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A58 4 Comparison of Microbiological Quality Guidelines and Criteria for Irrigation by the

World Health Organization ( 1989 ) and the State of California * s Current Wastewater

Reclamation Criteria ( 1978)

Category Reuse conditions Intrstinal Fecal or total ® Wastewater treament
nematodes’ coloforms requirements

WHO Irgation of crops likely < 1/L <1,000/100 mL A series of stabilization
tobeeaten uncooked , ponds or equivalent
sports fields , public treatment
parks

WHO Landscape irrigation <UL <200 /100 mL Secondary treatment
where there is public followed by disinfection
accees , such as hotel

Calif. Spray and surface No standard <22/100mi°  Secondary treatment
irngation of food crops,  recommended followed by filtration and
high exposure landscape disinfection
irrigation such as parks

WHO Irrigation of cereal crops < /L No standard Stabilization ponds with 8-
, iIndustrial crops , fodder recommended 10 day retention or
crops , pasture and trees equivatent removal

Calif. Irrigation of pasture for  No standard <23/100 mL’ Secondary treatment
milking animals , recommended followed by disinfection
landscape impoundment

* Intestinal nematodes ( Ascaris and Trichuris species and hookworms ) are expressed as the

arithmetic mean number of eggs per liter during the irrigation period.

® California Wastewater Reclamation Criteria is expressed as the median number of total coliforms

per 100 mL , as determined from the bacteriological resulis of the last 7 day for which analyses

have been completed.

#i11 : Asano and Levine (1996 ) $1aTae (oriid unzaniz 2542)
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A1519% § California Treatment and Quality Criteria for Nonpotaable Uses of Reclaimed Water

{ State of California ,1994a )

Type of Use Total Coliform Treatment Required
Limits”
Irngation of fodder , fiber , & seed crops , orchards and None required Secondary
vineyards® , and processed food crops; flushing sanitary
SCWCrs
Irrigation of pasture for milking animals , landscape 23/100mL Secondary & disinfection
areas’ , ornamental nursery stock , and sod farms:
landscape impoundments; industrial or commercial
cobling water where no mist is created; nenstructural fire
fighting; industrial boiler feed; soil compaction; dust
control; cleaning roads, sidewalks, and outdoor areas
Surface irrigation of food crops; restricted landscape 2.2/100ml. Secondary & disinfection
impoundments
Trrigation of food crop® and landscape areas; nonrestricted 2.2/100 ml.

recreational impoundments; toilet and utinal flushing;
industrial process water; decorative fountains;
commercial laundries; snow-maldng; structural fire
fighting; industrial or commercial cooling where mist is
created

Secondary,
ooagulation.clarificationg,

ﬁltrationh. disinfection

* Includes proposed revisions.
® Based on rimning 7-day medium.

* No contact between reclaimed water and edible portion of crop.

dCemctcries, freeway landscaping, restricted access golf courses,and other controlled access irrigation areas.

‘Contact between reclaimed water and edible portion of crop; includes edible root Crops.

fPaﬂcs:, playgrounds, schoolyards, residential landscaping, unrestricted access golf courses,and other

uncontrolled access irrigation areas.

& Except for nonrestricted recreational impoundment and cooling uses where mist is created, coagulation is not
required if the turbidity prior to filtration does not exceed 5 NTU.

" The turbidity of filtered effluent cannot exceed an average of 2 nephelometric turbidity units ( NTU ) during

any 24-hour period.

147 : Crook and Sarampalti ¢ 1996 ) 819 1ae (aild unzAME 2542)
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A5 19 6 Computed Maximum Allowable Pollutant Concentration in Wastewater Irrigation Soils

. Constituent Maximum Concentration in Soil ( mg/kg DW )
. A. Inorganic Elements :
. Arsenic 9
) Barium 2600
Berylium 20
Cadmium 7
Chromium 3200
Flaorine 2600
Lead 150
Mercury 3
Nickel 850
Selenium 140
Silver 3

B. Organic Compounds :

Aldrin 0.2
Benzene 0.03
Benzo {a) pyrene 3
. Chlorodance 03
Chlorobenzene . ND
- Chloroform 2
] Dichlorophenols ND
. 24-D 10
DDT . ND
Dieldrin 0.03
Heptachlor !
Hexachlorobenzene 40
Hexachloroethane 2
Pyrene 480
Lindane 0.6
Methoxychlor 20
Pentachlorophenol 320
PCBs 30
Tetrachloroethane 4
Tetrachloroethylene 250
Toluene 50
Toxaphene 9
2,4,5T : ND
) 23,7 8TCDD 30

