial wastewater characteristics change with changing production rates and
schedules, and it is much more variable than domestic wastewater, possibly containing toxic
substances, such as metélsncerns with the land application of high strengtustrial
wastewater includgeneration of nuisanaalors and overloading the site with constituents
(waste elements) in threcycledwater stream. These systems typically require additional
pretreatment and/or special site management practices tog@gnad pdormance. Industail
reuse permits are issued based upon thesgéeific characterization of the treated recycled
water and the sitepecific conditions. Industriavastevater can be of significantly higher
strength than domestic st@water. An example of an industrial reuse permit would becal
processor with high strength wastewater (haghl dissolved solidand nitrogen) where they
treat with lagoonsclarification and then filtration before land applyinggmall grain crops (i.e.
wheat) or cornThe majority of industrial reuse permits in Idaho are related to food processing
(e.g.,potatoessugar beets, other vegetables, dairy products, and meat processors).

1.1.3 Combined Reuse Permit

An industrial site may treat its industrial and nuipal wastewater streams differenélgd need
a permit that handles both streams appropriately. If the site is mixing municipal and industrial
wastewater before treatmettienthe permit will need to be a municipalusepermit if it keeps
thetreated ad landapplied streams separatieen the facility needa combined reuse permit.

1 Mix streams= one municipal reugeermit, which contains limits for the combined
recycled water

1 Two separated streams = a combined r@esmit which may contain separaltinits for
the municipal and industrial recycled water streams as well as limits and conditions that
apply to both streams

1.2 Rules

Thef Recycl ed Y2APAS58.0IRLY éstatdish the procedures and requirements for
issung and maind&iningreusepermits, and it is under these rules that reuse permits are issued.
Rulesarefurther discussed igection16. The sitespecific reuse permit will provide informai

on other rules that must be consideredperating the reuse site.
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@ 2 Recycled Water Classes (A-E)

Need-to-Know Criteria

Wast ewater effluent classifications and | eWatel
Ru | €IBA®A 58.01.17).

Generally, ay structure or system designed or used for reuse of municipal or industrial
wastewater pdDEQ6 B Recy c | ed RAPA58.01RLY mustdhave a DEGssued
reusepermit and follow the requirements of tblassification of the recycled water. The rules
define the various classes of municipal recycled water (Cl&E$ @nd eaclheusepermit will
specifythe classification for that facility. Classification of theinicipalrecycled water
determines the optiarforthe use of the recycled water from that facility. For example, land
application is one type afse Partial descriptions of the five recycled water classes are given
Table2-1, Table2-2, andTable2-3 (IDAPA 58.01.17).

To usethetables find the recycled water classification listed horizontally across the top of each
table and follow the appropriate colamown to determine specific treatment, disinfection
additional requirements, and typical uses of each recycled water class. tables should be

used along with the narrative of each classification listede sections following thi&ables

The tables provide a quick reference for information regarding each recycled water
classification. These tables are not intended torcoveetail all aspects with regard to each
clasgfication. TheWWLA operatorshould consult the facility permit, IDAPA 58.01.17, @hd
Guidance for Reclamation and Reuse of Municipal and Industrial Waste{idi€y guidancg
for details associated witlaeh recycled water classification.
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Table 2-1. Recycled water classification.

Classification Class A Class B Class C Class D Class E
Oxidized Yes Yes Yes Yes No
Clarified Yes Yes No No No
Filtered Yes Yes No No No
Disinfected Yes Yes Yes Yes No

Median results
for which o N . . No limit
) 7-day median 7-day median |5-day median|3-day median

) analysis have

(organisms/ . :
P Maximum in any .
100 milliliters) sample 23 23 230 2,300 No limit
?:l:n:grr:gg Daily, or as Daily or as Oncgrv;tzekly m%ﬂf:‘l 5
q y determined. determined. ) y
determined or as

Contact time of |Total chlorine not
450 mg-min/L  |less than 1 mg/L
with 90 min of  |after 30-min
modal time, or |contact time at d d d
disinfection to 5- [peak flow or
log inactivation |comparable
of virus alternate process

Disinfection requirements
contact time

Notes: milligram (mg); liter (L); minute (min)

Table 2-2. Class A and Class B additional requirements.

Classification Class A Class B

Turbidity 24-hour - mean, not to exceed |Granular or cloth media - 2

(NTU) Membrane filter - 0.2 Granular or cloth media - 5

Granular or cloth media - 5

Membrane filter - 0.5 Granular or cloth media - 10

Maximum, in any sample

Monitoring frequency Continuous Continuous

Ground water recharge - 10
Residential irrigation and other
nonrecharge uses i 30

May be required based on an
Maximum total nitrogen (mg/L) Or analysis of ground water
impacts

As required based on an
analysis of ground water

impacts
BODs (mg/L) Ground water recharge - 5
Monthly arithmetic mean, from weekly Residential irrigation and other 5
composite samples not to exceed nonrecharge uses - 10
pH Between 6.0 and 9.0 o}

Daily grab samples or continuous monitoring

Notes: neophelometric turbidity unit (NTU); milligram per liter (mg/L); biochemical oxygen demand (BOD)
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Table 2-3. Recycled water uses.

Recycled Water Uses Class A | ClassB | ClassC | Class D | Class E

Uses Relating to Irrigation and Buffers

Buffers required No Yes Yes Yes Yes
Fodder, fiber crops Yes Yes Yes Yes Yes
Commercial timber, firewood Yes Yes Yes Yes Yes

Processed food crops (¢
undergo commercial pathogen-destroying Yes Yes Yes Yes No
processing before bei.

Ornamental nursery stock, or Christmas trees Yes Yes Yes Yes No

Sod and seed crops not intended for human

. . Yes Yes Yes Yes No
ingestion

Pasture fo_r animals not producing milk for human Yes Yes Yes Yes No
consumption

Pasture for animals producing milk for human Yes Yes Yes No No

consumption

Orchards and vineyards irrigation during the
fruiting season, if no fruit harvested for raw use
comes in contact with the irrigation water or Yes Yes Yes No No
ground, or will only contact the inedible portion
of raw food crops

Highway medians and roadside vegetation

L2 : Yes Yes Yes No No
irrigation on sides

Cemetery irrigation Yes Yes Yes No No
Parks, playgrounds, and school yards during Yes Yes NoO No NoO
periods of honuse

Parks, playgrounds, and school yards during Yes No No No No
periods of use

Golf courses Yes Yes No No No
Food crops, including all edible food crops Yes Yes No No No
Residential landscape Yes No No No No

Uses at Industrial, Commercial, or Construction Sites

Dust suppression at construction sites and

control on roads and streets ves ves ves No No
Toilet flushing at industrial and commercial sites,

when only trained maintenance personnel have Yes Yes Yes No No
access to plumbing for repairs

Nonstructural fire fighting Yes Yes Yes No No
Cleaning roads, sidewalks, and outdoor work Yes Yes Yes NO NoO
areas

Backfill consolidation around nonpotable piping Yes Yes Yes No No
Soil compaction Yes Yes Yes No No
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Commercial campus irrigation Yes Yes No No No
Fire suppression Yes Yes No No No
Snowmaking for winter parks, resorts Yes No No No No
Commercial laundries Yes No No No No
Ground Water Recharge
Grounq water recharge through surface .
ctiface water eatires, such as landecape. | Y& | No | No | No | No
impoundments
Subsurface Distribution
Subsurface distribution | Yes | Yes | Yes ‘ Yes No
The WWLA operatoris responsible founderstanmigt he A Rul es of t he

and Wast ewat e(tDAFAr24.4G5.6sandithe nedification that they need for the

Board

classification of the syster®EQ is responsible for determining system classifications and for
ensuring that all wastewater systems that generate, collect, treat, or dispose of 2,500 or more
gallons of wastewat per day are supervised by an appropriately liceresgbnsible charge

operatorand licensed operating personri&rmitteesre responsible for reporting to DEQ on

the current classification status evéryears. It is also thpermiteés responsibility to ensure

that the responsible charge operator and substitute responsible charge operator have the

appropriate level of licensing that is equal to or greater than the system's classification.
Therefore ClassB through E recycled water sgsts must have a certifiegberator Class A
systems at the treatment plant prior to distribution will need wastewater operators that are
certified No certified operatois needean the distribution system of a Class A system
However, the operator of da&3s A distribution system must sign a utility user agreement
provided by the Class A recycled water utility stgthat the distribution system operator
understands the origin of the recycled water and the appropriate requirements for the Class A

distribution and reuse system.

