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Table 1 Concentration of (co)cysts in the Sagami River.

Cryptosporidium Giardia
IFA positive IFA positive
particles 00Cysts particles cysts
((0o))cysts or particles/100L)
E 5 M 19 12 20 7
80 é Range 1-400 1-240 1-510 1-210
< %(n/n) | 95(53/56) | 73(41/56) || 100(56/56) | 71(40/56)
2 s GM 18 9 18 8
g 5 Range 2-2,500 1-500 1-320 1-44
Z %(n/n) | 62(18/29) | 48(14/29) 72(21/29) | 59(17/29)
2 5 GM 250 133 137 24
bS E Range | 10-21,000 6-11,000 10-80,000 2-20,000
M v%(n/n) | 100(21/21) | 100(21/21) || 100(21/21) | 95(20/21)
= GM 37 24 33 13
E Range | 1-21,000 1-11,000 1-80,000 1-20,000
%(n/n) | 87(92/106) | 72(76/106) || 93(98/106) | 73(77/106)

GM : Geometric mean
n/n : No. of positive samples/No. of tested samples



Table 2 Concentration of protozoa at cach sampling point

Cryptosporidium Giardia
positive Pl positive PI
Sampling sites particles Oocysts oocysts | particles  Cysts  cysts
Sagami River
KatsuraB.  GM/100L 4 3 28 28
n 1/1 1/1 0/1 1/1 /1 071
Range - - - - - -
Sagami L.  GM/100L 13 5 10 g 3 2
n 6/8 5/8 5/8 8/8 5/8 1/8
Range 1-220 1-22 3-35 3-60 1-13 -
Showa B. GM/1001 4 3 4 8 3 3
n 77 4/7 5/7 7/7 5/7 4/7
Range 1-23 1-9 2-9 1-57 1-22  2-22
Kaneda GM/100L 5 7 10 11 12 19
n 6/7 1/7 1/7 7/7 3727
Range 2-23 7 10 2-510 3-130 16-23
Higash Cho GM/100L 35 23 20 51 14 11
n 117 7/7 17 717 6/7  4/7
Range 14-320 5-710 1-330 9-500 2-210 1-240
Miyayama  GM/100L 21 10 24 24 6 12
n 26/26 23726  21/26 2626 21726 11726
Range 2-260 1-180 1-210 4-80 I-31 1-69
~ Nakatsu River
Hanbara GM/100L 3 1 3 2 2 -
n 3/12 1/12 1/12 4/12 212 0/12
Range 2-7 1 3 1-7 1-4 -
Saido B. GM/100L 10 3 8 31 12 12
n 10/12 8/12 312 12/12 11712 6/12
Range 2-43 1-23 3-29 4-320 2-44  2-53
Ayutsu B. GM/100L 39 15 16 13 7 4
n 4/5 4/5 4/5 4/5 3/5 2/5
Range 12-110  3-68 1-95 8-32  2-14 2-28
Koayu River
Katahara GM/1000 4000 1900 1600 760 260 260
n S 12/12 12112 10/12 12/12  11/12 9/12
210- 190- 3- 5-
Range | 360-21,000 11,000 13,000] 10-80,000 20,000 20,000
Moto Cho ~~ GM7100L 74 A1 32 115 18 14
n 9/9 9/9 9/9 9/9 9/9 7/9
Range 10-1,100 6-550  5-330 26-540  2-190 2-71
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Table 3 Occurrence of protozoa in source water for dnnking water supply

Cryptosporidium J100L Giardia /1001

Sampling IFA positive PI  |IFA positive Pl
site particles  Qocysts oocysts | particles Cysts  cysts
Miyayama n 26/26 23/26 21/26 26/26 21726  17/26

(SagamiR.)) GM 21 10 24 24 6 12 -

Range 2~260 1~180 2~250 4~80 1~31 2~69
Hanbara n 312 1/12 0/12 4/12 2/12 0/12

(NakatsuR) GM 2 1 - 2 1 —

Range 1~7 1 — 1~7 1~4 -

GM : Geometric mean
n : No. of positive samples/No. of tested samples

Table 4 Occurrence of protozoa in treated swine wastewater

Cryplosporidium /L Giardia/L
IFA IFA
positive positive
particles Qocysts | particles  Cysts
n 373 3/3 373 2/3
GM 4,700 2,200 | 12,000 5,500
Ran 2,400~ 1,000~ | 3,000~ 1,000~
ge 10,000 10,000 | 47,000 10,000

GM : Geometric mean

n : No. of positive samples/No. of tested samples
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Table 5 The percentage of internal structure classification

The percentage of

fgg: tas Olggzis PI cocysts OI:;;:IS PI oocysts G:;f;a Plcysts | Plcysts

to IFA positive particles like a Crypto to Crypto cocysts paﬂ; 1:: dlr :{i(e aoe f;::sd’a
Sagami R.  Katsura B, - - - - - - - -
Sagami L. 27 26 52 97 195 57 67 167
Syouwa B. 51 36 57 70 111 23 48 210
Kaneda - - - . - 29 62 241
Higashi-<cho 48 23 38 48 78 25 52 208
Miyayama 37 25 43 68 118 23 51 220
Koayu RL Katahara B. 48 2 12 5 39 24 46 195
Moto-cho 55 18 25 33 45 21 45 231
Nakatsu R.  Hanbara - - - - - 80 100 125
Saido B. 45 14 26 30 59 36 69 217
Awutsu B. 39 18 41 46 105 26 76 342
Total Average 44 20 K} 49 94 34 62 216
SD 9 9 13 27 48 18 16 53