ND = insufficient data for computation

111 : Crook and Sarampalli (1996 ) 813 1ae (aiid uazane 2542)
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715197 8 Wastewater Reuse — Areas of Avpplication of Standards A and B

A

B

Crops

Grass and Ornamental

arcas

Adquifer recharge

Method of irrigation

Any other re-use

application

Vegetable likely to be eaten raw
Fruit likely to be eaten raw and

within 2 weeks of any irrigation

Public parks , hotel Lawns
recreational arcas

Areas with public access

Lakes with public contact ( except

places which may be used for

praying and hand washing )

All controlled aquifer recharge

Spray or any other method of aerial

irrigation not permitted in areas
with public access unlcsg with
timing control

Subject to the approval of the
Ministry

Vegetable to be cooked or
processed

Fruit if no irrigation within 2
weeks of cropping

Fodder , cereal and seed crops

Pastures

Areas with no public access

#1111 : Rawe and Abdel-Magid ( 1995 ) dalasiaildunznae (2542)
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A15 199 9 Waseter ~Maximum Quality Limits

Standards

( See Fable 1.6 )

A B
Parameter { Mg/l except where noted )
Biochemical oxygen demand ( BOD )5d @20 C 15.000 20.000
Chemical oxygen demands (COD ) 150.000 200.000
Suspended soils (8S) 15.000 30.600
Total dissolved solids (TSD ) 1500.000 2000.000
Electrical conductivity (EC ) ( H Stem ) 2000.000 2700.000
Sodium absorption ratio ( SAR ) 10.000 10,000
PH { within tange ), pH unils 6-9.000 6-9.000
Aluminum ( as AL ) 5.000 5.000
Arsenic (as AS ) 0.100 0.100
Barum { as Ba) 1.000 2.000
Beryllium ( as Be ) 0.100 0.300
Boron (asB) 0.500 1.000
Cadmium { as Cd ) 0.010 0.010
Chloride (as C1) 650.000 650.000
Chromium { total as Cr ) 0.050 0.050
Cobalt{as Co ) 0.050 0.050
Copper (as Cu) 0.500 1.000
Cyanide ( total as Cn ) 0.050 0.100
Fluoride (asF ) 1.000 2.000
Tron total ( as Fe) 1.000 5.000
L1cad (asPb) 0.100 0.200
Lithium (as Li) 0.070 0.070
Magmesium as { Mg ) 150.000 150.000
Manganese (as Mn ) 0.100 0.500
Mercury (as Hg ) 0.001 0.001
Molybdenurn ( as Mo ) 0.010 0.050
Nickel (as Ni ) 0.100 0.100
Nitrogen : Ammonical (asN) 5.000 10.000
Nitrate ( as No3) 50.000 50.000
Organic { Kjeldahl , as N ) 5.000 10.000
Qil and greasef total extractable ) 0.500 0.500

11 : Rowe and Abdel-Magid (1995)813 Inuiaiifinsns (2542)
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1. imnuithunsaunaicE) - 5-9 59 5-9 5-9 5-9
2.1iTe @ (BOD) un/o. | 20 30 40 50 200
3. S nniveaudis( Solids )
3.1 fansUYIUany un/a. | 30 40 50 50 60
3.2 MAzABUMIn un/a. | 0.5 0.5 0.5 0.5 -
( Settleable Solids )
33 tasinzmeldione | uam. | 500 500 500 500 - | Ehsiin
( Totle Dissoved Solids ) S
mazaielu
didaing
4. A vl ( Sulfide ) un/a. | 1.0 1.0 3.0 4.0 .
s, Tulassu (Nitrogen) W | wnsa. | 35 35 40 40 -
51 % 19 BU (TKN)
6. tiun lusi upJe. | 20 20 20 20 | 100
( Fat, Qil and Grease)