2.1 Class A Recycled Water

The WWLA operatorshouldunderstand the general differermstween Clasa and other

classes. If th&®/WLA operator is working with Class A recycled water, the details of the pe

and the requirements IDAPA 58.01.17should be understood

rmit

Class A recycled wateeceives the most treatment of all the classessamitthe highest quality

and therefore can be used for applications where human contact is likely, such as distribution to
homeowners forrrigation of yards and landscape or recharging potable aquifers. The treatment
process typically includes secondary treatment followed by filtration to extremely low turbidity

standards prior to disinfection. Class A disinfection processes must meeespicements to

ensure pathogen destruction. Class A systems also require additional reliability and redundancy
measures and increased monitoring to ensure treatment and effluent Gbalitgbles above

discuss special requirements for treatment, atdadisinfection, turbidity, water parameteasd
uses|In generalClass A recycled watdras more uses than other classes legh restrictiorand
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in some cases no restriction at all (such as no buffer zdrtes)section reviewother
requirements food in IDAPA 58.01.17

1 For disinfectionClass A recycled water can be disinfected using chlooinane
ultraviolet (UV) radiation and other alternative methods. When other methods for
chlorinedisinfectionare usedthepermit will define the requirenmes. It is recommended
that Class A recycled water alsadisinfected following storage.
1 Sampling and analystf Class Arecycled watearedefined in the permit. Generally
there are daily requirements for disinfection sampling. For exanpéeffluentmustbe
sampled and analyzed daily for total colifoduring periods of application
1 Turbidity requirementshall be met prior to disinfectioandcontinuous idine
monitoringshall occuras described in IDAPA 58.01.17
A For filtration systemsisingsand or other granular media or cloth media, the daily
arithmetic mean of all measurements of turbidity shall not exceed@helometric
turbidity units NTU), and turbidity shall not exceed 5 NTU at any time.

A For filtration systemssingmembrandiltration, the daily arithmetic mean of all
measurements of turbidity shall not exceed 0.2 NTU, and turbidity shall not exceed
0.5 NTU at any time.

1 Nitrogen, pH and5-day biochemical oxygen demar8idDs) requirements

A Total nitrogen at the point of conihce shall not exceed hilligrams per liter
(mg/L) for ground water recharge systems and 30 mg/L for residential irrigation and
other norrecharge uses.

A The pH as determined by daily grab samples or continuous monitoring shall be
between @ and 90.

A BOD:s shall not exceed 5 mg/L for ground water recharge systems, and 10 mg/L for
residential irrigation and other n@acharge systems, based on a monthly arithmetic
mean as determined from weekly composite sampling.

1 Reliability andredundancyequirementsre required for monitoring, equipment (j.e.
pumps) and treatment trains and are specifietDAPA 58.01.17andtheil Vistewater
Ruless (| DAPA). Saddbwdwer sulficient to maintain all treatment and
distribution works shall be required for tBdass Asystemsas described in theiles
1 Class Aeffluent identificationis requiredand & new buried pipe, including service
lines, valves, and other appurtenances, shall be colored fagrtone 51por
equivalent. If fading or discoloration dié purple pipe is experienced during
construction, identification tape or locating wire along the pipe is required. Label piping
every 10 feewvithii Ca u t | ywladWat&®-€Do NotDrinkk or equi val ent si
both Spanish and Englisti identification tape is installed along with the purple pipe, it
shall be prepared with white or black printing on a purple field, Panton®b12
equivalentwitht he wor ds, ycde@/Mdatet- Dod\Not:.Drine cor equi val en
signage in both Spanish and Englishe overall width of the tape shall be at least
3inches. Identification tape shall be installedii¢hes above the transmission pipe
longitudinally, shall be centered over the pipe, and shall run continuously along the
length of the pipe.
A Existing watetlines that are being converted to use with Class A effluent shall first be
accurately located and comply with leak test standards in accordandbevith
AmericanWaterWorks AssociatiorStandardsnd in coordination witibEQ. The
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pipeline must be physidgildisconnected from any potable water lines and brought

into compliance with current state crasmnection rules and requiremeints
accordancewitii | daho Rul es for PubI(IDAPADri nking W
58.01.08543), and must meet minimum separatioguieementg{IDAPA

58.01.0854207). If the existing lines meet approval of the water supplieEQ

based upon the requirements set fortiDiAPA 58.0117.607.02.b, the lines shall be
approved for Class A effluent distribution. If regulatory compliasice system

(accurate location and verification of no cross connections) cannot be verified with
record drawings, televising, or otherwise, the lines shall be uncovered, inspected, and
identified prior to use. All accessible portions of the system nmausttpofitted to

meet the requirements of #exules. After conversion of the water or irrigation line

to arecycledwater effluent line, the lines shall be marked as stat€dARPA
58.0117.607.02.b.

A All valve covers shall be of neinterchangeable shapwith locking potable water
covers and shall have an i nscycledpvaterdn cast
Valve boxes shall meet the requirements of IDAPA 58 D&0301a.iii. All
aboveground pipes and pumps shall be consistently-cottedpurple (Pantone 512)
and marked to differentiate Class A effluent facilities from potable water facilities.

A All exposed and aboveground piping, risers, fittings, purapdyalves shall be
color-codedpurple(Pantone 51Por equivalent In addition, allpiping shall be
identified using an accepted means of labeling a d Cauatign Ri&g/cledWater-

Do Not omequivaleatsignage in both Spanish and English.fenced pump
station area, signs shall be posted on the fence on all sides.

A Warning labés shall be installed on designated facilities such as, but not limited to,
controller panels and wagtown or blowoff hydrants on water trucks, hose bibs, and
temporary constructi on Cadion\Reocled®VaterThe | abe
Do Not Drinko or equivalent signage in both Spanish and English.

A Whereclass Aregycledwater is stored or impounded, or used for irrigation in public
areas, warning signs shall be installed and contain, at a minimimch purple
letters (Pantone 512 or equivaleot) a white or other high contrast background
notifying the public that the water is unsafe to drink. Signs may also have a purple
background with white or other high contrast lettering. Warning signs and labels shall
r e aChutionfReg/cledWater- Do NotD r i orleduivalent signage in both
Spanish and English.

2.2 Class B Recycled Water

The WWLA operatorshouldunderstand the general difference between Class B and other
classes. If th&VWLA operator is working with Class B recycled water, the details giehmit
andrequirements inDAPA 58.01.17should be understood

Class B recycled water ike second most treated of all the classesthadecond highesh

quality. It requires treatment similar to Class A systems. The notable differences are reduced
turbidity requirements following filtration and less extreme disinfection requirements. Class B
has many uses, but it cannot be distributed to homeowners for residential irrigation or used for
ground water recharge. It can be used to irrigate all type®p$cincluding edible food crops.
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Class B systems have reduced reliability and redundancy requirements in comparison to Class A
systemsTable2-1, Table2-2, andTable2-3 discuss special requirements for treatmelnlprine
disinfection, turbidity, water parameteesd usesOperator requirements for the treatment and
distribution systenare requiredThis section reviegother requirements found IDAPA

58.0L.17.

1 For disinfectionClassB recycled water can be disinfected using chlorine, ozone, UV
radiation and other alternative methods. When other methods for disinfection are used,
the permit will define the requirements. It is recommended that Blessycled water
also be disinfected following storage.