Range 27-55 2-36 19-57 597 39-195 21-80  45-100 | 125-342

Table 6 Concentration of surrogate indicators in the Sagami River and its tributaries

Clperfringens

Sampling sites Turbidity E.coli coliforms spores* Aerobic spores

(unit) (MPN-100m!™) {cfiu-100ml™)
Sagami River GM 3 300 17,000 27 3,900
Range 1~23 7~13,000| 40~2,400,000 2~2701  1106~23,000
- n 54/56 55/56 55/56 56/56 55/56
Nakatsu River GM 2 240 14,000 12 1,600
Range 1~8 2~8,800] 330~490,000 0.2~3,460] 27~330,000
n 15/29 27/29 29/29 29/29 29/29
Koayu Rive GM 6 6,100 29,000 310 3,700
Range 1~30] 170~460,000 4,500~ 21~17,000] 940~1,2000
n 16/21 19/21 20/21 20/21 21/21
Total GM 3 500 22,000 34 3,000
Range 1~30 2~460,000] 40~2,400,000 0,2~17,0001 27~330,000
n 84/106 101/106 104/106 105/106 105/106

GM : Geometric mean
a: Number of positive samples/Number of tested samples
*: Presumptive Cl perfringens spores
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Table 7 Selected regression equations

Cryptosporidium

Giardia

Ci=0.96 C1 -2.97 (r* =0.486)
Ci=0.68 Ec — 2.39(r"* =0.369)

Ce =0.89 Cl - 2.98(r"* =0.433)
Ce =0.63 Ec - 2.45(r" =0.363)

Cp=0.81Cl-2.48(r*=0.324)
Cp =0.63 EC —2.31(r"* =0.293)

Ci = 0.96 Cl - 2.96(r"* =0.660)
Ci = 0.62 Ec — 2.74(r"> =0.608)

Ce =0.97 Cl - 3.56(r" =0.623)
Cc = 0.74 Ec — 3.31(2 =0.535)

Cp =091 Cl - 3.13(+* =0.522)
Cp = 0.42 Ec - 2.73(r> =0.424)

Where,

Ci is the concentration of IFA positive particles like a Crypto. oocysts or Giardia cysts

(particle- 100/,
Cc is the concentration of Cryptosporidium cocysts or Giardia cysts ({(oo)cysts 100/,
Cp is the concentration of potentially intact oocysts or cysts ((oo)cysts+ 100/,

Cl is the concentration of Cl perfringens spores (cfu-1007")
Ec is the concentration of E.coli (MPN-100/")

Table 8 Results of multiple regression analysis

No. of (Partial) regression coefficient for
explanatory Cl.perfringens  Aerobic spore E.coli Coliforms  Turbidity
Criterion variable | variable | 2 | spores (a;) (a2) (23) {a) {as) b P<0.01
TFA positive paricles 2 0.518 1.01 0.43 ! 7 7 0.36 ¥
(Cryptosporidium ) 3 0.522 0.81 -0.44 022 ! ! 0.58 +
@=75) 4 0.520 0.81 037 032 020 / -0.14 +
L] 0.508 0.83 0.36 0.33 0.21 012 027 +
Confirmed oocysts 2 0447 0.94 033 . 7 7 N
{n=65) 3 0.493 0.73 / 0.46 0.54 ! .80 +
4 0.486 0.74 0.18 0.43 047 / ©.09 +
5 0471 0.76 ©0.17 0.44 048 0.09 ©.17 +
FT oocysts 2 0.338 0.88 034 7 7 7 058 -
(n=58) 3 0.393 0.59 / 0.52 052 ! 057 +
4 0392 0.61 0.26 0.52 0.44 / 0.46 +
5 0.363 0.65 .19 0.50 -0.46 -0.11 0.07 +
TF A positive particlcs 2 0.713 0.61 7 036 / ! 3.42 +
(Giardia) 3 0.707 0.61 0.07 036 / i 386 +
(n=76) 4 0.701 0.61 0.10 039 £0.07 / 37 +
5 0.694 0.63 0.10 0.40 ©0.07 £0.09 -3.81 +
Confirmed cysts 3 V642 0.69 7 0.29 - 7 393+
®=58) 3 0.63% 0.70 -0.14 0.29 / / -3.02 +
4 0.622 0.70 -0.13 0.20 .02 / 298 +
5 0.622 0.78 -0.09 0.35 0.08 -0.35 333 +
Tropn ) 0.510 0.67 7 027 7 7 355+
(n=54) 3 0.515 0.68 0.20 0.27 / / 237 +
4 0.507 0.72 -0.19 032 / 0.26 216 +
5 0473 0.71 021 029 0.05 .23 284 +
mm::n doubly adjusted for the degrees of freedom b : Constant
+ : Significant /:No data
- : Rejected
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