i artld (2543)
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NAEHOHN B9 %09
4010115 MIDIOLUIN - i s,0003° | 1,000-Liidu - .
5,000 31°
5.0 TUNILD > 30 Ao 10-TaktAu 30 - - -
(A8
6.019715 13903t >250004° | 5,000-Tiifu - - .
sugivionontiu 25,000 4%
gavAn
7.015ATImSs >550003° { 10,000-TiRu | 5,000-hirfius - .
55,000 4 10,000 3
g guimsin >250004% | 5,000-Thifu - - -
AATINAUM 25,000 3
9.0019 > 2,500 3 1,500- hitAin 1,000-Lifu | s00-Tihfu -
2,500 4 1,500 14° 1,0003"
10.fammsuaz i >2500° 500- it 250-Tdhifin 100-Tafu | by
01113 2,500 3° 500 W 2504 | 10037
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fimuseasnifiu 100 mlaa | AauSaassdu 500
udt LB 500 1ilas urfaeiuly
Lenanuihunsa-dna(pH) | un/a. 5.5-6.0 5.5-9.0
21iT6% (BOD) un./a. iifiu 30 Tairfin 20
3aSinmunania (Solid) | wn./a.
31fmnsmsuvivess | wnsa. LA 40 laiAiu 30 s
( Suspended Solids ) 01150160
msazawlu
Wl§nd
3.2 B npznountin un./a. hifu 0.5 Tiiifiu 0.5
( Settleable Solids )
33 asdasaeioue | una, Titfiu 500 Tt s00
{ Totle Disolved Solids )
4. n' 1WA ( Sulfide ) un./a. Tbifu 1.0 hifu 1.0
5. TuTasoulugy fn du | unsa, airfu 35 T 35
(TKN)
6. iy luths una. Taitdiu 20 faiifiu 20

( Fat , OIL and Grease )

11 : @18 (2543)
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1. anunihinsa-A1e (pH) - 6.5-8.5
2. auti1 tih TaTrs Tasdh/an. 2,000
3. vouriefnzaw1&danum (DS ) finfniuda 1,300
4.11To% (BOD) ladnfwans 20
5. MUIUADY ( SS) Lindnfu/das 30
6. nlastamiua (PV) findnsu/dns 60
7. ta IlaRaewniiule Taseudalva findnfwaag 1.0
(Sulfide as H, S)
8. Twon ludnmfewthlaTasiou e b fiadnsi/dns 0.2
( Cyanide as HCN )
o, v Tuihs (Oil and Grease ) NaanSwing 5.0
10. Wo33in@ lad ( Formaldehyde ) fiadnfu/dns 1.0
11. Wuoaumz/es Tae ( Phenol & Cresols ) fiadndu/dns 1.0
12. ARBIUDHTY ( Free Chlorine ) fiaanfw/dns 1.0
13, vrinag indn¥u/@ns Ly
14, msdniuadsd lintnsu/dns Tifay
15. fuazn@u ( Colour and Odour ) - Yidluiidafon
16. Yty - Tifiay
17. Tanzmin
-daned (Za) inaniu/ans 5.0
- Tasifion (Cr) Uadniu/das 0.3
- oHIiA ( As) ladniu/ang 025
- NOAAI (Cu) Nadniu/aas 1.0
-1lson (Hg) adndu/ans 0.005

it : (wild 2543)
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- ARl (C4) Hadnsu/dns 0.03
-~ 1i58u (Ba) fadanfu/ans 1.0
- aAutlaw ( Se ) Hadniu/das 0.02
- azf (Pb) Naanfu/das 0.1
- WiRa (N ) Naanswidns 0.2
- MANTE (Mn) ladniiyans 5.0
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M lunmsmizilgadaudien

siiavoui
msauls RW PE AS AL W
PO
max 7.18 7.28 727 8.95 7.94
PH min 6.47 6.52 6.65 7.49 742
average 6.8330.20 6.9330.18 6.9010.18 8.160.39 7.6210.13
max 668.00 609.50 496.50 344.00 214.50
Conductivity min 368 339 352.50 255.00 170.75
ClulasTantans)  average 514.65170.87 4971517963  439.08151.79  296.73143224  193.71113.55
max 261.02 230.51 36.24 50.10 35.81
CcOoD min 22.14 18.45 12.83 20.48 4.06
un/n,) average 1534217152 1346147270  31.4449.00 31.4419.00 16,9249 43
max 205.81 117.67 5.50 6.70 6.59
BOD min 19.65 933 1.28 228 0.47
n/n.) average 034914440 633013157 3,0011.12 4.15£1.33 1.5611.61
max 0.421 0.429 0.231 0.115 0.083
P min 0.099 0.090 0.097 0.028 0.025
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#715199 14 Maximum permitied concentration (mg/kg.) of metals in food

Metals Food items Maximum permitted
Concentration (mg/kg)
Cadmium All orther foods 0.05
Copper All orther foods 10.0
Lead Vegetables 2.0
Zinc All orther foods 150.0

111 : Metal and contaminants in food , standard A 12, AFAN 2™ Food Analysis Workshop , 12-
16 September , 1994, Brisbane, Australia. $1¢lasaiidiaznus (2542)
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FUAYBIN

cd Pb Cu Zn
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LraniRIAulTZ N3+
AN ILGIYA 0.001 0.05 1.50 15.0
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(NUNWUT 2543-UnTIAM 2544 )
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W 0 0 0.01 ¢ 001 O 0 0 0 0 0 0
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