1 Sampling and analys@f Class B recycled wataredefined in the permit. Generally
there are daily requirements for disinfection samplifige point of compliance for Class
B recycled water for totaoliform shall be at any point in the system following final
treatment and disinfection contact tink®r example, the effluembustbe sampled and
analyzed daily for total coliforrduring periods of applicatiohe sampling frequency
for Class B and @Iss A is similar.

1 Turbidity requirementshall be met prior to disinfecticandcontinuous idine
monitoringshall occuras described itDAPA 58.0117.

A The daily arithmetic mean of all the measurementsrbidity shall not exceed
5NTU and shall notxeceed 1ONTU at any time.
A The turbidity shall be met prior to disinfection

1 Periods of us& ClassB recycled water shall be applied only during periods of nonuse by
the public.

2.3 Class C Recycled Water

The WWLA operatorshouldunderstand the general difference between Class C and other
classes. If th&®/WLA operator is working with Class C recycled water, the details of the peymit
requirements inDAPA 58.01.017 and sitespecific issues relating to health and sagttyuld be
understood

Class C recycled water systems are generally secondary treatment (oxidation) and disinfection.
Filtration is not a requirement of Class C systems. Disinfection requirements are less stringent
than Class A and B, and as a result the allowabls ase reduced. For example, it can be used to
irrigate fodder crops, processed food crops (food crops that undergo commercial pathogen
destroying processes), and some types of orchards. Class C is the most common type of
municipal reuse system in ldahiable2-1, Table2-2, andTable2-3 discuss special

requirements for treatment, chlorine disinfection, and @gstator equirements for the

treatment and distribution systeare requiredThis section reviesother requirements found

IDAPA 58.01.17

1 For disinfectionClassC recycled water can be disinfected using chlorine, ozone, UV
radiation and other alternative nteads. When other methods for disinfection are used
the permit will define the requirements. It is recommended that @assycled waters
disinfected following storage.

1 Sampling and analysis of ClaGgecycled watearedefined in the permit. Genelgal
there araveeklyrequirements for disinfection sampling. The point of compliance for
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ClassC recycled water for total coliform shall be at any point in the system following
final treatment and disinfection contact time. For example, the effluent msatried
and analyzeaveeHy for total coliform during periods of application.

2.4 Class D Recycled Water

The WWLA operatorshouldunderstand the general difference between Class D and other
classes. If th&VWLA operator is working with Clad3 recycledwater, the details of the permit
requirements inDAPA 58.01.17 and sitespecific issues relating to health and sa$tlguld be
understood

Class D recycled water is similar to Class C as it requires oxidation and disinfection. The

primary difference irreatment between Class C and Class D is the disinfection requirements are
an order of magnitude lower for Class D recycled water. As a result, the allowable uses are more
limited than Class C. Irrigation of fodder, processed food crops, and foresli®assiaises of

Class D recycled watefable2-1, Table2-2, andTable2-3 discuss special requirements for
treatment, chlorine disinfection, and us@perator requirements for the treatment and

distribution systenare requiredThis sectioneviews other requirements found IDPAPA

58.01.17.

1 For disinfection, Clasb recycled wateis disinfectedto a lower level than the other
classes bysing chlorinepr arotheralternative method. When other methods for
disinfection are used, the permit will define the requirements.

1 Sampling and analysis @flassD recycled watearedefined in the permit. Generally
there aranontHy requirements for disinfection sampling. Tipaint of compliance for
ClassD recycled water for total coliform shall be at any point in the system following
final treatment and disinfection contact time. For example, the effluent must be sampled
and analyzednhontHy for total coliform during periodsf application.

2.5 Class E Recycled Water

The WWLA operatorshouldunderstand the general difference between Class E and other
classes. If th&VWLA operator is working with Class E recycled water, the details of the pefrmit
requirements inDAPA 58.01.17 ard sitespecific issues relating to health and sagttguld be
understood

Class E recycled water requires primary treatment only (no disinfection). Allowable uses of
Class E are very limited due to the high potential pathogen content remaining in tiedecy
water.Table2-1, Table2-2, andTable2-3 discuss special requiremen@perator requirements
for the treatment and distribution systane requiredThis section reviesother requirements
found inIDAPA 58.01.17

1 For disinfectionthereare no disinfection requirements or applieatbliform standards
for Class E recycled water.

1 Sampling and analysis of ClaBsecycled watearenot generally required unless there
are buffer zone issudéisat ae defined in the permit.

10
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1 Public access igestricted withClass E recycled wateand aimals shall not be pastured
or grazed on land where Class E municipal wastewater is applied

2.6 Industrial Recycled Water

The WWLA operatorshouldunderstand the general difference between the classasnofipal
recycled wateand that industrial recycled waiernot classifiedIf the WWLA operator is
working with industrial recycled water, the details of the pemaguirements inDAPA
58.01.17 and sitespecific issues relating to use, health, and satetyld be undersod The
permit requirements are determined on a-tpsease basis and developed for each industria
site.

11
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@ 3 Reuse Permit Template

Need-to-Know Criteria

Facility information

Compliance activities and compliance schedules

Reuse permit limits and conditions

Reuse permit monitoring requirements

Reporting requirements

Standard permit conditions

General permit conditions

Site maps

The WWLA operatomustunderstandhes i t e 0 mermit. RppendXxA containsgeneric
exampla of reuse perm#t The generi@xamplegeflect the differences between municipal and
industrial permitsSome of the differences between municipal and industrial permits intled
following:

1%}

Municipal Permits

T
1
)l

)l
)l
1

Technical, financial, and managerial requirements

Operator certification requirements

Approved lackflow assemliiesor anair gapare required between potable water supplies
and all nonpotable water supplies

Divided intorecycled water classes

Specific infrastructure requirements depending on the class of recycled water
Requirelagoonseepage testing every 10 years

Industrial Permits

)l
)l
)l
1
1

T

Do not have technical, financial, and managerial requirements

Generally @ not have operator certification regpments

Do not requireapprovedbackflow assemblies but typically require backflow devices
Are not divided into recycled water classes

Require lagooneepagédesting on a casky-case basis based on s#jgecificissues and
water characteristics.

May contan limits and conditions to address the specific characteristics of the industrial
recycled water

Facility Information

@ 3.1
The facility information has the permit typecycled wateclass,andtreatmeninethod. The
WWLA operatorshould understand tHacility information TheWWLA operatorshouldensure
that thefacility information in the permit is correatotify the permitteef it is not correctand
inform thepermitteeto update the permit details with DEQnly DEQ is authorized to make

13
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changedo the reuse permit requiremeriffe permitteeis responsible focomplying with all
permit conditionsand may be held liable for violation of permit conditions

3.2 Compliance Activities and Compliance Schedules

Thecompliance activitieandschedules aratility specific requirements of the permit amdst

be completeds stated ithe permit. Th&VWLA operatorshould understand tlempliance
activitiesandschedulesn the permitand keep the permittee informed as necesgariure to
comply with the requirementgould result in the facilitypeing subject to enforcement action
Examples of aompliance activityvould bethe PO, solids managementunoff management
andlagoon seepage testing ptaBuch plansre required to be submitted by specifitedand
require DEQ approvairior toimplementationThe quality assurance projggdan (QAPP)s

also an example of@mpliance activityhat isseltimplementing and required to be in place by
a certain datat is reviewed by DEQ for contepibut thisplan is not approved by DEQ.

3.3 Reuse Permit Limits and Conditions

All permit limits and conditions must be followed.

3.3.1 Management Unit Descriptions

A management unit (MU) ia portion of the land application site ti@permitted taeceive
recycled waterThe amount of recycled water each MU receives isnedeo in the permit as
thehydraulicloadingrate Each land application site typicaltpnsistof more than on&U.
The WWLA operatormustbe familiar with each of the permitted MEad the associaddimits
and conditionsEach MU may have different loading rates and management praetiges
unique irrigation and cropping practi¢es

Each MU hasssociatednonitoring serial numbe#sMU-XYZ -## management unit serial
number

Other typical monitoringpoint serial numbers are as follows:

SU-XYZ-## soil monitoring unit serial number

WW-XYZ-## wastewater monitoring serial number

SW-XYZ-##. supplementalrrigation water monitoring serial number
GW-XYZ-##. groundwater monitoring serial number
LG-XYZ-##:lagoon monitoring serial number

FM-XYZ-##: flow measuremeninonitoring serial number

= =4 =4 -8 8 9

The associated reuse permit number designaiYZ, and the ## is a twdigit designation for
each monitoring point.

3.3.2 Hydraulic-Loading Limits

The WWLA operatowill need to manage MUs based upgrowing season angiongrowing
seasorhydraulicloadinglimits of the permit for each MU.

14
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3.3.3 Constituent-Loading Limits

The WWLA operatomwill also need to manage MUs based upon the constituent loading so that
permit limits are meandadverse impacts ®oil and ground wateare minimizedThe recycled
water constituents determine the loading that can be applied to eacdmibhost often the

limiting constituent is nitrogen. Constituerteefurther discussed isection3.4.1

3.3.4 Management Unit Buffer Zones

The WWLA operatomwill also need to manage the site émmpliance withbuffer zone
requirements. Deficiencies should be reépdito the permittee for correctiohhe sitespecific
details are in the permitandtinh e fA Recy c | e lDAPA®&8.04.17. Rul es o (

3.3.5 Other Permit Limits and Conditions

The WWLA operatowill also need to read the permit to leatmoutother limits and coditions
appliedto the site, includingoperatorcertificationrequirementsgrowing and nongrowing
seasortime frames reportingtime framedor the annual repartoliform limits (applicable to
municipal systems), crop or vegetation allowg@yzing (grazing requires a management plan,
preapproved by DEQ), fencing, postimad construction plan and specification requirements.

3.4 Reuse Permit Monitoring Requirements

In support of the agendymission, DEQ is dedicated to using and providingeotiye, correct,
reliable, and understandable information. Decisions made by DEQ are subject to public review
and may, at times, be subject to rigorous scrutiny. It is, therédeeQ) gasl to ensure that all
decisions are based on data of known and aabkpquality Monitoring points are specified in

the reuse permiaand monitoring must be done according to the pefiiensure that data and
results will be of the appropriate quality, the QAPP shoulceferencd when taking any

samples. The QAPP shid beused in conjunction with theited BO. WWLA operatordaking
monitoring samples shoukhsurehat a QAPP has been developed for all monitoring and
sampling and that the QAPP is follow&WLA operatos may contact the DEQ regional office
for complance assistance with monitoring and sampling.

Note

Failure to carry out any or all of these activities or comply with the terms and conditions of the permit
is a violation of Idaho law and may subject the permittee to enforcement action and/or a civil penalty
assessment.

3.4.1 Constituent Monitoring

Constituentmonitoringis requiredin bothmunicipaland industriapermits, and each permit will

be unique for the sitepecific issuesTable3-1 is providedbelowto show how constituent
monitoring requirements are listed in each permit. Each monitoring point sample location along
with the associated serial number is listed in the dokimn. A detailed sample description is
shown in column two with the sample type and frequency shown in column three. The actual
constituents to be sampled at each monitoring poirtskeel in column fourFor example,

Table3-1 shows recycled water from lagoon AB&t the pumpmo. 1 sampling portvith serial
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number WWOXY -01, which samples recycled water to MAXY-01, 02,and03. A grab sample
is taken monthly during periods of recycled water usedtal Kjeldahl nitrogenTKN), nitrate

+ nitrite nitrogen, total phosphorusonvolatile dissolved solids, and chlorided a grab sample
is taken weekly for MLDXY-02 and monthly for MLDXY -03 for btal coliform. A similar table
is includedin each permit issued by DEQ@his table is an exampleach permit will be unique.

Table 3-1. Constituent monitoring.

Monitoring Point

Constituents

Serial Number and Sam_pl_e Sample Type and (Units in milligrams per liter
. Description Frequency : .
Location unless otherwise specified)
WW-0XY-01 Recycled water | Grab/monthly (during - Total Kjeldahl nitrogen, as N

Recycled water from
lagoon ABC at pump
no. 1 sample port

to MU-XYZ-01,
MU-XYZ-02,
and MU-XYZ-03

periods of use)

- Nitrite + nitrate-nitrogen, as N
- Total phosphorus, as P
- Nonvolatile dissolved solids

- Chloride

- Total coliform (total coliform
organisms/100 milliliters)

Recycled water
to MU-0XY-02

Grab/weekly (during
periods of use)

Recycled water
to MU-0XY-03

Grab/monthly (during
periods of use)

- Ammonia nitrogen, as N
- Nitrite + nitrate-nitrogen, as N
- Total phosphorus, as P

WW-0XY-02

Low strength process
pond from pump

no. 2 sample port

Recycled water
to MU-XYZ-04

Grab/monthly (during
periods of use)

SW-0XY-01 Supplemental Grab sample (May and - Nitrite + nitrate-nitrogen, as N
ABC Canal irrigation water | September of the first and | - Total phosphorus, as P

third permit year) - Nonvolatile dissolved solids
3.4.2 Management Unit and Other Flow Monitoring

To meet the permit requirementseWWWLA operatowill need to accurately monitor recycled
water flows to the reuse site. TWANLA operatormayalso beresponsible fomonitoring
wastewater flows to various components in the treatment jpllant. monitoring datareneeded
to properly manage the reuse site and determine site constaadirtg rates to each MU and
are typically required as part of the annual regeidw calibration requirements should be
addressed as outlined in thian of operation review or QAPPhe site PO (section 4) should
outlinetypical maintenance requirements and frequencies for each flow monitoring device.

3.4.3 Ground Water Monitoring

Thereuse permitay specify ground water monitoringnd theVWLA operatormay be

responsible foground water monitoring it is required inthe permit.Ground water monitoring
provides data that <can be guosne dater as wall aseelaluae e a
ground water quality changes with respecthianges in hydraulic loading and site management.
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The siteQAPPshould outline the ground water sampling procedures for each monitoring well.
The WWLA operatorshouldalso be familiar with well constructi@noughto understand or
recognize any constructiateficiencies or well component degradation that nesylt inground
water contaminatioor impact ground water qualitAppendix B) For example, improper seal,
damaged casing, or improper bermifige WWLA operatorshould clearly communicate to the
permitteeand responsible agencies the well nan@sationsand conditions along with
monitoring needs as specified in the reuse permit \WAA_A operatorshould also understand
which wells are upgradient and downgradient from the application site.

3.4.4 Soil Monitoring

The WWLA operatormay be responsible for soil sampliageach MU as designated by sugl
monitoringunit (SU)in the permit. The site QAPP should outline the soil samgtingach SU.
Section6 of this manual further discusses sdihe WWLA operatorshouldknow the boundaries
of each SUtypically the same boundaries as the Midyl understandnyvariatiors between
each SUn the permit.

3.4.5 Plant Tissue Monitoring

Plant tissues reflect the health and nutrienékegof the crop. ieWWLA operatormay be
responsible fotaking samples and ensuring that crop yields and tissue samples are recorded.
Section6.7 of this manuafurtherdiscusgsagronomyand nutrient uptake.

3.4.6 Lagoon Information

Lagoonsareoftena unit processn wastewater treatment or provide storageréarycled water
Seepageesting of each lagoon aftena permit requiremerdr required by ruleSeepage testing
requirements are specified in new permits. Older permits may not include the requirements and
DEQ should be consulted if there are questions regarding teSgicigon 9 of this manual

further discusselmgoons, lagoon construction, and seepage teStms\WWLA operatorshould

also be familiar witHagoonconstruction requirements to recognize any constmaeficiencies

or lagooncomponent degradation that may resulhicreased lagoon seepageaaylife and

safety issues regarding thmgegrity of thelagoon embankments

3.5 Reporting Requirements

The reuse permit will define the reportirgguiremerg. All data collected need to be submitted
to DEQin the annuateport;however, the minimum reporting $pecifiedin the reuse permift
minimum, records must be retained for the length of permitpyears

3.5.1 Annual Reports Requirements

The annual reporis anarrativesummarythatdiscusseslata collected during the yeand

documents h e f germitlcontpliarics to DEQ'heannual reporshall be prepared by a
competent environmental professional who is familiar with the permitted faaildycan se the
monitoring data to describe the site conditions as they apply to the land application treatment of
therecycledwater.
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The WWLA operatorshould know whatlataarebeing monitored and collected foretannual
report based upon the permihe WWLA operatorshould also know and understand why the
data are being monitored and collected to help understaatliateand operate the system to
maintain compliancel'he annual report is a permit requirement with due datdsequired
content that isubmittedto DEQin written form.The permit outlineshe informatiorthatshould
be submitted in thesite-specific annual reparAppendixC providesrecommendations of details
to include in theannual report.

Yearly, thefacility must submit amnnual r@ort, prepared by a competent environmental
professionalno later than January 31 of each year (unless otherwise specified in the reuse
permit), covering the previousportingyear, typically November 1 through October.3he
annualreport includes rests of required monitoring, the status of any compliance activities
specified in the permit, and an interpretive discussion of monitoringaddtaublic complaints
with particular respect to environmental impacts by the facility. All laboratory repmrtaining
the sample results for required monitorangd other sitespecific datare also submitted with the
annualreport.

Annual reporsubmittalsshall includea certification statementvhich issigned, datecand
certified b yespondike officia ormn authoezedperson representing the
responsible officialRefer to your reuse permit for the certification statement language and the
responsibilities it requires.

3.5.2 Emergency and Noncompliance Reporting

The WWLA operatomeeds to know the reporting requirements of the permit and communicate
them to the permittee. The permitiseequired to report all noncompliance incidents to the
applicable DEQ regional office according to the standard permit condiibinsh statetha all
noncompliance events must be reported orally to DEQ within 24 hours and in writing within

5 dayswith anaction plan for correcting the violatioRor emergenciegshe WWLA operatoiis
required to call the 2lhour emergencyiumber ad the appropriat®EQ regional office.

All instances of unpermittedastewatedischarges to surface waters of the United States shall
also be reported tBPA by telephone within 2dours from thdime the permittee becomes
aware of the discharge and in writing withi&s to the following address:

National Pollutant Discharge Elimination Sysfem

Stormwater CoordinatoEPA Idaho Operations Office

950 W. Bannock, Suite 900

Boise, ID 83702

(208) 3785746 or (208) 378 744and EPA Hdine: (206) 5531846

3.6 Permit for Use of Industrial Water

Permit for use of industrial water contains the requirements specific to industrial facilities. This
section will be marked reserved on municipal permits
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3.7 Standard Permit Conditions

Standard conditions are specified in every reuse pefinépermittees responsible for
complying with the permjtand theWWLA operatoris expected to know arfdllow these
conditions An important condition is how and when emergencies and noncomplianceassues
dealt with andeported by the facility to DR.

3.8 General Permit Conditions

Generalpermit conditionscover those DEQ ruldgbat applyto the permit at the time the permit
wasissued. These conditions cover operations and administrative rules tWatha operator
needs t&know.

3.8.1 Operations

Theseconditions cover the rules associated Vaitility operationsincludingbackflow
preventionpreventing runoff of recycled watdrealthhazardsnuisancesand odor prohibitions,
solids managementemporary cessation of operations and clof@ seepge testing
requirementgwill be marked as reserved for industrial permiés)d ground water qualityhe
WWLA operatoris expected to know arfdllow these conditions.

3.8.2 Administrative

These conditions cover the rules associated with the administrati@npaf the facility,
including permit modifications, permit transfer, permit revocatinlations, and severability
The WWLA operatorshould know andollow these conditions.

3.9 Other Applicable Laws

Other applicable laws or rules that are not enforced by Bia@) be applicable. For example, the
Idaho Department of Water Resources has rules that are applicable to all ground water wells
located at the reuse facility. These rules includk wg® maintenancgerepair, and abandonment

3.10 Site Maps

Site maps are a part of each peramthelp theWWLA operatorand othes unfamiliar with the

site orient themselves with critical elements of the site. Site maps also h@&fWtha operator

in locatingpotential problemsand explaining to DEQ and otfsaxvhere possible noncompliance
problems exist on sit@and allow oftsite personnel the needed information to solve problems in
a timelymanner These maps include regional and facility maps

19



Wastewater Land Application Operators Study and Reference Manual

This page intetonally left blank for correct doublsided printing.

20



Wastewater Land Application Operators Study and Reference Manual

4 Permit Required Documentsd Plans

Need-to-Know Criteria

Plan of operations

Quality assurance project plan

4.1 Plan of Operations

A PO, whichincludes the O&Mmanual and various permiéquiredfacility plans functions as a
site-specific guide for dayo-day operations of a land applicationsAde f aci | i t yds PO
contain all system components relating to the reuse facility in order to comply with IDAPA
58.01.16.The reuse permit and PO sholle used together in the dimyday operations of the

reuse facility to direct the operation, maintenance, and reporting activities at the land application
site. The O&M manuaportion of the PO contains the physicamponents andperationsat the

facility andmust meet the requiremerdf IDAPA 58.01.17.300.05, and the specific contents of

the Reuse PermiThepermit requiredacility plansportion of the PQontairs the

administrative and sampling requirements for the nonphysical opeyabomalucted at the

facility. The associated sampling requirements are further controlled by a facility. JA&P

WWLA operator should be familiar with the QARB that permit required sampling is reliable

and reproduble. Thereuse permit will require aAPP and associatddcility plans.

Figure4-1 shows the relationship between the PO, O&ilshual, various facility plans, and
QAPP.
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Quality Assurance

Plan of Operations (PO)

Project Plan (QAPP)

Recycled Water
Management Plan

T
;l_/

Irrigation Water
Management Plan

T

Crop Management
Plan

Solids Management
Plan
(Bio/Waste Solids)

Lagoon Management
Plan

Runoff Management
Plan

Odor Management
Plan

Buffer Zone
Plan

Grazing Management
Plan

Emergency Action
Plan

Figure 4-1. Relationship between the PO, O&M manual, various facility plans, and QAPP.
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A PO checklistin DEQ guidancdists the minimum information that shall be incorporated into
the document. A partial list of items in the Ei@ecklist is given below.

1 Organizational chart and operator and manager responsibilities.

1 Copy of the reuse permit and a list applicable rules, statutes, and standards.

1 Facility maps.

1 Generablantdescriptio® Treatment design criteria, wastewater characterizadiod
list of unit operations.

1 O&M manuab Each facility shall maintain an O&Ivhanual contained within the PO
specific to that facility. The OB manual shall be developed and used as an operator
guide for actualdayo-d ay operations to meet requiremen

1 Descriptionoperation, anaontrol of unit operation® Description of process, major
components and mechaniemuipment, discussion of common operating problems and
startup proceduresgndequipment operating instructions with reference to equipment
O&M manual.

1 Wastewater antecycled water storage lago@n®escription and purpose, capacity,
operating instructionsand seepage rate testing requirements.

1 Reuse site features, buffer zone delineatitersging and postings, backflow prevention,

climatic characteristics, soils, topography, surface water, ground \@easerjption of

irrigation systems and operatingtingtions, and determination of hydraudlend
constitueroading rates.

Vegetatio® Describe crops or vegetation tlwétl be usedon each reuse site.

Management plans fdauffer zonesgrazing, controlling nuisance conditions, waste

solids, runoff/ruron, and others as required by the reuse permit

Monitoring activities and requirements.

Maintenancd Preventative maintenance schedule, troubleshooting gudds,

manufacturer6s manual s.

1 Records andeport® Daily operating log, maintenance records, labasatecordsand
reports,andreporting permit violations and accidents.

1 Personnd Staffing requirements and qualifications.

1 Emergencyperatingpland Emergency numbers and emergency procedures.

= =

= =4

All system components should have specification sheets, shdeiats ofthe units as well as
operation and maintenance requirements. These are usually included in the O&M manual or
attached as a supplement. If this information is not presenty¥ieA operator should contact
the manufacturers directly.

Typically, equipment will have a specification platéh the company name, location, and
componentnodel or serial numbeManufacturer information on servicing tequipment should
be found in the O&Mmanual If the manufacturer is no longer in business, a logadireservice
may be able to provide service or information. If no informasaavailable, service units
similar to other units with like components.

Specific management plans, in addition to information provided in the facility O&M manual,
may be requid per the facility reuse permit. Some example plans and important aspects of each
are presented below.
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1 Grazingmanagemenpland DEQ guidancespecifies under what circumstances livestock
grazingon land application sites is allowed. Prior to any grazinigiies, agrazing
managemenplan must be submitted to DEQ for review and approval. Items typically
addressed in grazingmanagemenplan include specifying the type and number of
animals to be grazed, identifying the schedule for rotating animals through the site,
preparing a nutrient balance, identifying the disinfection level of the applied recycled
water, and identifying the minimumaiting periods prior to grazing animals on sites
irrigated with recycled water.

1 Odormanagemenpland An odor managemenplan addresses all wastewater treatment
systems, land application facilities, and other operations associated with the facility. The
plan includes specific design considerations, operation and maintenance procedures, and
management practices to be employed to minimize the potential for or limit odors. The
plan also includes procedures to respond to an odor incident, if one occursnaclud
notification procedures.

1 Wastesolids managemenpland This plan describes how waste solids generated at the
facility, including dredgings and sludges, are handled and disposed of in a manner
specific to the rules the different wastes may need to folldve reuse permit will
discuss the differences between the waste solids and rules that may apply. The waste
solids management plamevens wasteentry, or the entry of contaminated drainage or
leachate into the waters of the statethait health hazarded nuisance conditions are
not createdand impacts$o designated beneficial uses of the ground water and surface
waterare prevented

1 Emergencyaction plansd Emergency action plans cover various situations that may
occur such as transportation spilise sunoff, power outages, major equipment failure,
andbomb threatg(A detailed discussion @mnergencyaction plans is presenteid
sectionl13.6.]).

4.2 Quality Assurance Project Plan

A QAPP is a written document outlining the procedtin@sthe reuse siteuse toensure the data
it collects and analyzes mgmrmitrequirements.

Quality data and information constitute the foundation of infordeszision makingand a
QAPPensursthat the data collected by monitoring projects are of known and suitable quality
and quantityThe QAPP summarizes the data quality objectives of the project and integrates all
technical and quality aspedtsncluding planning, implemeation, and assessméninto a

single document-or example procedures used for collecting and evaluaifitegesht monitoring
parameters shuld be included in the QAPFPhe WWLA operator should consult the QAPP

every time they are sampling.

In support of te agency missio)EQ is dedicated to using and providing objective, correct,
reliable, and understandable information. Decisions made by DEQ are subject to public review
and may, at times, be subjgatrigorous scrutiny. It is, thereforB,E Q §aal to esure that all
decisions are based data of known and acceptable qualdyQAPP must be submitted to

DEQ as a standlone document for review and acceptance to assist in planning for the
collection, analysis, and reporting of all monitoring data in stipgf the reuse permit and in
explaining data anomalies when they occur. DEQ doeapprove QAPPSs but reviews them to
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determine if the minimum EPA guideline requirements are met and that the reuse facility permit
requirements are satisfied. The reas@(doesot approve QAPPSs is that the responsibility

for validation of the facility sampling data
is not to validate this information as ansite quality assurance officer.

Theformat of theQAPP shouldadhere to the recommendations and references in the Quality
Assurancend Data Processing sections of the Ojtiglance. QAPPs developed using the DEQ
guidance should also agree in substamite EPA6 s  Q ACBres oftheassociatedEPA

guidane documentand example QAPR=an be downloaded or printed fronefiollowing

website http://www.epa.gov/quality/gapps.htmi
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5 Reporting and Monitoring Wastewater and Recycled Water
Constituents/Parameters

Need-to-Know Criteria

Total, suspended, and dissolved solids

Pathogens

Total coliform bacteria (parameter used as an indicator of potential pathogen levels)

Nitrogen cycle

Hydraulic-loading rate; growing season versus nongrowing season

Constituent-loading rates; nitrogen, phosphorus, and chemical oxygen demand

Land-limiting constituent

The WWLA operatormustknow what wastewatenonitoringis required and the wastewater
characteristics and loading to appropriately manage the reuse siteushgermit will provide
information on the parameters that are managétednd application site. To properly operate
and maintain &YWLA system, i is necessary to understand the basic characteristics of
wastewater. Although domestic wastewateresdominatel}composed oWvater, certain
constituents contained in wastewadeg important factors in the design, operatanmd
management of reuse laadplication systems.

5.1 Wastewater

Wastewater contains two primary types of wastganicandinorganic

1 Organic wastesriginate from plant or animal sources and can generally be consumed by
bacteria and other organismsdl organic wastes contain carbon

1 Inorganic wastecome from mineral materiglsuch as sand, salt, irazalcium and these
wastesareonly slightly affected by biological activity

The source of wastewater influences the amount of organic and inorganic waste in a particular
wastestreamnf-or example, wastewater from a meat processing plant will contain high levels of
organic wastgwhile wastewater from a gravel washing operation will contain high levels of
inorganic waste.

5.2 Wastewater Physical Characteristics

Physical characteristics ofastewater include color, odor, temperature, taedevelsof solids
presentChanges in these physical characteristics can indicate unmnbuanht (wastewater
entering a treatment systgor operating conditionthatmay influence other factors such as
biological activity
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5.2.1 Color

Rawmunicipalwastevater (prior to any treatmeng usually gray in coloPretreated
wastewater will have a color that indieathe pretreatment systemvastewater treated in a
septic tankwill have a grayblackcalor, but wastewater that has been treated in an aerobic
process will have little coloiThe color of wastewater can also be affected by industrial
contributions to the treatment systesolor contributed by industriypically isnot removed by
the pretreatmensystem Operators should be aware of swctorsdepending upon the type of
facility being managed. Changestbh@ water coloratiotypical of the facility may need
investigation.

5.2.2 Odor

Rawmunicipalwastewater usuallgroduces a musty odagenerally caused kthe anaerobic
decomposition of organic materidlydrogen sulfide is frequently the source of a rottgg

odor in wastewateasind can be a public health concern at relatively low concentra@simsr
volatile sufur-containing compounds, suchragrcaptanscan also cause noxious odorkese
odors are released into the air wiveasstewaters aerate&nd sometimes when the wastewater is
discharged to Endapplication siteAs a point of referen¢genercaptans aradded to natural gas
to impart a detectable odfor leak detection and safety purpases

Other or unexpecteadors, such as petroleum or solvent odors, may indicate abnormal industrial
dischargesOperators should be aware of such odors depending upayypih of facility being
managed. Changes to the odors typical of the facility may need investigation.

5.2.3 Temperature

Wastewater is generally somewhat warmer than tap wWédéiceableincreass or decreasen
wastewater temperature may indicattuence fom other sources such iaslustrial discharge
stormwatey or ground water infiltration

Temperature is an important factommcrobial activity. Up to a point, an increase in wastewater
temperature will increase microbial activitjowever, when wasteater reaches high
temperatures, microbial activity will be inhibited

During land application afecycledwater,high watertemperaturecan also adversely impact
crops. Operators should be awaretemperature variatiordepending upon the type of facility
being managed. Changes to thmperaturegypical of the facility may need investigation.

5.2.4 Solids

One of the primary functions of a wastewatestment system is the removal of soli@®lids
can educe the effectiveess ofvastewatedisinfection systems and clog land application
equipment

Determinng the forms and concentrations of solids present in wastewater sogieieil
informationfor the control of treatment process8slids are divided into several difét
fractions asshown inFigure5-1. The individual fractions are determined through specific
laboratory analysis.

28



Wastewater Land Application Operators Study and Reference Manual

A
* Water
99.9%
7 N A A
Dissolved
100% solids
Dissolved
solids
Total
solids
A4
Nonsettleable
solids
(colloidal) Suspended
solids
Settleable Milliliters per Liter* in
solids Imhoff cone or milligrams
& per Liter by weight v
*mL/L will not be the same as mg/L ?

Figure 5-1. Typical composition of solids in raw municipal wastewater (modified from EPA 2004).

5.2.4.1 Total Solids (Residue)

Total solids are the amount of material that remains after the wastewater is evaporated at a
temperature of 103C to 105°C (Figure5-2). Figure5-1 representanexample of d-liter

sample otypical municipalWwastewater containingd00 mg of total solids. Thagroportionof
different solids is a function of the wastewater souitds not representative of all wastater
streams. It is expected that industrial wastewater proportions will be differemhtimacipal
wastewatersOperators should be awatet wastewater compositions will vaslgpending upon
the type of facility being meaged.
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Analysis for Total Solids

o || e

Pan of a known Oven at 103°C Pan Dfs_. known
masz (M. filled mazs with the maszs
witha known of solids from the
volume of sample aqueous sample
[.-H"i?u_}"im‘:ids}

Mgt = Mo+ Macgs) - (Mya)

Figure 5-2. Analysis for total solids (Butler 2003).

5.2.4.2 Dissolved Solids

Dissolved solidor total dissolved solids (TDSalso calledilterable residueare those solids
that will pass through fter with a nominal pore size of 2r@icrometes (mm). TDS include
both organic and inorganic fractions.

1 Total dissolved inorganic soli@gsethe inorganic fraction of the TDS

1 Volatile dissolved solids (VDSjre the solids that can belatilizedand buined off when
TDS are ignited (500 + 5TC).

1 Nonvolatile dissolved solgl(NVDS) arehe difference between TDS and VO$MDS
=TDSi VDS).

Removal of dissolved inorganic solids from wastewater is difficult to achieve in standard
municipal wastewater treaent systemsso @ncerns with langpplying wastewaters that have
high concentrations of dissolved solids inclitlethe potential for increased levels of dissolved
solids inground wateand(2) the potential for adversely affecting soil properties dnat
important to land application operatiomsdustrial effluentypically contains more dissolved
solids than municipal wastewatém.reuse permits,issolved solidarefurther defined into the
categorieglescribed in the following sections.

5.2.4.3 Suspended Solids

Suspended solider totalsuspended solids (TS&]so callechonfilterable residugare the
portion of total solids retained by filtratigiigure5-3).

Volatile suspended solids (VSS) are the solids that cawlaglizedand burned off when TSS
are ignitedat 500 £ 50°C (Figure5-4).

30



Wastewater Land Application Operators Study and Reference Manual

Nonvolatilesuspended sals (NVSS) arethe difference between TSS and V3&/ES= TSSi
VSS).

Suspended solids can be removed fromaatewatestream by physical, biologigand/or
chemical processeghese solids are classified as eitbetteableor nonsettleablécolloidal),
depending upon their size, shape, and density (weight per unit volde@)ier, more dense
particles tend to settle more rapidly tHeyhter, less densgarticles

Raw wastewatesettleable solids concentrati@nan important factor for the desighsettling
basins, sludge pumps, and sludgadling facilitiesMeasuring the amount of settleable solids
enteringthe treatment unitllows calculation of the solids removefficiency of the treatment
unit. Setteable solids argypically measured usingnIimhoff cone An Imhoff cone is a clear
coneshaped container marked with graduations. The cone is ussghiure the volume of
settleable solids in a specific volume (usudlliter) of water or wastewater

Separation of Dissolved and
Suspended Solids

Sample + DI rinse water

— v

—_ =

Sample of a known
volume containing

all solids (Vyemgi)

—>

Filter of 2 known
mess (M)

L]

H; 0O from sample

Enown volume(s)
of DI rninse water

(Voo

DI rinse water
Filtration Apparatus

Figure 5-3. Separation of dissolved and suspended solids (Butler 2003).

Equation5-1 can be usetb calculatehe weight of nonsettleable solids

Weight of Weight of Weight of Weight of
nonsettleabl = Total - Dissolved - Settleable
Solids Solids Solids Solids

Equation 5-1. Calculation for weight of nonsettleable solids.

In Figure5-1, the nonsettleable solids concentration is shown as 70.mg/L
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Concerns with the land applicationretycledwaters with high concentrations of suspended
solidsinclude(1) the potential for reducing the infiltration capacity of the soil (clogging the soil)
(2) the potential for damaging tkkeopand (3)the potential for premature or frequent clogging

of irrigation filters and irrigation equipment (especiallpglon filters and sprinkler nozzles)

Analysis for Suspended
Volatile and Non-Volatile Solids

—>

Filter of a known mass
(Mg, ) with mazs of
suspendad solids (Mlz:)
and water (W)

> ===

Filter of a known mazs
with mass of suspendesd
solids (Mg, + Maz)

(Mez) = (M + Mz - (M)

=0

Filter of 3 known mass
with mass of suspended

solids (Mg, + Mez)

Furnace at 550 °C

TR

—=>

Filter of a known mass
with maszs of non-
volatile suspended
zolids &im_li:\'\'gg}

(Mynze) = (lge, + Myrees) - (Molge.)
(Mrzg) = (Migpe + Miaz) - (Mg + Mipyas)

Figure 5-4. Analysis for suspended volatile and nonvolatile solids (Butler 2003).

5.3 Other Important Wastewater Characteristics

Other wastewater characteristiogportantto land application site managemertliude
pathogenic organismbjochemical oxygen dema@@OD), chemical oxygen demaii@OD),
dissolved oxyge(DO), nutrients, metals, persistent organic chemicals, pH, and salts.

5.3.1 Pathogenic Organisms

The WWLA operatorshould know what pathogens amedhow they are regulated in the permit.
DEQ uses an indicator (the numinétotal coliform bacteria) for determining the potential for a
sample to have pathogenic organisms prespdratos need to understand thatal coliform
bacteria levels are an indication tpathoges may be present. The classes of municipal
recycled water are based on turbidity and total coliform bacteria.

Raw domestic wastewater contains many billions of microorganisms per.@atishof theg
are not harmful to humanand some of them are helpful in wastewater treatment processes

Diseasecausing microorganisms are callgathogensandtheyinclude bacteria, viruseiingi,
helminths andprotozoaPathogens cause disease in other organisowever, nball pathogens
are disease causing in humaBsamples of diseases that may be spread through wastewater
dischargeso humansre typhoid, cholera, shigellosis, dysentery, paia hepatitisPathogens
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can lead to diseaskowever for apathogen to cause disease, it must have a susceptible host, a
pathway of exposurend there must be an infective dose. Without these three elements, disease
cannot occur. Wastkatertreatment, reuse metho@sd management practices asedto

address om or more of these elements.

Many pathogenic organisms &ided during the normal treatment procesdesvever,

sufficient numbers can remain in tefluent(treatedwastewater leaving the treatment system)
to cause a threat to any downstream use imgliiuman contact if adequate disinfection is not
accomplished in the treatment process.

5.3.1.1 Identification of Pathogens

It is impractical to test wastewater for all pathogénstead, indicator bacteria are commonly
used tadentify the possible presencémathogens

Somebacteriacommonly usedsindicators aretotal coliform bacteriafecal coliform or

Escherichia coliTotal coliform bacteria are always present in the digestive systems of humans
and warmblooded animaldf there is a largeoncentration of coliform bacteria present in
wastewater, the potential for the presence of pathogens isTioigth coliform bacteriare

typically reduced in number during normal wastewater treatment proc&€esascoliform
bacteriaareusedas theprimaryindicator of potential pathogensmmunicipalrecycledwaterin

Idaha The reuse permit magpecifytotal coliform or another organisas the pathogen potential
indicator.

5.3.1.2 Removal of Pathogens

Wastewater treatment processes remove pathogenic orgamisev&ral ways: physical removal
through filtration and sedimentation, natural-dféof organisms because of unfavorable
environments, and destruction of organisms by disinfedi@infection processdsirther

reduce pathogen levels of the recyalesterand the requirement for municipal recycled water is
based upon the recycled water clgBssinfectionis discussed in more detail section8).

5.3.2 Biochemical Oxygen Demand and Chemical Oxygen Demand

The WWLA operatorshould know what biochemical and chemical oxygen demand are and
understand the loading limit of the parameter on the reuse site.

BOD measureshe ratethatmicroorganisms use oxygen to stabilmebreak dowr{oxidize)the
organic matter in wastewatbiologically.

1 High levels of BOD indicate high levels of organic matter in wastewaher typical
range of BOD imunicipalwastewater ranges from 100 to 300 mg/L of BOD

1 BOD is measured usingtaochemical oxygen demand teatprocedure that measures the
amount of oxygen used by a wastewater sample incubated@tfa05 days The
amount of organic material measured is referred 8Qi3s, referring to thé-day length
of the test

COD meastes theamount of organic matter that can be broken down (oxidized) chemically
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1 COD canestimate the amounf organic matter in wastewateronly 3 to 4 hours, rather
than theb days required for the BORestandcan be used as an alternative

1 The COD test measures theygen equivaler(tn milligrams peiliter) of the materials
present in the wastewater by oxidizing the wastewater using a strong chemical oxidant.
Because the chemical oxidant may react with substances that cannot be brokés down
bacteriaCOD results are not directly related to B@Blowever, COD can be used as a
means of rapidly estimating the B@0f a sample if BOBto-COD ratios are developed
for a particular systen€OD results are typically higher thétme BODs valuewhen
enough oxygen is presdmcausehemicalCOD) arestrongerand can break down
(oxidize) organic mattemorequickly than biological organisms (BODJhe ratio
between the two will vary from system to systdine BOD-to-COD ratio is typically
0.6:1 for raw domestic wastewater and may drop to as low as 0.lalvieitstabilized
secondary effluent

5.3.3 Dissolved Oxygen

DO is the amount of oxygen dissolved in water and is usually expressed in milligrams per liter
Although some microorganisms can survivairaerobicconditions (without oxygen), many of

the beneficial microorganisms that stabilize wastewater reganabicconditions (with

oxygen).

The amount of oxygen that can be dissolved in water dspennperaturé as water

temperature increasd3O content decreases and vice vérsand he distribution of oxygen

within a lagoon(or pond)will determine whether the treatment processes involved are aerobic or
anaerobicMaintaining adequate oxygen levels alkothe biological process to take place and
prevents objectionable odotow DO concentrations (less than M@/L) can indicate

inadequate aeration or an excessive amount of organic material entering the system

DO is measured using an oxygen metquiged witha membraneovered probeProbes
require careful cleanin@nd meters must be calibrated routinely to ensure accuracy

5.3.4 Nutrients

A nutrientis any substance that promotes growth and can be taken up by platmtsror
organisms. Wastewater gendralontains nutrientssuch as nitrogen, phosphorus, potassium,
calcium, magnesium, iron, and sulfur a land application systemecycled watecan provide
essential nutrients to cragépresent at excessive levels, however, some nutrientsezame
pollutants.

The WWLA operatorshould know what nutrients need to be managed on the reuse site and
understand the loadingte limitations

5.3.4.1 Nitrogen

All life -formsrequire nitogen compoundsuch as proteins and nucleic agidssurvive. The
largest source afitrogenis the air we breatdd approximately 78% of air is nitrogen gasjN
but most organisms cannot use nitrogen in this fdost dantsreceivetheir nitrogen in dixed
form (i.e., nitrate iongNOs], ammonigNH3], and ured2(NH,)CQ]), and animals receive their
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nitrogen from plantsThere is a class of plantalled legumeshat use nitrogen from the ao
meet nutritional requirements. Alfalfa, one of the most common crops at reuse sites, is a legume.

The nitogen cyclgFigure5-5) describes the reactions that nitrogen may und@&emgen

starts as a gas gNin the atmosphere and is transformed into other forms of nitrogen through
nitrogen fixation. Nitrogen is fixed naturaltiiroughatmospheric fixation (by lightning) or
throughbiological fixation(by certain microbes living alone in the soil or in a siotib
relationship with plants in thegume family, such as soybeans and alfalfa, oregumhe plants
such as alders). Nitrogen is also fixed industrially in the production of fertjlimarsh consist

of ammonia, urea, and ammonium nitrate NBs). As plants and animals dierganic forms of
nitrogen are returned to the environmevtiere microorgaisms converthe organic nitrogen to
ammonium Much of the ammoniand ammoniunproduced by decay and masesiare further
broken downby nitrifying bacterianto nitrite ions NO,-) and then into nitrate ior{hOs-),

which are available to plants. The nitrogen cycle is completed when denitrifying bacteria convert
nitrate ions back into atmospheric nitrogen.

Nitrogen in wastewaterogurs in four different formsorganic nitrogen, ammonia (NHor

ammonium KHz"), nitrite NO,), and nitratelOz). In raw wastewater, organic nitrogen and
ammonia levels are generally higher than nitrite and nitrate |eu@leins, polypeptides,

nucleic acids and urea, and numerous synthetic organic materials in wastewater contribute to the
organic nitrogenThenitrogen cycleeactions are important becaus&ogenis a potentially

serious pollutant in wastewat@nd its behavior iand benefits ta wastewater land application
systemarehighly dependent owhich formthe nitrogens in when applied to the site.

In the nitrate form, nitrogen becoma$ighly mobile anionin this highly mobile formwhen

the soil nitrogen concentration excegasnit limits, nitrates can bbeneficial or cause adverse
impactsdepending on how the land application site is loaddtiel&oil nitrogen concentration
exceedshepermit limitsfor crop uptake, thexcessitrateswill be carried below the ro@one
whereit may adversely affeground watequality. Therefore, the site must be operated to avoid
exceeding the permit nitrogen limits.

Total nitrogen is the sum of organic nitrogen, ammonia, nitaitd nitrate TKN is the sum of
organic nitrogen and ammoniBypical ranges of nitrogen concentrations in raw domestic
wastewater are 20 to 85 mg/L for total nitrogen, 8 to 35 mg/L for organic nitrogen, and 12 to
50 mg/L for ammoniaPlantavailable nitrogen (PAN) is nitrogen that exists in fo(idbl;" and
NOz3) that are readily available for uptake by plants
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Figure 5-5. The nitrogen cycle.

5.3.4.2 Phosphorus

Phosphorus, like nitrogen, occurs in several forms in wastewater and is an essential element for
biological growthand reproductioiiFigure5-6). Phosphorus can be present as orthophosphate,
polyphosphate, and organic phosph@teese forms are often measured in combinatiotgtak
phosphatdtotal phosphorus)n domestic wastewater, total phosphorus levels generally range
from 2 to 20 mg/L, including 1 to 15 mg/L of organic phosphorus and 1 to 15 mg/L of inorganic
phosphorus.
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